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Executive summary

Pacific Groundwater Group (now part of Mott MacDonald) is pleased to submit this Focused
Feasibility Study to the Washington Department of Ecology. This Focused Feasibility Study
presents five remedial alternatives to address pesticide and nitrate impacts at the Sunnyside
Municipal Airport Pesticide Spray Shed site in Sunnyside, Washington. Historic spray operator
use is believed to have resulted in releases of pesticides resulting in soil and groundwater
concentrations above state cleanup levels. Nitrate concentrations in groundwater are also
above background at the site but appear to be at background concentrations at the
downgradient property boundary. The extent of contamination above cleanup and background
levels is limited to the Sunnyside Municipal Airport property based on existing data.

Remediation at the site is required by the Model Toxics Control Act (MTCA) to reduce risk to
human health and the environment. The routes of potential exposure are direct contact with
contaminated soil, and offsite migration to groundwater receptors. The screening of remedial
technologies for pesticide contamination finds that no individual cleanup technology is likely to
be completely effective at the site. This is due to the diversity of chemical characteristics of the
site contaminants, access limitations presented by buildings over contaminated areas, logistical
challenges presented by excavating below the water table, and low hydraulic conductivity of the
silty sand at the water table. Therefore, the considered remedial alternatives incorporate
combinations of technologies to achieve remediation goals. The five remedial alternatives and
estimated planning-level costs are:

● Alternative 1: Excavation with Groundwater Treatment ($1.8 million)
● Alternative 2: Targeted Excavation with Groundwater Treatment ($1.3 million)
● Alternative 3: Containment with Groundwater Monitoring ($0.7 million)
● Alternative 4: Containment with Groundwater nZVI Treatment ($1.2 million)
● Alternative 5: Targeted Excavation with Containment ($1.3 million)

All of the alternatives leave some contaminant mass in place that will likely require 60 to 90
years to naturally decrease to cleanup levels. Therefore, all alternatives include long-term
compliance groundwater monitoring to track changes in groundwater concentrations and to
confirm that the site remains protective of potential downgradient receptors.

Alternative 3 is the preferred remedial action based on the relative costs and environmental
benefits, as evaluated through the MTCA disproportionate cost analysis process. Alternative 3
includes limited excavation of impacted soils concurrent with installation of an asphalt cap over
contamination that would be left in place. Natural degradation of remaining contaminants may
take on the order of 90 years, during which time groundwater monitoring would be required.
With Ecology concurrence, Alternative 3 will be further developed in the draft Cleanup Action
Plan (dCAP).
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1 Introduction

The Sunnyside Municipal Airport serves the City of Sunnyside and surrounding agricultural
areas and is located on the eastern edge of the city (Figures 1 and 2). It is owned by the City of
Sunnyside. Portions of the airport have been used since the 1940s for crop duster operations
including tank filling and aircraft spray down. Ecology confirmed the presence of pesticide-
impacted soil in 2010 near a former pesticide storage shed. Pacific Groundwater Group
conducted a Remedial Investigation for the City of Sunnyside, which was accepted by Ecology
on December 8, 2014 (PGG, 2014; Ecology, 2014).

The primary objective of the Focused Feasibility Study (FFS) is to describe remedial alternatives
to address contamination at the site and select a preferred remedial alternative consistent with
the Model Toxics Control Act (MTCA). The remedial alternatives are described and compared in
Sections 3 through 6 with Cost Estimates provided as Appendix A. Pending Ecology
concurrence, the preferred alternative will form the basis for development of a Cleanup Action
Plan and remedial action.

The City presents this draft FFS in accordance with Agreed Order DE 9746, as amended
effective September 1, 2015.

This work was performed, our findings obtained, and this report prepared, using generally
accepted environmental practices used at this time and in this vicinity, for exclusive application
to this study, and for the exclusive use of the City of Sunnyside. This in lieu of other warranties,
express or implied.

1.1 General Facility Information
Site Name: Sunnyside Municipal Airport Pesticide Spray Shed

Site Address: 3318 Edison Road, Sunnyside, WA 98944

Parcel Number: 23102924003

Facility/Site ID: 20367

Cleanup Site ID: 11423

Agreed Order Number: DE 9746
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2 Site Background

Sunnyside Municipal Airport has been active since at least the 1940s. The airport was originally
a dirt strip with later paving of the runway and taxiways. The site is currently used for civilian
aviation including support for crop dusting operations and operation of other small aircraft. The
site is level and is not paved beyond the edges of the asphalt taxiway.

A remedial investigation (RI) was conducted at the site in response to a citizen report to Ecology
and subsequent confirmation of pesticide impacts at the site. The RI delineated an area of
impacted soil and groundwater at and around a former pesticide spray shed and aircraft spray
down area (PGG, 2014). Anecdotal reports also indicate that there may be buried debris at the
site including pesticide storage cans and other metal debris. What are likely pesticide cans were
observed during excavation at the site in 2010 and were left in-place. A geophysical survey of
the site conducted during the RI is consistent with the presence of pockets of buried metal.
Supplemental groundwater sampling conducted in 2015 to confirm groundwater pesticide
concentrations also discovered elevated nitrate concentrations in groundwater above
background levels (Section 2.1).

Constituents of concern and the nature and extent of soil and groundwater contamination are
summarized in Tables 1 through 3 and Figure 3.

2.1 Supplemental Data Collection
Additional monitoring and investigation were conducted after the RI, including:

● A supplemental groundwater monitoring event was conducted on August 26, 2015 at
groundwater monitoring wells SMW-1, SMW-2, and SMW-3 to supplement data on
groundwater pesticide and herbicide concentrations. A non-petroleum odor was noted during
sampling at SMW-3 and nitrate (an added analyte) was detected above expected
background and above the screening level (10 mg/L) based on the maximum contaminant
limit.

● A supplemental nitrate investigation was conducted in December 2015 including installation
of monitoring well SMW-4 at the southern property boundary. Direct push groundwater
sampling was also used to investigate the extent of elevated nitrate in groundwater and
background concentrations. Sampling and analytical details are included in the September
and December 2015 monthly progress reports (PGG 2015, 2016a, 2016b).

● An additional upgradient direct-push groundwater sample was collected in the sand and
gravel unit on August 25, 2016.

● Four test pits were excavated on August 25, 2016 at the locations of geophysical anomalies
identified during the RI. The purpose of the test pits was to determine if the geophysical
anomalies were related to buried pesticide containers.

● The first quarter of the interim groundwater monitoring was conducted on April 12, 2017
(PGG, 2017).

The supplemental investigations confirmed pesticide and herbicide concentrations above
screening levels at the water table in SMW-1, SMW-2, and SMW-3 and at concentrations
consistent with the RI findings. Analytical results at SMW-4, which is completed in the deeper
sand and gravel unit, included a single detection above screening levels. This suggests that
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groundwater impacts do not extend beyond the southern property boundary, consistent with the
conceptual model in the RI.

Nitrate was not included as a constituent of concern in the RI and thus the supplemental
investigations are used to update site characterization for this FFS. Nitrate concentrations range
from 3.3 to 190 mg/L at the site, with the highest concentrations detected at SMW-3.
Groundwater nitrate concentrations are regionally elevated and background at the site appears
to be somewhat variable between 10 and 20 mg/L (PGG, 2016). The extent of nitrate
groundwater impacts appears to be centered near what is now the location of the metal building
and extends west of the pesticide extent of contamination. Groundwater samples collected at
the southern property boundary at the water table in the silt unit and in the deeper sand and
gravel unit were at background concentrations. Nitrate is added to the site constituents of
concern based on the results of the supplemental investigations.

The August 2016 groundwater sample collected in the sand and gravel unit was below reporting
limits for all constituents of concern except nitrate. Nitrate was detected at 35 mg/L, which is
similar to other upgradient groundwater samples and within an expected range for regional
background. The groundwater sample provides an upgradient bound on the extent of
groundwater impacts.

The August 2016 test pitting did not find evidence of pesticide containers. Buried metallic debris
was identified at each of the locations. The buried debris appeared to be household items that
had been partially burned and buried. The two eastern test pits exposed foundation footings
from historic structures.

In addition, a round of monitoring well sampling is scheduled for the week of April 14, 2025. This
and future monitoring will specify that laboratories achieve reporting limits at or below screening
levels, however analytical methods and sample matrix interferences may not allow on a case-
by-case basis and these elevated reporting limits will be discussed. Upon receipt of the
analytical data, a data quality review will be performed, and the data will be reported to Ecology
with tables and maps.

2.2 Constituents of Concern
The RI and supplemental data collection confirmed the presence of impacts to soil and
groundwater. Constituents of concern (COCs) at the site are constituents that exceeded the
screening levels in soil or groundwater, and include:

● Organochlorine Pesticides
● Organophosphorous Pesticides
● Chlorinated Herbicides
● Nitrate

Table 1 summarizes soil and groundwater exceedances for individual constituents. Tables 2
and 3 summarize soil and groundwater results and screening levels. Screening levels in the RI
that were below the practical quantitation limit (PQL) have been revised to the PQL (PGG,
2014)(provided in Appendix B of this document). This adjustment to PQLs is consistent with
Washington Administrative Code (WAC) 173-340-720(7)(c) and does not alter the estimated
extent of contamination. Constituent-specific maximum exceedance ratios and average values
in Table 1 include non-detect values at half the reporting limit.
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2.3 Extent of Contamination
The extents of contamination in soil and groundwater were investigated in the Remedial
Investigation and updated following the December 2015 supplemental investigation (PGG,
2014; 2015). Figure 3 shows the revised extent of contamination in soil and groundwater. Key
features of the extent of contamination include:

● Shallow soil (less than 5 feet) contamination is concentrated in former use areas, as inferred
from historic air photos (PGG, 2014). Pesticide impacts below 5 feet primarily occur at the
location of the former pesticide spray shed. An additional, smaller area is also present in the
southwest corner of the site.

● Pesticide groundwater impacts near the water table appear to be similar in extent to the soil
impacts. In the deeper sand and gravel unit, limited impacts above the screening levels were
observed at location SP-32, and all pesticides were below screening levels at SMW-4 except
nitrate and dinoseb, which is at the south (downgradient) property boundary. Nitrate
measured at SMW-4 is significantly lower than other monitoring wells and is likely associated
with agricultural sources outside the Site. Dinoseb observed in SMW-4 warrants additional
monitoring to assess trends and possibly the installation of a new groundwater monitoring
well if trends show increasing concentrations. The proposed 2025 sampling event will
provide additional information regarding dinoseb and other contaminant concentrations.

● Based on groundwater and soil sampling events from 2015 to 2018, there was no clear trend
of degradation within that short timeframe. Conditions are such that there should be
degradation occurring for a number of Site contaminants; the proposed 2025 sampling will
provide additional information. Overall, pesticide impacts do not appear to extend beyond the
southern property boundary at the water table or in the deeper sand and gravel unit. The
nitrate extent of contamination is mapped (Figure 3) as concentrations above background
(15 mg/L). The extent of exceedance near the water table is similar to the pesticide extent
but extends further to the west. Groundwater nitrate concentrations do not appear to exceed
background at the southern property boundary.

2.4 Fate and Transport
The fate and transport of contaminants is discussed in the RI (PGG, 2014) and is summarized
and updated here where relevant to the evaluation of remedial alternatives. There is substantial
variability in sorption, solubility, and biodegradation rates among constituents detected at the
Site. Partitioning coefficients (Koc) provided in the Remedial Investigation imply retardation
factors (R) span three orders of magnitude.

The fate and transport of pesticides and herbicides are chemical-specific and based on the
chemical properties of each pesticide or herbicide. These fate and transport characteristics are
a hybrid of the soil and chemical properties. The shallow silt unit is part of the glacial outburst
flood slackwater deposits (Touchet Beds). These soil units are well characterized for both
research and agricultural purposes and literature values are sufficient for the requested
information (i.e. Chan, 2003).

Table 4 is a table of partitioning coefficients from the Cleanup Levels and Risk Calculation
(CLARC) database. To provide further information, in the event of the installation of a new
groundwater monitoring well, soil samples will be collected from the boring to analyze for
characteristics such as soil surface area, cation exchange capacity, bulk density, porosity, and
soil organic matter to further refine chemical fate and transport properties.
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The measurement of Site-specific soil properties is informative, however empirical (monitoring)
evidence of degradation is the most compelling data to indicate degradation and describe the
fate and transport for this site. The planned April 2025 groundwater sampling will provide
additional information regarding trends in contaminant degradation.

2.5 Applicable or Relevant and Appropriate Requirements
Applicable or relevant and appropriate requirements (ARARs) are state and federal regulations
that apply to the site and may influence selection and implementation of remedial actions. The
MTCA (Chapter 70.105D Revised Code of Washington [RCW]) requires that cleanup actions
comply with applicable state and federal laws (WAC 173-340-360(2)a(iii)), which include legally
applicable requirements, as well as requirements that the department determines are relevant
and appropriate. ARARs for cleanup actions often include various construction-related permits,
air emission requirements, offsite disposal requirements, and other issues related to impacts in
and around the site. Specific regulations applicable to the site include:

● Model Toxics Control Act (MTCA)(WAC 173-340), which authorizes Ecology to adopt
cleanup standards for groundwater and soil where hazardous substances are present

● Washington Hazardous Waste Management Act (Chapter 70.105 RCW; Chapter 173 303
WAC)

● General Occupational Health Standards (Chapter 296-62 WAC)
● Safety Standards for Construction Work (Chapter 296-155 WAC)
● Minimum Standards for Construction and Maintenance of Wells (Chapter 173-160 WAC)
● Underground Injection Control Program (Chapter 173-218 WAC)
● The State Environmental Policy Act (SEPA) (RCW 43.21C; WAC 197-11)
● Toxic Substances Control Act (15 United States Code [USC] §2601 et seq. 40 CFR 761.61)
● The federal Clean Water Act (33 USC Section 1251)
● Federal Aviation Administration (FAA) Airport Compliance Program (FAA Order 5190.6A)
● Construction and/or site use permits from City of Sunnyside and Yakima County

2.5.1 Terrestrial Ecological Evaluation
Terrestrial ecological evaluations (TEE) are conducted to determine if contamination at a site
presents risk to plants or animals that may inhabit or occupy the site. A TEE was conducted as
part of the RI Work Plan (PGG, 2013) and is revisited here based on data collected during the
RI and Ecology comments on the draft Feasibility Study (Ecology, 2017). The Site does not
qualify for an exclusion under the simplified TEE evaluation due to the acreage of the adjacent
agricultural parcel, which is classified as undeveloped land. However, no additional TEE is
required under WAC 173-340-7491(1)(b) because the anticipated remedial action prevents
contact with contamination. The relevant portions of MTCA are:

(1) Criteria for determining that no further evaluation is required. No further evaluation is
required if the department determines that a site meets any of the criteria in (a) through (d) of
this subsection:

And:

(1)(b) All soil contaminated with hazardous substances is, or will be, covered by buildings,
paved roads, pavement, or other physical barriers that will prevent plants or wildlife from being
exposed to the soil contamination. To qualify for this exclusion, an institutional control shall be
required by the department under WAC 173-340-440. An exclusion based on planned future
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land use shall include a completion date for such future development that is acceptable to the
department;

As discussed in Section 6, the anticipated remedial alternative includes a physical barrier and
institutional controls that will prevent plants or wildlife from coming into contact with
contaminated soil.

2.5.2 Environmental Justice
When identifying cleanup actions for this alternative, the threats posted by the site to human
health and the environment, including likely vulnerable populations and overburdened
communities was taken into account per WAC 173-340-351 and WAC 173-340-360.
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3 Screening of Remedial Alternatives

This section describes the remedial action objectives and applicable remedial technologies.
Remedial alternatives are described and ranked for feasibility in Sections 4 and 5.

The remedial action objectives (RAOs) identified for the site are:

● RAO-1: Prevent or limit risks from direct human contact with impacted soil or groundwater
● RAO-2: Prevent offsite migration of contaminants
● RAO-3: Protect environmental receptors, which are primarily burrowing animals and

bioaccumulation in predators that would consume them

These RAOs can be achieved through a combination of remedial technologies, monitoring, and
institutional controls.

3.1 Applicability of Remedial Technologies
This section describes the general function and applicability of remedial technologies at the site.
The remedial alternatives in Section 4 include combinations of these remedial technologies to
achieve remedial action objectives.

3.1.1 Excavation
Excavation is a commonly-implemented method for remediation of impacted soil. Impacted soil
is excavated and disposed of at an appropriate offsite disposal facility. The excavation is then
backfilled with clean fill material. The disposal facility is selected based on the concentrations
present in the impacted soil, transport logistics, and cost. Hazardous waste classification would
occur if soil samples tested using the U.S Environmental Protection Agency (US EPA) Toxicity
Characteristic Leaching Procedure (TCLP) exceed criteria defined in CFR 40 §261.21 Table 1,
or criteria defined by waste disposal sites.

Offsite disposal of soil classified as hazardous waste would require disposal at a hazardous
waste facility (e.g. Subtitle C landfill), which would incur additional expense relative to disposal
at an approved Subtitle D landfill. The closest Subtitle D landfill that accepts pesticide
contaminated soil is the Roosevelt Regional Landfill in Klickitat County. The closest Subtitle C
landfill is located in Arlington, Oregon. Yakima County does not accept pesticide contaminated
soils at local landfills.

Roosevelt Regional Landfill, located approximately 60 miles from the site, accepts pesticide
contaminated soil below set criteria based on TCLP and dry soil concentrations. Approximately
10% of soil samples from the site exceed the dry soil criteria for toxaphene (10 mg/kg) and
would not be accepted at the Roosevelt Regional Landfill. Additional soil volume may be
classified as hazardous waste based on TCLP results and would also not be accepted at
Roosevelt. The Waste Management facility in Arlington, Oregon includes both Subtitle D and
Subtitle C landfills and can accept soil that is classified as hazardous waste. Neither the Waste
Management nor the Roosevelt facilities accept soils with free liquid present (i.e., no saturated
soils).

TCLP analyses have not been conducted at the site but would be conducted as part of the
Cleanup Action Plan (CAP) to support excavation and disposal remedial design. Partitioning
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calculations based on maximum observed soil concentrations suggest that a portion of the soil
would require disposal at a Subtitle C facility.

Excavation is most applicable above the water table. Excavation below the water table is
unlikely to be feasible due to dewatering requirements prior to loading and offsite transport.

3.1.2 Institutional Controls
Institutional controls are applicable to both soil and groundwater. Institutional controls for soil
would include deed restrictions restricting excavation at the site to prevent direct-contact and/or
ingestion of impacted soils. Institutional controls would be coupled with other remedial options
to prevent contact with impacted soils near the ground surface that could be exposed through
incidental site use. Institutional controls for groundwater would prohibit the installation of
groundwater wells within the site (parcel #23129-23404) and neighboring parcel to the south
(parcel #231029-24002) other than those installed for monitoring purposes. Institutional controls
would likely specify a surveyed area within the property rather than encumber the much larger
entire airport property. Institutional controls for groundwater will also include a depth limitation
and apply only to the near-surface aquifer (to 76 feet below ground surface [bgs]) and the next
deeper aquifer (to 106 feet bgs) because deeper aquifers below the first two regional confining
layers are unlikely to be affected. MTCA requires that tenants be informed of the institutional
controls and that control elements be incorporated into applicable lease or rental agreements.

Institutional controls are likely to be a component of the selected remedy at this site due to the
inferred presence of impacted soil beneath onsite structures.

3.1.3 Capping
Capping is the installation and maintenance of a physical barrier between contaminated soil and
the surface. This barrier prevents direct contact and can also be designed to reduce leaching of
contamination from vadose zone soils. Capping will also control dust at the site, which could
otherwise migrate offsite.

Capping design elements applicable at this site include: placement of a layer of clean fill;
geotextile barriers to reduce infiltration and as a visual indicator of the contact with impacted
soils; and asphalt or concrete paving as a physical barrier to prevent contact and reduce
infiltration. The use of paved surfaces for containment typically includes a maintenance and
inspection program to ensure continued function as a physical barrier.

3.1.4 Nanoscale Zero-Valent Iron
Nanoscale zero-valent iron (nZVI) is used to catalyze in-situ chemical degradation. nZVI has
demonstrated ability to degrade nitrate, pesticides, and herbicides. nZVI is mixed with aquifer
materials or emplaced as a permeable reactive barrier. The nZVI reduces contaminant
concentrations by inducing reductive dechlorination (Cook, 2009; Thompson and Bezbaruah,
2008). Bench-scale studies of nZVI effectiveness indicate substantial variability in effectiveness
ranging from rapid degradation to little or no degradation depending on the target pesticide
compound. nZVI is unlikely to be effective for all COCs at the site. Effectiveness is also
controlled by ability to bring contaminants into contact with nZVI particles, which would be
challenging in the study area due to the silty aquifer materials and low groundwater flow
velocities. Implementation of nZVI should be coupled with bench-scale testing to assess actual
contaminant reduction ability.

nZVI is available in several commercial formulations, some of which are coupled with carrier
solutions that enhance biodegradation (Section 3.1.7).
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3.1.5 In-Situ Chemical Oxidation
In situ-chemical oxidation (ISCO) has variable effectiveness in reducing pesticide
concentrations depending on the selected oxidant, application method, and specific pesticide
being oxidized. ISCO will not be effective in reducing nitrate concentrations. ISCO typically
requires multiple applications to achieve target concentration reductions. Of the available
oxidizers, ozone, potassium/sodium permanganate and sodium persulfate1 have a strong
enough oxidizing potential to reduce pesticide concentrations, with ozone being the strongest
oxidizer of the three. The low permeability of the site favors slower-reacting oxidants to allow
time to bring the oxidant into contact with contaminated soil and groundwater.

● Ozone is applied by sparging gas through injection wells and is active in the subsurface for
minutes to hours. Ozone is not a feasible option at this site due to the low permeability of the
site and rapid reaction rate.

● Potassium or sodium permanganate is applied as liquid to injection wells or infiltration
galleries. The solutions have a density similar to sea water and will typically sink rather than
move horizontally with groundwater flow. Given the vertical gradients at the site, the density
of the permanganate is a benefit because it would encourage vertical transport into/through
the contaminated zone.

● Persulfate is applied as a liquid with or without a catalyst, which is typically either an iron
filing, or an alkaline solution to raise pH to the 8-12 range. Persulfate could be useful for
injection in areas with buried metal containers. However, because the conditions in the areas
with buried metal containers are unknown, the reactions may or may not be adequately
controlled and excess heat and reaction gasses (CO2 and water vapor) may be generated.
Excess gas production could cause health and safety issues during injection. Persulfox is a
proprietary compound that utilizes persulfate chemistry.

● RegenOx is a commonly used oxidant and, in principle, should be able to degrade pesticide
and herbicide compounds in groundwater. However, because RegenOx has not been
thoroughly studied for effectiveness with a broad range of pesticides, and the possibility that
degradation could produce recalcitrant (persistent) compounds, the current Regenesis policy
is that RegenOx is not recommended at pesticide sites. Therefore, while it is likely to be
effective at degrading some site contaminants, the overall effectiveness is not well
understood at present.

With proper design, ISCO has the potential to reduce pesticide and herbicide concentrations in
soil and groundwater. However, due to the low permeability of the sandy silts at the site,
bringing oxidants into full contact with contaminants is likely to be challenging and it is unlikely
that cleanup levels could be achieved through the full soil and groundwater volume through
ISCO alone. A realistic expectation for chemical oxidation is a reduction in most, but not all,
constituents and that some constituents would remain above cleanup levels within the treatment
zone. The technology is most likely to be useful when used as an intermediate step to reduce
pesticide and herbicide concentrations followed by institutional controls and long-term
monitoring.

An additional concern is that the toxicity of reaction byproducts is not well understood. The
toxicity and specific chemical pathways are still being researched (Chiron, 2000). Subsequent
toxicological research may demonstrate risk associated with the toxicology or fate and transport
behavior of the reaction products. These technical concerns reduce confidence in the technical
and regulatory implementability of an ISCO remedy at the site. Bench testing prior to design
would improve understanding of the effectiveness of reductions in pesticide and herbicide

1 Hydrogen peroxide is not listed because of health and safety concerns.



Mott MacDonald | Sunnyside Municipal Airport Pesticide Spray Shed
Revised Focused Feasibility Study
Sunnyside, Washington

518300032 | June 2025

Page 11 of 29

concentrations but would not address concerns related to reaction byproducts. Based on the
technical difficultly of implementing ISCO at the site and potential for adverse secondary
chemical effects, ISCO is not a preferred technology for the site and is not included in remedial
alternatives.

3.1.6 Natural Attenuation
Natural attenuation (NA) includes a range of processes that reduce contaminant concentrations
in the subsurface including advection, dispersion, and chemical and biologic degradation
processes. The presence of 1,4-DDE indicates that DDT is degrading, suggesting that
biodegradation of at least some COCs is occurring at the site. Typical literature degradation
half-lives2 for DDT and toxaphene in soil and groundwater of 10 to 15 years in soil under
aerobic conditions and significantly faster under anaerobic conditions with half-lives on the order
of 1 to 2 months are reported in the literature (EPA, 2005; FAO, 2000). A parcel of soil impacted
with contaminants with an exceedance ratio of 10 and a 10-year half-life would take 30 to 40
years to reach cleanup levels; a 15-year half-life would extend that to 45 to 60 years. Assuming
similar decay rates, the final cleanup time will be limited by the time required for the highest
exceedance ratio to reach cleanup levels. Detected exceedance ratios at the site are as high as
275 in groundwater and 462 in soil (RI Table 3; PGG, 2014). Assuming a 10-year degradation
half-life yields an estimated natural attenuation time of 80 to 90 years. In practice, degradation
rate is likely to vary between constituents with some constituents decreasing to cleanup levels
over shorter time periods.

NA processes in conjunction with the low mobility of the constituents appear to be currently
protective of groundwater receptors downgradient of the airport property but alone are unlikely
to achieve cleanup levels in hotspot areas in less than 50 to 100 years. NA is likely to be
necessary after completion of any more aggressive action, because the aggressive actions are
unlikely to result in complete removal or destruction of contamination sources, particularly in the
silty sand unit. Although formal NA is not listed as an element of the alternatives, NA processes
should be considered a part of each during compliance monitoring.

3.1.7 Enhanced Biodegradation
This technology reduces pesticide and herbicide concentrations by enhancing naturally
occurring metabolic pathways. Naturally occurring bacteria in the subsurface metabolize and
degrade pesticides and herbicides. These metabolic degradation pathways vary by specific
compound, but are often rate-limited by electron-donor compounds required to complete the
reactions. These reactions are enhanced by adding electron donor compounds to the
subsurface to “feed” the naturally occurring bacterial populations and accelerate degradation of
the target compounds. Examples of electron donor compounds include vegetable oil, molasses,
and proprietary compounds such as Daramend and 3-D Microemulsion. Some compounds
function best under specific oxidizing or reducing conditions. For example, optimal application of
Daramend includes cycling between oxygen-rich and oxygen-poor reaction cycles through tilling
or mixing of the soil. Compounds that function best under reducing conditions typically only
require application and monitoring to check progress. Given the technical difficulty of aerating
the saturated zone at this site, compounds that require intensive soil mixing are not
recommended.

2 Degradation half-lives are the time required for degradation mechanisms to reduce constituent concentrations
by 50%. Microbes biodegrading contaminants are often empirically observed to follow a first-order (half-life)
decay trend.
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3.1.8 Soil Mixing and Amendment
This technology uses rotary mixing bits to amend soils above and below the water table with
remediation compounds. All soils are left in place. Soil mixing amendments can be selected to
either stabilize and immobilize compounds through mixing of bentonite, or cement into the
subsurface, or distribute reactive compounds that will degrade or immobilize contaminants in
place.

At the Sunnyside site, targeted excavations to remove or confirm the absence of buried metal
debris would be required prior to implementation; larger pieces of metal could interfere with
mixing operations. Specialty auger equipment would be required to reach the vertical extent of
contamination at the site. Implementation would require either working around or removing
existing structures and paved surfaces.

Soil mixing would nominally be conducted to 20 to 35 feet below ground surface at this site to
reach the lower extent of groundwater impacts within the silt unit. Stabilization implementation
would include adding a bentonite or bentonite grout amendment to reduce the hydraulic
conductivity of the soil mass. Chemical treatment implementation would focus on amendment
with nZVI and/or anaerobic biodegradation enhancers. Some sites implementing chemical
degradation require multiple rounds of soil mixing to be effective. The primary benefit of
immobilization is prevention of offsite migration along the groundwater pathway. However,
because the site is currently protective, the technology offers little risk reduction. Soil mixing is
significantly less cost effective than injection for application of chemical agents on a per-yard
basis. Because homogeneous mixing is not a critical design requirement for the considered
chemical alternatives, injection is preferred over soil mixing in development of remedial
alternatives.

3.1.9 Groundwater Pump and Treat
Pump and treat systems extract groundwater from a network of wells, process the water to
reduce contaminant concentrations to below cleanup levels and then either reinject the water to
the aquifer or otherwise dispose of the groundwater. These systems can be designed to provide
hydraulic control of groundwater to prevent offsite migration of contaminants. System
effectiveness is a function of contaminant solubility and partitioning coefficients, and the ability
to effectively flush groundwater through the target aquifer volume.

Water treatment would likely include either granular activated carbon filtration, or degradation in
a reaction vessel by chemical oxidation to address pesticide and herbicide contamination.
Nitrate could then be addressed through ion exchange or another commercial water treatment
technology.

Pump and treat is not recommended for application at this site. The low permeability of the
sandy silt aquifer would significantly limit extraction, and there are limited water disposal
options; there is no sewer in the area. The high sorption coefficients of the pesticides and
herbicides would likely result in extended treatment times. The primary application would be as
a contingency measure to achieve hydraulic control of offsite migration, which has not occurred.
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4 Remedial Alternatives

This section describes five remedial alternatives for the site incorporating selected remedial
technologies described in Section 3.1. The alternatives are:

● Alternative 1: Excavation with Groundwater Treatment
● Alternative 2: Targeted Excavation with Groundwater Treatment
● Alternative 3: Containment with Groundwater Monitoring
● Alternative 4: Containment with Groundwater nZVI Treatment
● Alternative 5: Targeted Excavation with Containment

Alternative implementation including a brief description of the logistics, fulfillment of RAOs,
alternative-specific data gaps, schedule, and estimated cost are discussed below and
summarized in Table 5. Planning-level cost estimate details are included in Appendix A.
Alternative schematic layouts are included in Figures 4 through 8. A disproportionate cost
analysis is included in Table 6 and Section 6.

4.1 Common Assumptions
This section describes considerations and assumptions that are common to multiple remedial
alternatives.

4.1.1 Excavation
All of the alternatives include excavation either as a primary contaminant mass removal
technology or to facilitate construction of an asphalt cap. The primary intent of these actions is
to reduce the direct contact and ingestion pathways from contaminated soil early in the
remediation process and significantly improve the overall site protectiveness.

Excavation may require location, and possibly temporary removal and replacement of buried
infrastructure including existing monitoring wells, power supply to existing buildings, and an
east-west oriented City water supply line located near the north edge of the gravel access road.
This may result in local service interruptions. A survey benchmark adjacent to SMW-1 will also
have to be maintained or replaced at the conclusion of excavation.

Approximately 25% of excavated soils are expected to classify as hazardous waste, requiring
special disposal. Soils with concentrations below hazardous waste criteria would be disposed of
off-site at a Subtitle D landfill. Soils above hazardous waste criteria would be disposed of at the
Columbia Ridge Subtitle C landfill in Arlington, Oregon. Soils would be transported to the
landfills in trucks with covers to provide dust control. Hazardous waste designation is based on
toxicity characteristic leaching protocol (TCLP) testing results and comparison to state criteria
listed in WAC 173-303-090.

Excavation is likely to encounter metallic debris in areas with geophysical anomalies as
identified in the RI and subsequent test pit explorations (Figure 3, and PGG, 2014). This
material may include empty pesticide containers, building fragments, or other metal debris. If
pesticide containers are encountered, they would either be stockpiled separately for separate
disposal or included with excavated soils after communication with the disposal facility.



Mott MacDonald | Sunnyside Municipal Airport Pesticide Spray Shed
Revised Focused Feasibility Study
Sunnyside, Washington

518300032 | June 2025

Page 14 of 29

4.1.2 Groundwater Monitoring
All remedial alternatives assume a 60- or 90-year groundwater monitoring period that would be
terminated when monitoring data indicate achievement of cleanup levels3. Groundwater
monitoring would follow a schedule including:

● Quarterly: 1 year
● Semi-Annual: 3 years
● Annual: 2 years
● Biennial: to 1 year from completion of monitoring
● Quarterly compliance monitoring in final year

Groundwater monitoring would conclude when 4 consecutive monitoring events are below
applicable cleanup levels, and it is assumed that the final year of monitoring will be conducted
on a quarterly basis. It is expected that some constituents may be recalcitrant requiring longer
monitoring times even for the more aggressive remedies. 60 years of monitoring is assumed for
costing of Alternatives 1, 2 and 4. For Alternative 3 and 5, monitoring is costed assuming 90
years. While it is possible that groundwater objectives will be achieved in a shorter period of
time, the longer timeframe is adopted to remain conservative for costing purposes given the
uncertainty in degradation times for inaccessible contaminant mass. A conditional point of
compliance for groundwater may be established in the Cleanup Action Plan as a part of the
compliance monitoring program.

Groundwater cost estimates are calculated using the US EPA net present value (NPV)
approach (EPA, 2000). The NPV calculation estimates how much money would need to be set
aside in current day dollars to pay for a future cost. This allows estimation of the cost of a long-
term, recurring expense in current dollars for more realistic comparison of alternatives with
different cleanup times and cost distributions. The NPV calculation assumes that the money has
a rate of return at a discount rate published by the Federal Office of Management and Budget.
NPV calculations assume a 2.5% discount rate. NPV calculation discounts liabilities far in the
future because less money needs to be set aside for an event far in the future than one in the
near future.

4.1.3 Institutional Controls
Institutional controls are a component of all remedial alternatives. These institutional controls
will include restrictions on groundwater use, construction or excavation activity, and notification
requirements for the site. Institutional controls would be attached to the site title documents and
filed with the County and City, as appropriate. Because of the large size of the airport property
relative to the site, the institutional controls would be established for the entire airport parcel
(#23129-23404) and for the adjoining parcel to the south (#231029-24002). Site restrictions
include:

● Groundwater within shallow and deep aquifers above the first and second confining layers
would be restricted to installation of monitoring wells only. The first confining layer is at
approximately 35 feet bgs and the second at approximately 75 feet bgs in the log for a
nearby water supply well4.

3 See Section 5.2.1 for a comparison to the MTCA requirement for a reasonable timeframe.
4 See well tag ID AAR996 at:

https://appswr.ecology.wa.gov/WellConstruction/Map/WCLSWebMap/TextSearch.aspx
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● Excavation and construction would require environmental review and may include oversight.
The intent is to prevent construction workers from contacting impacted soil, and to manage
and verify that excavated soil is properly handled and disposed of.

● Lease and other rental agreements would be amended to include the institutional controls
and notify tenants of the site conditions.

Specifics of the institutional controls would be further developed after the CAP has been
completed. Institutional controls would likely be implemented after the primary construction
phase of the selected alternative has been completed.

4.2 Alternative 1: Excavation with Groundwater Treatment
This alternative consists of excavation and disposal of all accessible vadose zone soils
exceeding screening levels coupled with in-situ groundwater pesticide mass reduction via
enhanced biodegradation (Figure 4). Institutional controls would be implemented for
inaccessible soils beneath existing structures or infrastructure.

Soil excavation would include removal of approximately 4,200 cubic yards of soil (6,300 tons),
of which approximately 25% is expected to classify as hazardous waste. Soils with
concentrations below hazardous waste criteria would be disposed of off-site at a Subtitle D
landfill, likely either the Waste Management Columbia Ridge facility or Roosevelt Regional
Landfill. Soils above hazardous waste criteria would be disposed of at the Subtitle C portion of
the Columbia Ridge landfill in Arlington, Oregon. Soils would be transported to the landfills in
lined trucks with covers to provide dust control. Existing pavement in aircraft areas would be
replaced after conclusion of excavation and backfill activities.

Groundwater treatment would include 3 annual injections of 3-D Microemulsion, Daramend, or
another equivalent enhanced biodegradation compound. Costing assumes application of 3-D
Microemulsion by direct push (Appendix A). The initial treatment area is a 25,000 square foot
area with injections between 9 and 24 feet bgs (to 15 feet below the water table). The depth and
extent of subsequent injections are assumed to be the same for all three events but may be
reduced or adjusted for area and/or depth based on groundwater monitoring results.

Long-term groundwater monitoring would monitor compliance with RAOs. Institutional controls
would be put in place for soil and groundwater remaining above cleanup levels. Institutional
controls would restrict the use of groundwater at the site, and would place restrictions on
excavation, which could impact future construction, as discussed in Section 3.1.2.

4.2.1 Comparison to Remedial Action Objectives
This alternative would meet RAOs 1 and 2.

4.2.2 Estimated Cost and Schedule
Excavation and backfilling would take 2 months assuming 10-15 truckloads per day and 5-day
work weeks. Groundwater enhanced bioremediation injections would be completed within 18
months of the conclusion of excavation with an additional 6-month waiting period prior to the
beginning of groundwater monitoring. Groundwater concentration reduction to cleanup levels is
estimated at 20 to 40 years assuming enhanced degradation rates two to four times as fast as
literature biodegradation half-lives. Residual hot spots are likely to remain, and groundwater
monitoring is therefore assumed to continue for 60 years.
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The estimated cost for Alternative 1 is $1,847,000. Cost details are included in Appendix A
Table A1. This cost estimate does not include removal of existing structures and source
material below those structures.

4.2.3 Alternative-Specific Data Gaps
Alternative-specific data gaps include waste characterization profiling for soil disposal and
treatability study for groundwater enhanced biodegradation.

Soil profiling includes collection of representative soil samples for TCLP testing. The TCLP
results will be compared to state hazardous and dangerous waste criteria to determine which
soils are disposed at Subtitle D (solid waste) and Subtitle C (hazardous waste) landfills.
Approximately 25% of the excavated soils (those from hotspot areas) are expected to test as
hazardous waste requiring disposal at a Subtitle C landfill. Waste profiling is a required
component of offsite disposal.

Enhanced biodegradation treatability testing compares the effectiveness of treatment
compounds on impacted soils from the site. The tests are conducted by collecting a
homogenized composite soil sample from impacted areas of the site, combining with candidate
treatment compounds, 3-D Microemulsion and Daramend, and comparing the resulting changes
in constituent concentrations for effectiveness. This data is used to select or disregard
candidate biodegradation compounds.

4.3 Alternative 2: Targeted Excavation with Groundwater
Treatment

This alternative includes excavation and disposal of soils that exceed screening levels, within 3
feet of ground surface, coupled with in-situ groundwater treatment (Figure 5). Excavation to 3
feet provides separation between the ground surface and impacted soils reducing the risk of
direct contact and removing contaminant mass from the site to an engineered disposal facility.
The total excavated volume is expected to be approximately 3,100 cubic yards of soil (4,600
tons), of which approximately 25% is assumed to classify as hazardous waste. Groundwater
treatment by enhanced biodegradation would reduce groundwater cleanup times and reduce
offsite migration risk.

Groundwater treatment would include 3 annual injections of 3-D Microemulsion, Daramend, or
another equivalent enhanced biodegradation compound. Costing assumes application of 3-D
Microemulsion. The initial treatment area is a 25,000 square foot area with injections between 9
and 24 feet bgs (to 15 feet below the water table). The depth and extent of subsequent
injections are assumed to be the same for all three events but may be reduced or adjusted for
area and/or depth based on groundwater monitoring results. The institutional controls impact
future redevelopment and new construction at the site. Any construction within that area would
have to either not extend below 3 ft bgs or address contaminated soils encountered below that
depth during construction and would include review for compatibility with ongoing remediation.
Injections conducted after installation of the containment layer would include a specification for
asphalt repair and borehole sealing across the geotextile barrier.

Long-term groundwater monitoring would monitor compliance with RAOs. Institutional controls
would be put in place for soil and groundwater remaining above cleanup levels. Institutional
controls would restrict the use of groundwater at the site, and would place restrictions on
excavation, which could impact future construction.
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4.3.1 Comparison to Remedial Action Objectives
This alternative would meet RAOs 1, 2, and 3.

4.3.2 Estimated Cost and Schedule
Direct push groundwater injections would take approximately 1 month to complete and would
precede excavation. Subsequent annual injection events would be conducted after excavation
and paving. Excavation and backfilling is expected to take approximately 2 months.
Groundwater monitoring is assumed to continue for approximately 60 years, similar to the
remediation time assumptions for Alternative 1.

The estimated cost for Alternative 2 is $1,337,000. Details are included in Appendix A Table A2.

4.3.3 Alternative-Specific Data Gaps
Alternative-specific data gaps include waste characterization profiling for soil disposal and
treatability study for groundwater enhanced biodegradation, similar to Alternative 1.

4.4 Alternative 3: Containment with Groundwater Monitoring
This alternative uses a containment remedy to prevent direct contact with contaminated soils
and reduce infiltration. Long-term groundwater monitoring is used to confirm site groundwater
protectiveness (Figure 6). Groundwater sampling in both the silt unit and sand and gravel unit
indicate that current groundwater concentrations are below screening levels for pesticides and
herbicides and at or below background concentrations for nitrate at the property boundary
(PGG, 2016).

The containment remedy would consist of an asphalt slab over the impacted soil area and
repair of damaged pavement within the existing paved aircraft tarmac. The asphalt would
provide a physical barrier preventing contact with impacted soils and would require concurrent
institutional controls to address potential future site redevelopment/construction or other
excavation work. The asphalt cap would also provide a low permeability barrier to reduce
infiltration and leaching of contaminants in the vadose zone. Installation of the asphalt cap
would include excavation of 1 foot of soil to provide room to install 1 foot of base fill material to
support the asphalt layer. Contaminated soil would be disposed of at an appropriate facility
following the same screening as described for Alternative 1. For costing purposes, 25% of the
excavated soil is assumed to require Subtitle C disposal.

Long-term groundwater monitoring would monitor compliance with RAOs. Institutional controls
would be put in place for soil and groundwater remaining above cleanup levels. Institutional
controls would restrict the use of groundwater at the site, and would place restrictions on
excavation, which could impact future construction.

An operation and maintenance plan (OMP) would be implemented for inspection and
maintenance of the containment layer. OMPs for this type of containment typically include
annual inspection of the paved surface for cracks greater than 1/8-inch or other obvious
damage, and for vegetation growing in the containment surface with repair within 60 or 90 days
of observation. Sites using engineered containment systems may also be required to
demonstrate financial assurance for maintenance of engineered control elements. Site tenants
would also be required to be notified of site restrictions associated with the remedy and have
the remedy incorporated into lease agreements (Ecology, 2007).
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4.4.1 Comparison to Remedial Action Objectives
This alternative would meet RAOs 1, 2 and 3. The asphalt cap would prevent direct contact with
impacted soils and prevent offsite transport of soils. Offsite migration of impacted groundwater
would be addressed through groundwater monitoring.

4.4.2 Estimated Cost and Schedule
Paving and pavement repair would take approximately 1 month to implement assuming 2 weeks
for excavation, and 2 weeks for backfill and pavement installation/repair work. Groundwater
monitoring is assumed to occur for 90 years.

The estimated cost for Alternative 3 is $674,000. Details are included in Appendix A Table A3.

4.4.3 Alternative-Specific Data Gaps
Profiling of excavated materials as described in Alternative 1 would be required.

4.5 Alternative 4: Containment with Groundwater nZVI
Treatment

This alternative uses a containment remedy to prevent direct contact with contaminated soils
and reduce infiltration, coupled with injection of nZVI to prevent offsite migration of
contaminants in groundwater (Figure 7).

The containment remedy would consist of an asphalt slab over the impacted soil area and
repair of damaged pavement within the existing paved aircraft tarmac. The asphalt would
provide a physical barrier preventing contact with impacted soils and would require concurrent
institutional controls to address potential future site redevelopment/construction or other
excavation work. The asphalt cap would also provide a low impermeability barrier to reduce
infiltration and leaching of contaminants in the vadose zone. Installation of the asphalt cap
would include excavation of 1 foot of soil to provide room to install 1 foot of base fill material to
support the asphalt layer. Contaminated soil would be disposed of at an appropriate facility
following the same screening as described for Alternative 1. For costing purposes, 25% of the
excavated soil is assumed to require Subtitle C disposal.

Groundwater treatment would include injection of nZVI along the downgradient edge of the site
and immediately downgradient of soil hotspots at the former spray shed and reported buried
debris. The injections would form a permeable reactive barrier zone intended to reduce
concentrations of pesticides, herbicides and nitrate in groundwater. The nZVI treatment barriers
shown in Figure 7 include approximately 1,780 cubic yards of aquifer assuming a 10-foot
thickness. nZVI would degrade mobile pesticides and herbicides and reduce nitrate
concentrations through denitrification. The objective would not be to reduce overall site
groundwater concentrations but to improve the groundwater pathway protectiveness of the
containment remedy.

Long-term groundwater monitoring would monitor compliance with RAOs. Institutional controls
would be put in place for soil and groundwater remaining above cleanup levels. Institutional
controls would restrict the use of groundwater at the site, and would place restrictions on
excavation, which could impact future construction.
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4.5.1 Comparison to Remedial Action Objectives
This alternative would meet RAOs 1, 2, and 3. The asphalt cap would prevent direct contact
with impacted soils and prevent offsite transport of soils. Offsite migration of impacted
groundwater would be addressed through groundwater treatment and monitoring.

4.5.2 Estimated Cost and Schedule
Groundwater treatment injections would occur in 1 mobilization taking approximately 3 weeks.
Paving and pavement repair would take approximately 1 month and would occur after the first
groundwater injections were complete. Groundwater monitoring is assumed to occur for 60
years.

The estimated cost for Alternative 4 is $1,217,000. Details are included in Appendix A Table A4.

4.5.3 Alternative-Specific Data Gaps
Alternative-specific data gaps include treatability study bench testing for groundwater
contaminant reduction. This information would be incorporated into the final remedial design.

4.6 Alternative 5: Targeted Excavation with Containment
This alternative consists of excavation and disposal of soil that exceeds screening levels within
3 feet of ground surface coupled with a containment remedy to prevent direct contact with
contaminated soils and reduce infiltration (Figure 8). Excavation to 3 feet provides separation
between the ground surface and impacted soils reducing the risk of direct contact and removing
contaminant mass from the site to an engineered disposal facility. Groundwater sampling in
both the silt unit and sand and gravel unit indicate that current groundwater concentrations are
below screening levels for pesticides and herbicides and at or below background concentrations
for nitrate at the property boundary (PGG, 2016).

Soil excavation would include removal of approximately 3,100 cubic yards of soil (4,600 tons),
of which approximately 25% is expected to classify as hazardous waste. Soils with
concentrations below hazardous waste criteria would be disposed of off-site at a Subtitle D
landfill, likely either the Waste Management Columbia Ridge facility or Roosevelt Regional
Landfill. Soils above hazardous waste criteria would be disposed of at the Subtitle C portion of
the Columbia Ridge landfill in Arlington, Oregon. Soils would be transported to the landfills in
lined trucks with covers to provide dust control. Existing pavement in aircraft areas would be
replaced after conclusion of excavation and backfill activities.

The containment remedy would consist of an asphalt slab over the impacted soil area and
repair of damaged pavement within the existing paved aircraft tarmac. The asphalt would
provide a physical barrier preventing contact with impacted soils and would require concurrent
institutional controls to address potential future site redevelopment/construction or other
excavation work. The asphalt cap would also provide a low permeability barrier to reduce
infiltration and leaching of contaminants in the vadose zone. Installation of the asphalt cap
would include 1 foot of base fill material to support the asphalt layer. Contaminated soil would
be disposed of at an appropriate facility following the same screening as described for
Alternative 1. For costing purposes, 25% of the excavated soil is assumed to require Subtitle C
disposal.

Long-term groundwater monitoring would monitor compliance with RAOs. Institutional controls
would be put in place for soil and groundwater remaining above cleanup levels. Institutional
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controls would restrict the use of groundwater at the site, and would place restrictions on
excavation, which could impact future construction, as discussed in Section 3.1.2.

An operation and maintenance plan (OMP) would be implemented for inspection and
maintenance of the containment layer. OMPs for this type of containment typically include
annual inspection of the paved surface for cracks greater than 1/8-inch or other obvious
damage, and for vegetation growing in the containment surface with repair within 60 or 90 days
of observation. Sites using engineered containment systems may also be required to
demonstrate financial assurance for maintenance of engineered control elements. Site tenants
would also be required to be notified of site restrictions associated with the remedy and have
the remedy incorporated into lease agreements (Ecology, 2007).

4.6.1 Comparison to Remedial Action Objectives
This alternative would meet RAOs 1, 2, and 3. The asphalt cap would prevent direct contact
with impacted soils and prevent offsite transport of soils. Offsite migration of impacted
groundwater would be addressed through groundwater monitoring.

4.6.2 Estimated Cost and Schedule
Excavation and backfilling would take 2 months assuming 10-15 truckloads per day and 5-day
work weeks. Paving and pavement repair would take approximately 1 month and would occur
after the excavation and backfilling is complete. Groundwater monitoring is assumed to occur
for 90 years.

The estimated cost for Alternative 5 is $1,324,000. Cost details are included in Appendix A
Table A5. This cost estimate does not include removal of existing structures and source
material below those structures.

4.6.3 Alternative-Specific Data Gaps
Profiling of excavated materials as described in Alternative 1 would be required.

4.7 Contingency
The CAP will include contingency actions to be implemented in the event that remediation
objectives are not met. Contingency actions may include supplemental groundwater treatment
to mitigate offsite migration, installation of filtration or other water treatment at downgradient
wells, or modification/repair of the asphalt cap, as applicable.
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5 Evaluation of Alternatives

MTCA requires that cleanup alternatives be compared to criteria to evaluate the adequacy of
achieving the intent of the regulations and as a basis for comparing their relative merits. The
evaluation of each cleanup alternative against the MTCA criteria specified in WAC 173-340-360
is presented in the following sections. Consistent with MTCA, the cleanup alternatives were
evaluated with respect to threshold requirements (Section 5.1) and other MTCA Criteria
(Section 5.2). All remedial alternatives discussed in Section 4 are viable alternatives under
MTCA. Each alternative achieves the applicable RAOs and meets MTCA threshold
requirements.

5.1 Threshold Requirements
Under MTCA, a cleanup alternative must meet the following threshold requirements (WAC 173-
340-360(2)(a)):

● Protect human health and the environment
● Comply with cleanup standards
● Comply with applicable state and federal laws
● Provide for compliance monitoring

Compliance with the threshold requirements under MTCA is presumed to be protective of
human health and the environment once the cleanup standards are met for all affected media.
Also, any cleanup action performed in accordance with the requirements of MTCA is assumed
to be in compliance with cleanup standards and applicable state and federal laws. The following
sections identify how each cleanup alternative complies with the threshold requirements.

5.1.1 Protect Human Health and the Environment
The proposed alternatives protect human health and the environment through containment and
institutional controls during the remedial action, contaminant reduction, and groundwater
compliance monitoring.

5.1.2 Comply with Cleanup Standards
Alternatives 1 through 4 all comply with MTCA cleanup standards through the various cleanup
technologies employed, and achievement of the applicable remedial action objectives. All of the
proposed alternatives will leave some contamination in place at the standard points of
compliance for soil and groundwater in areas that are inaccessible or technically impractical to
achieve cleanup levels. These areas are addressed through the use of institutional controls and
compliance groundwater monitoring.

5.1.3 Comply with State and Federal Laws
Alternatives comply with state and federal laws through compliance with identified ARARs and
compliance with MTCA regulations (Section 2.4).

5.1.4 Provide for Compliance Monitoring
Compliance monitoring requirements (WAC 173-340-410(1)) include: protection monitoring
during construction, operation, and maintenance of the cleanup action; performance monitoring
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to confirm progress of the cleanup action; and confirmation monitoring to confirm the cleanup
action has been attained and the long-term effectiveness of the cleanup action.

All of the alternatives include compliance monitoring.

5.2 Other MTCA Requirements
MTCA requires consideration of additional criteria for alternatives meeting the threshold
requirements. The additional requirements include:

● Require that remediation be completed in a reasonable restoration timeframe
● Use permanent solutions to the extent practicable
● Consider public concerns

These additional MTCA criteria are discussed below.

5.2.1 Requirement for a Reasonable Restoration Timeframe
MTCA identifies a number of factors to be considered when establishing a reasonable
restoration timeframe. A cleanup action is considered to have achieved restoration once
cleanup standards have been met. The basis for considering if timeframes are reasonable is
summarized in the bullets below:

● Potential risks to human health and the environment: The site currently presents a risk to
human health and environment. The primary risk pathway is contact with impacted soils.
There are no known impacted domestic wells. All remedial alternatives quickly reduce the
potential for direct contact and prevent use of impacted groundwater through institutional
controls during the remediation. Reduction of groundwater concentrations to below cleanup
levels is variable between the alternatives, but generally slow because of the need to rely on
NA processes to reduce concentration of inaccessible contaminant source mass.

● Availability of alternative water supplies: All onsite water is provided by a municipal supply
owned and operated by the City of Sunnyside.

● Current use of the site, surrounding areas, and associated resources that are, or may be,
affected by releases from the site: Current use of the site is not impacted by the presence of
the contamination, but new construction and development would be limited by soil left in
place. The City of Sunnyside is expected to own the airport property indefinitely and will be
able to control site construction activities in the affected areas consistent with any applied
institutional controls.

● Likely effectiveness and reliability of institutional controls: Institutional controls are likely to be
effective at preventing direct contact with soil and consumption of groundwater.

● Practicability of achieving a shorter restoration timeframe: Some areas of contaminant mass
are located under buildings and are inaccessible under existing conditions. Pesticides and
herbicides in groundwater have significant variability in treatability and are relatively
immobile due to both high sorption coefficients and silty lithologies near the water table.
Even the more aggressive remedies are expected to leave contaminant mass in place and
recalcitrant compounds may persist. NA and monitoring is conservatively estimated for 60 to
90 years at the site.

● Ability to control and monitor migration of hazardous substances from the site: Monitoring
wells can provide adequate monitoring for potential offsite migration, though no such
migration has been detected.
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● Toxicity of the hazardous substances at the site: Soil and groundwater have pesticide
concentrations with exceedance ratios up to 462 and 275 times their respective cleanup
levels (PGG, 2014). The most likely receptor pathway is through direct contact or ingestion
of near-surface soils. Soils within the upper 18 inches have exceedance ratios up to 130.

All of the considered remedial alternatives include excavation or containment elements to
significantly reduce the direct contact pathway during the initial phase of the remediation. Once
the excavation and/or containment elements have been completed, the contamination at the
site will represent a relatively low risk because the groundwater pathway is not complete
beyond the property boundary. Because of the technical difficulty of accessing and treating all of
the contaminant mass, remediation times ranging from 60 to 90 years are expected for all of the
considered alternatives. This is a conservative estimate for these timeframes, and actual time to
restoration is likely to be significantly shorter. As discussed in the Draft Cleanup Action Plan
(Mott MacDonald, 2025), April and May 2025 sampling analytical results indicate that
concentrations have decreased since 2018 sampling. The decreasing trend may indicate a
shorter restoration timeframe, to be confirmed in future remedial action and sampling.

Background nitrate concentrations exceed applicable MTCA cleanup levels. Therefore, reducing
nitrate concentrations below background levels is not considered consistent with WAC 173-340-
360(4)(d).

5.2.2 Permanent Solutions to the Maximum Extent Practicable
MTCA gives preference to permanent solutions to the extent possible. Permanent actions are
those that do not require additional action over time to achieve remedial objectives.

The primary difference between the alternatives with respect to permanence is the requirement
for containment layer maintenance and enforcement of institutional elements. The relative
permanence of the remedial alternatives is evaluated in the disproportionate cost analysis
(Section 6).

5.2.3 Requirement for Consideration of Public Concerns
Consideration of public concerns will be incorporated through the public review process. Formal
public comments were not received on the RI report. Any additional comments will be
considered and addressed as applicable in the final FFS or draft CAP.
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6 Disproportionate Cost Analysis

The disproportionate cost analysis (DCA) ranks alternatives based on their relative costs and
benefits. The evaluation criteria for the disproportionate cost analysis are specified in WAC 173-
340-360(3)(f), and include the following:

● Overall protectiveness
● Permanence
● Long-term effectiveness
● Management of short-term risks
● Technical and administrative implementability
● Public concerns
● Cost (weighed against criteria above)

The following sections discuss the relative rankings of alternatives for each of the criteria. Each
alternative is assigned a score from 1 to 10 with higher values reflecting fulfillment of the
criteria. Values are assigned qualitatively based on professional judgement and the relative
merits of each alternative. Scores for each criteria are summed to calculate the overall benefit
score (Table 6).

6.1 Overall Protectiveness
The overall protectiveness criterion considers how much existing risks are reduced, the time
required to reach cleanup standards, onsite and offsite risk and impacts associated with
implementation, and overall improvement in environmental quality.

All of the alternatives leave inaccessible contaminant mass in place and have similar remedial
action components designed to reduce general public direct contact risk. All of the considered
alternatives are likely to require 60 years or more to achieve remedial action objectives due to
the inaccessibility and technical difficulty of accessing all known contamination. Aggressive
excavation and treatment Alternatives 1 and 2 reduce the risk of offsite migration and reduce
contaminant mass at the site but have increased short-term risks and still leave contamination
in place. Less aggressive excavation coupled with containment and/or groundwater treatment
(Alternatives 4 and 5) may reduce the risk of offsite groundwater migration, but there are
potential issues with the effectiveness of treating a broad spectrum of pesticides and herbicides
and leaves the majority of vadose zone contaminant mass in place. Alternative 3 has the lowest
short-term risk and is the most straightforward to implement but does not actively attempt to
reduce groundwater concentrations resulting in long compliance monitoring times. Given the
maturity of the contamination at the site, and the generally low solubility and mobility of the
pesticides and herbicides at the site, rapid changes in groundwater concentrations are unlikely
and the site is likely to remain protective of groundwater receptors at the property boundary.

Based on these factors, the alternatives are assigned the following scores (Table 6):

● Alternative 1: 8
● Alternative 2: 8
● Alternative 3: 7
● Alternative 4: 8
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● Alternative 5: 8

6.2 Permanence
Permanence criteria consider the degree to which the alternative permanently reduces the
toxicity, mobility, or mass of hazardous substances. This includes consideration of the
effectiveness of the alternative in destroying the hazardous substances, the reduction of source
areas, and the potential for reversibility of the contaminant reductions.

The selected alternatives focus on either containment or offsite disposal, but all leave some
source mass in place. Groundwater treatment is included as an additional measure to reduce
the risk of offsite groundwater migration in Alternatives 1, 2 and 4. Containment elements
require ongoing effort ranging from incorporation into lease agreements to inspection and repair
of asphalt cover surfaces. Alternative 1 is the most permanent due to the removal of large
quantities of source mass and lowest degree of ongoing effort.

Based on these factors, the alternatives are assigned the following scores (Table 6):

● Alternative 1: 8
● Alternative 2: 7
● Alternative 3: 6
● Alternative 4: 7
● Alternative 5: 7

6.3 Long-Term Effectiveness
The long-term effectiveness criterium considers the certainty that the alternative will be
successful, the reliability of the alternative until cleanup levels are met, the magnitude of
residual risk at alternative completion, and the effectiveness of controls required to manage
contamination left in place. MTCA regulations specify a preference for cleanup action
components in descending order of reuse/recycling, destruction or detoxification,
immobilization/solidification, offsite disposal in an engineered facility, onsite isolation or
containment with attending engineering controls, and institutional controls and monitoring. This
does not consider the time required to meet the objective.

All considered alternatives include offsite disposal and containment components with secondary
emphasis of groundwater treatment to reduce the source mass and risk of offsite migration.
None of the alternatives achieve complete source removal, and suspected high-concentration
areas under the metal building will remain in place in all alternatives. All alternatives include
compliance monitoring to track effectiveness. Therefore, alternative long-term effectiveness is
limited by the ability to reduce source mass. Alternative 3 has the lowest long-term
effectiveness because it is the least aggressive approach to reducing soil and groundwater
concentrations but will still remain protective of the site receptors.

Based on these factors, the alternatives are assigned the following scores (Table 6):

● Alternative 1: 8
● Alternative 2: 8
● Alternative 3: 6
● Alternative 4: 8
● Alternative 5: 8
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6.4 Management of Short-Term Risks
The management of short-term risks criterion considers the risk to human health and the
environment during construction and implementation, and the effectiveness of the measures
that will be taken to manage such risks.

Short-term risks vary between the alternatives. Excavation and hauling of the contaminated soil
significantly increase the potential for human exposure through direct contact, inhalation, and
ingestion due to dust generation, tracking and hauling. Therefore, the management of short-
term risks are ranked based on their relative excavation quantities and placement of a
protective cap to prevent direct contact.

Based on these factors, the alternatives are assigned the following scores (Table 6):

● Alternative 1: 5
● Alternative 2: 6
● Alternative 3: 8
● Alternative 4: 7
● Alternative 5: 6

6.5 Technical and Administrative Implementability
The implementability criterion considers the relative difficulty and uncertainty of implementing
the cleanup actions. Factors considered in this evaluation include use of innovative vs. mature
technologies, the feasibility of implementing the technologies in the site conditions, and potential
regulatory or permitting issues.

All considered alternatives incorporate a mix of mature technologies and technologies with
mixed results in pesticide sites. Excavation and containment are demonstrated, mature
technologies. Chemical treatment of pesticides in soil and groundwater is uncertain given the
mix of constituents at the site prior to bench testing. Alternative 3 is the simplest to implement
and relies on simple, proven approaches. Excavation is a mature technology, but careful
implementation to prevent disruption to airport activities, human contact with impacted soils, and
potentially challenging excavation conditions in the capillary zone could increase the difficulty of
excavation at the site. Alternative 3 has the lowest level of effort and simplest implementation,
followed by Alternative 5, Alternative 4, Alternative 2, and Alternative 1.

Based on these factors, the alternatives are assigned the following scores (Table 6):

● Alternative 1: 7
● Alternative 2: 7
● Alternative 3: 8
● Alternative 4: 7
● Alternative 5: 7

6.6 Public Concerns
Specific comments from the public have not been received on site documents. Therefore, all
alternatives have similar consideration of public concerns. The alternatives are assigned the
following scores (Table 6):

● Alternative 1: 9
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● Alternative 2: 9
● Alternative 3: 9
● Alternative 4: 9
● Alternative 5: 9

6.7 Cost
Cost is not included in the MTCA benefit score but is instead weighed against the benefit score
in a cost to benefit ratio for each alternative. The estimated costs for implementation of the
alternatives rounded to the nearest hundred thousand dollars are (Table 6):

● Alternative 1: $1.8 million
● Alternative 2: $1.3 million
● Alternative 3: $0.7 million
● Alternative 4: $1.2 million
● Alternative 5: $1.3 million

Details supporting the cost estimate for each alternative are included in Appendix A and
discussed in each alternative.

6.8 Ranking of Alternatives
Alternatives are ranked by their respective cost to benefit ratios (Table 6). Cost to benefit ratios
are calculated as the costs divided by 10,000 and then divided by the benefit scores. Cost
benefit ratios are also presented graphically in Figure 9. The cost to benefit ratios for the
alternatives are:

● Alternative 1: 3.5
● Alternative 2: 3.0
● Alternative 3: 1.6
● Alternative 4: 2.6
● Alternative 5: 2.9

Alternative 3 is the preferred remedy based on the DCA ranking of alternatives.
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Table 1. Constituents of Concern
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Soil Units

Soil
Screening

Level

Number of
Soil

Analyses

Number of
Soil

Detections
Number of Soil
Exceedances 1

Maximum Soil
Value 1

Maximum
Exceedance

Ratio
Chlorinated Herbicides

2,4,5-T ug/kg 9.5 70 0 0 6.5 0.7
2,4,5-TP (Silvex) ug/kg 4979 70 1 0 13 0.0
2,4-D ug/kg 9.4 70 6 5 31 3.3
2,4-DB ug/kg 16179 70 1 0 140 0.0
Dalapon ug/kg 959.2 70 0 0 155 0.2
Dicamba ug/kg 3258 70 0 0 9 0.0
Dichlorprop ug/kg 71 70 0 0 47 0.7
Dinoseb ug/kg 687.6 70 11 1 9100 13
MCPA ug/kg 940 70 0 2 1300 1.4
MCPP ug/kg 940 70 1 1 1100 1.2
Pentachlorophenol ug/kg 3.5 70 2 5 13 3.7

Organochlorine Pesticides
4,4'-DDD ug/kg 335.4 70 11 1 14000 42
4,4'-DDE ug/kg 445.7 70 27 10 17000 38
4,4'-DDT ug/kg 2941 72 29 8 150000 51
Aldrin ug/kg 5 72 2 3 550 110
alpha-BHC ug/kg 5 70 0 1 550 110
alpha-Chlordane ug/kg 2857 70 2 0 1050 0.4
beta-BHC ug/kg 5 70 0 1 550 110
delta-BHC ug/kg 5 70 0 1 550 110
Dieldrin ug/kg 10 72 14 13 4100 410
Endosulfan I ug/kg 304683 70 9 0 5000 0.0
Endosulfan II ug/kg 304683 70 13 0 7400 0.0
Endosulfan Sulfate ug/kg 480000 70 7 0 1050 0.0
Endrin ug/kg 440.4 72 8 1 1050 2.4
Endrin Aldehyde ug/kg 24000 70 10 0 5900 0.2
Endrin Ketone ug/kg 8560 70 8 0 1050 0.1
gamma-BHC ug/kg 6.2 72 8 6 550 89
gamma-Chlordane ug/kg 2857 70 4 0 1050 0.4
Heptachlor ug/kg 5 72 2 3 550 110
Heptachlor Epoxide ug/kg 8 70 7 6 550 69
Methoxychlor ug/kg 64160 70 7 0 15000 0.2
Toxaphene ug/kg 152.8 70 22 19 320000 2094

Organophosphorous Pesticides
Azinphos-methyl ug/kg 25 63 1 0 0.023 0.9
Bolstar (Sulprofos) ug/kg 10300 63 0 0 0.0135 0.0
Chlorpyrifos ug/kg 43900 63 0 0 0.0135 0.0
Coumaphos ug/kg 65 63 0 0 0.0135 0.2
Demeton-S ug/kg 25 63 0 0 0.0135 0.5
Diazinon ug/kg 30 63 0 0 0.0135 0.5
Dichlorvos (DDVP) ug/kg 3500 63 0 0 0.0135 0.0
Dimethoate ug/kg 20 63 2 2 3.3 165
Disulfoton (Di-Syston) ug/kg 95 63 2 1 0.11 1.2
EPN ug/kg 24 63 1 1 0.025 1.0
Ethoprop ug/kg 25 63 1 1 0.11 4.4
Fensulfothion ug/kg 60 63 2 2 0.12 2.0
Fenthion ug/kg 25 63 0 0 0.0135 0.5
Malathion ug/kg 2520 63 0 0 0.0135 0.0
Merphos ug/kg 2200 63 1 0 0.087 0.0
Methyl Parathion ug/kg 447 63 0 0 0.0135 0.0
Monocrotophos ug/kg 60 63 0 0 0.0335 0.6
Phorate ug/kg 162 63 0 0 0.0135 0.1
Sulfotepp ug/kg 1600 63 0 0 0.0135 0.0
Tetrachlorvinphos (Gardona) ug/kg 41700 63 0 0 0.0135 0.0
Tokuthion ug/kg 98200 63 0 0 0.0135 0.0
Trichloronate ug/kg 169 63 0 0 0.0135 0.1

Inorganics
Nitrate as N -- -- -- -- -- -- --

Petroleum Compounds
Benzene -- -- -- -- -- -- --
Diesel Range Organics -- -- -- -- -- -- --
Ethylbenzene -- -- -- -- -- -- --
Lube Oil -- -- -- -- -- -- --
m,p-Xylene -- -- -- -- -- -- --
o-Xylene -- -- -- -- -- -- --
Toluene -- -- -- -- -- -- --

Notes:
1 Non-detect values included at half the reporting limit.
The maximum exceedance ratio is the maximum concentration dividied by the screening level; this
includes use of half the reporting limit where a constituent was not detected.
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Table 1. Constituents of Concern
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent
Groundwater

Units

Groundwater
Screening

Level

Number of
Groundwater

Analyses

Number of
Groundwater

Detections

Number of
Groundwater
Exceedances

Maximum
Groundwater

Value 1

Maximum
Exceedance

Ratio
Chlorinated Herbicides

2,4,5-T ug/L 0.024 31 4 26 0.66 27.5
2,4-D ug/L 70 31 6 0 2.5 0.0
2,4-DB ug/L 128 31 4 0 2.3 0.0
Dalapon ug/L 200 31 0 0 0.255 0.0
Dicamba ug/L 480 31 13 0 9.4 0.0
Dichlorprop ug/L 0.024 31 4 18 0.12 5.0
Dinoseb ug/L 7 31 27 15 460 65.7
MCPA ug/L 8 31 5 5 220 27.5
MCPP ug/L 16 31 6 5 170 10.6
Pentachlorophenol ug/L 0.219 31 2 0 0.041 0.2
Silvex ug/L 50 31 8 0 0.24 0.0

Organochlorine Pesticides
4,4'-DDD ug/L 0.365 31 11 0 0.3 0.8
4,4'-DDE ug/L 0.257 31 9 0 0.19 0.7
4,4'-DDT ug/L 0.257 31 18 0 0.14 0.5
Aldrin ug/L 0.005 31 8 8 0.08 16.0
alpha-BHC ug/L 0.014 31 14 11 0.12 8.6
alpha-Chlordane ug/L 0.25 31 13 0 0.14 0.6
beta-BHC ug/L 0.049 31 0 0 0.00305 0.1
delta-BHC ug/L 0.005 31 6 6 0.25 50.0
Dieldrin ug/L 0.005 31 22 22 0.26 52.0
Endosulfan I ug/L 96 31 13 0 1.6 0.0
Endosulfan II ug/L 96 31 22 0 0.67 0.0
Endosulfan Sulfate ug/L 96 31 8 0 0.21 0.0
Endrin ug/L 2 31 8 0 0.087 0.0
Endrin Aldehyde ug/L 2 31 9 0 0.24 0.1
Endrin Ketone ug/L 2 31 9 0 0.17 0.1
gamma-BHC ug/L 0.2 31 13 3 1.1 5.5
gamma-Chlordane ug/L 0.25 31 3 0 0.085 0.3
Heptachlor ug/L 0.019 31 6 2 0.19 10.0
Heptachlor Epoxide ug/L 0.005 31 0 1 0.0235 4.7
Methoxychlor ug/L 40 31 10 0 0.93 0.0
Toxaphene ug/L 0.08 31 3 18 22 275.0

Organophosphorous Pesticides
Azinphos-methyl ug/L 0.5 31 0 0 0.345 0.7
Bolstar (Sulprofos) ug/L 0.2 31 0 3 0.25 1.3
Chlorpyrifos ug/L 48 31 0 0 0.25 0.0
Coumaphos ug/L 0.2 31 0 3 0.25 1.3
Demeton-S ug/L 0.64 31 1 1 1.4 2.2
Diazinon ug/L 0.2 31 0 3 0.25 1.3
Dichlorvos (DDVP) ug/L 0.2 31 0 3 0.25 1.3
Dimethoate ug/L 3.2 31 1 0 1.4 0.4
Disulfoton (Di-Syston) ug/L 0.64 31 4 3 3.56 5.6
EPN ug/L 0.2 31 0 3 0.25 1.3
Ethoprop ug/L 0.2 31 0 3 0.25 1.3
Fensulfothion ug/L 0.5 31 0 0 0.345 0.7
Fenthion ug/L 0.2 31 0 3 0.25 1.3
Malathion ug/L 320 31 3 0 55 0.2
Merphos ug/L 0.5 31 1 1 1.6 3.2
Methyl Parathion ug/L 4 31 0 0 0.25 0.1
Monocrotophos ug/L 0.5 31 0 0 0.345 0.7
Phorate ug/L 3.2 31 0 0 0.25 0.1
Sulfotepp ug/L 8 31 0 0 0.25 0.0
Tetrachlorvinphos (Gardona) ug/L 3.65 31 0 0 0.25 0.1
Tokuthion ug/L 0.2 31 0 3 0.25 1.3
Trichloronate ug/L 0.2 31 0 3 0.25 1.3

Inorganics
Nitrate as N mg/L as N 10 29 29 27 190 19.0

Petroleum Compounds
Benzene ug/L 0.8 5 0 0 0.1 0.1
Diesel Range Organics mg/L 0.5 10 2 2 0.67 1.3
Ethylbenzene ug/L 6 5 0 0 0.1 0.0
Lube Oil mg/L 0.5 10 0 0 0.23 0.5
m,p-Xylene ug/L 9 4 0 0 0.2 0.0
o-Xylene ug/L 9 4 0 0 0.1 0.0
Toluene ug/L 640 5 0 0 0.5 0.0

Notes:
1 Non-detect values included at half the reporting limit.
The maximum exceedance ratio is the maximum concentration dividied by the screening level; this includes use of half the
reporting limit where a constituent was not detected.
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Table 2. Summary of Soil Analytical Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units
Table 749-

3 Value SL
SMA-S001-

06
SMA-S001-

12
SMA-S002-

12
SMA-S003-

16
SMA-S004-

12 SMW-1-S SMW-2-S SP-1-18-S SP-1-40-S SP-2-18-S SP-2-40-S SP-3-18-S SP-3-40-S SP-4-18-S SP-4-40-S SP-5-18-S SP-5-40-S SP-6-18-S SP-6-40-S SP-7-18-S SP-7-30-S SP-7-40-S SP-8-12-S SP-8-18-S
Organochlorine Pesticides (EPA Method 8081A)

4,4'-DDD ug/kg 750 * 335 160 180 0.4 63 200 U 13 U 12 U 13 26 U 11 U 12 U 11 U 11 U 12 U 11 170 U 12 U 12 U 11 U 12 U 11 U 11 U 12 37
4,4'-DDE ug/kg 750 * 446 130 930 4.1 680 3400 U 13 U 12 U 13 47 U 11 U 12 U 11 U 11 U 12 U 11 3200 3200 13 U 11 U 12 670 U 11 U 12 1200
4,4'-DDT ug/kg 750 * 2941 4700 4700 13 1600 4300 16 U 12 170 1200 110 31 U 11 U 11 U 12 U 11 3000 42000 50 U 11 U 12 910 U 11 U 12 880
Aldrin ug/kg 100 2.52 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
alpha-BHC ug/kg 6000 0.55 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
alpha-Chlordane ug/kg 1000 2857 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 13 U 12 U 13 U 11 15 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 12 U 11
beta-BHC ug/kg 6000 2.27 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
delta-BHC ug/kg 6000 1.02 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
Dieldrin ug/kg 70 2.82 30 180 8.1 U 2.1 U 2.2 U 13 U 12 180 1300 U 11 U 12 13 U 11 U 12 U 11 77 U 12 U 12 U 11 U 12 21 U 11 U 12 17
Endosulfan I ug/kg 304683 5.2 15 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 30 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 25 300 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
Endosulfan II ug/kg 304683 48 150 2.7 94 100 U 13 U 12 U 13 23 U 11 U 12 U 11 U 11 U 12 U 11 100 190 U 12 U 11 U 12 U 11 U 11 U 12 U 11
Endosulfan Sulfate ug/kg 480000 U 2.1 U 2.1 U 2.2 U 2.1 U 2.2 U 13 U 12 U 13 13 U 11 U 12 U 11 U 11 U 12 U 11 190 320 U 12 U 11 U 12 U 11 U 11 U 12 34
Endrin ug/kg 200 440 U 2.1 U 2.1 2.4 U 2.1 U 2.2 U 13 U 12 U 13 31 U 11 U 12 U 11 U 11 U 12 U 11 180 240 U 12 U 11 U 12 U 11 U 11 U 12 25
Endrin Aldehyde ug/kg 200 24000 U 2.1 U 2.1 U 2.2 U 2.1 U 2.2 U 13 U 12 19 14 U 11 U 12 U 11 U 11 U 12 U 11 120 270 U 12 U 11 U 12 U 11 U 11 U 12 24
Endrin Ketone ug/kg 200 8560 U 2.1 U 2.1 0.63 82 U 2.2 U 13 U 12 410 46 U 11 U 12 U 11 U 11 U 12 U 11 92 13 U 12 U 11 U 12 U 11 U 11 U 12 U 11
gamma-BHC ug/kg 6000 6.21 2.3 6.1 2.7 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
gamma-Chlordane ug/kg 2857 U 1.1 U 1 1.5 U 1.1 U 1.1 U 13 U 12 U 13 U 11 U 11 U 12 U 11 U 11 U 12 U 11 37 35 U 12 U 11 U 12 U 11 U 11 U 12 U 11
Heptachlor ug/kg 400 3.78 U 1.1 U 1 U 1.1 U 1.1 U 1.1 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
Heptachlor Epoxide ug/kg 400 8.02 5.3 18 U 1.1 7.9 12 U 6.3 U 6.1 U 6.3 U 5.6 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.7 U 5.6 U 5.8 U 5.8 U 5.5 U 6.2 U 5.5 U 5.4 U 6.2 U 5.5
Methoxychlor ug/kg 64160 U 11 U 10 U 10 U 11 U 11 U 13 U 12 20 150 U 11 U 12 U 11 U 11 U 12 U 11 710 U 12 U 12 U 11 U 12 U 11 U 11 U 12 94
Toxaphene ug/kg 153 2900 13000 77 7300 11000 U 63 U 61 870 1700 330 130 140 U 56 U 58 U 57 20000 43000 U 58 U 55 U 62 810 U 54 U 62 1800

Chlorinated Herbicides (EPA Method 8151A)
2,4,5-T ug/kg 0.97 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
2,4,5-TP (Silvex) ug/kg 4979 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 12 U 12 U 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
2,4-D ug/kg 860 7 14 U 7.3 U 7.2 31 U 12 U 11 U 12 U 10 U 10 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
2,4-DB ug/kg 16179 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
Dalapon ug/kg 959 U 27 U 27 U 27 U 27 0 U 290 U 280 U 290 U 260 U 260 U 270 U 260 U 260 U 260 U 260 U 260 U 260 U 260 U 250 U 280 U 250 U 250 U 280 U 250
Dicamba ug/kg 3258 U 18 U 18 U 18 U 18 U 18 U 12 U 11 U 12 U 10 U 10 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
Dichlorprop ug/kg 0.98 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 89 U 86 U 89 U 79 U 79 U 82 U 80 U 79 U 82 U 80 U 80 U 81 U 82 U 78 U 88 U 78 U 77 U 88 U 77
Dinoseb ug/kg 688 U 18 U 18 10 U 18 U 18 U 12 9100 110 19 57 86 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 10 U 12 U 10 U 10 U 12 U 10
MCPA ug/kg 424 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 1200 U 1100 U 1200 U 1000 U 1000 U 1100 U 1100 U 1000 U 1100 U 1100 U 1100 U 1100 U 1100 U 1000 U 1200 U 1000 U 1000 U 1200 U 1000
MCPP ug/kg 498 U 7.2 U 7.1 U 7.3 U 7.2 U 7.2 U 1200 U 1100 U 1200 U 1000 U 1000 U 1100 U 1100 U 1000 U 1100 U 1100 U 1100 U 1100 1100 U 1000 U 1200 U 1000 U 1000 U 1200 U 1000
Pentachlorophenol ug/kg 3000 3.47 13 6.5 U 18 U 18 U 18 U 6 U 5.8 U 6 U 5.3 U 5.3 U 5.5 U 5.4 U 5.3 U 5.5 U 5.4 U 5.4 U 5.5 U 5.5 U 5.2 U 5.9 U 5.2 U 5.1 U 5.9 U 5.2

Organophosphorous Pesticides (EPA Method 8270D-SIM)
Azinphos-methyl/Guthion mg/kg 0.005 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Bolstar/Sulprofos mg/kg 10.28 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Chlorpyrifos/Dursban mg/kg 43.89 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Coumaphos mg/kg 0.06 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Demeton-S mg/kg 3.2 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Diazinon mg/kg 0.03 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Dichlorvos(DDVP) mg/kg 3.45 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Dimethoate mg/kg 0.013 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Disulfoton mg/kg 0.095 -- -- -- -- -- U 0.025 0.11 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
EPN mg/kg 0.024 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 0.025 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Ethoprophos mg/kg 0.01 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Fenchlorphos/Ronnel mg/kg 4000 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Fensulfothion mg/kg 0.06 -- -- -- -- -- U 0.063 U 0.061 U 0.063 U 0.056 U 0.056 U 0.058 U 0.057 U 0.056 U 0.058 U 0.057 0.077 0.12 U 0.058 U 0.055 U 0.062 U 0.055 U 0.054 U 0.062 U 0.055
Fenthion mg/kg 0.025 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Malathion mg/kg 2.52 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Merphos&Merphos-oxone mg/kg 2.21 -- -- -- -- -- U 0.063 U 0.061 U 0.063 U 0.056 U 0.056 U 0.058 U 0.057 U 0.056 U 0.058 U 0.057 U 0.056 U 0.058 U 0.058 U 0.055 U 0.062 U 0.055 U 0.054 U 0.062 U 0.055
Mevinphos/Phosdrin mg/kg 0.025 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Monocrotophos mg/kg 0.06 -- -- -- -- -- U 0.063 U 0.061 U 0.063 U 0.056 U 0.056 U 0.058 U 0.057 U 0.056 U 0.058 U 0.057 U 0.056 U 0.058 U 0.058 U 0.055 U 0.062 U 0.055 U 0.054 U 0.062 U 0.055
Naled mg/kg 160 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Parathion-ethyl mg/kg 10.72 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Parathion-methyl mg/kg 0.45 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Phorate mg/kg 1.62 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Stirofos/Tetrachlorvinphos mg/kg 41.7 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Sulfotepp mg/kg 1.56 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Tokuthion/Prothiofos mg/kg 98.19 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022
Trichloronate mg/kg 0.17 -- -- -- -- -- U 0.025 U 0.024 U 0.025 U 0.022 U 0.022 U 0.023 U 0.023 U 0.022 U 0.023 U 0.023 U 0.023 U 0.023 U 0.023 U 0.022 U 0.025 U 0.022 U 0.022 U 0.025 U 0.022

Petroleum Compounds (NWTPH and EPA Method 8260C)
Benzene mg/kg 0.0045 -- -- -- -- -- -- -- U 0.001 -- U 0.0011 -- U 0.00097 -- -- -- U 0.001 -- U 0.00092 -- -- -- -- -- --
Toluene mg/kg 0.052 -- -- -- -- -- -- -- U 0.0052 -- U 0.0054 -- 0.034 -- -- -- U 0.0052 -- U 0.0046 -- -- -- -- -- --
Ethylbenzene mg/kg 0.082 -- -- -- -- -- -- -- U 0.001 -- U 0.0011 -- 0.0012 -- -- -- U 0.001 -- U 0.00092 -- -- -- -- -- --
m,p-Xylene mg/kg 4.46 -- -- -- -- -- -- -- U 0.0021 -- U 0.0022 -- 0.0041 -- -- -- U 0.0021 -- U 0.0018 -- -- -- -- -- --
o-Xylene mg/kg 0.082 -- -- -- -- -- -- -- U 0.001 -- U 0.0011 -- 0.0012 -- -- -- U 0.001 -- U 0.00092 -- -- -- -- -- --
Naphthalene mg/kg 4.65 -- -- -- -- -- -- -- U 0.001 -- U 0.0011 -- U 0.00097 -- -- -- U 0.001 -- U 0.00092 -- -- -- -- -- --
Diesel Range Organics mg/kg 2000 U 53 U 52 U 53 U 52 94 -- -- U 31 -- U 28 -- U 28 -- -- -- U 140 -- U 29 -- -- -- -- -- --
Lube Oil Range Organics mg/kg 2000 U 110 U 100 U 110 U 100 710 -- -- U 63 -- U 56 -- U 57 -- -- -- 400 -- U 58 -- -- -- -- -- --

Notes:
Additional data discussion in the Remedial Investigation Report (PGG, 2014)
* Total DDE, DDT, DDD based on Table 749-3 comments.
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Table 2. Summary of Soil Analytical Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units
Table 749-

3 Value SL
Organochlorine Pesticides (EPA Method 8081A)

4,4'-DDD ug/kg 750 * 335
4,4'-DDE ug/kg 750 * 446
4,4'-DDT ug/kg 750 * 2941
Aldrin ug/kg 100 2.52
alpha-BHC ug/kg 6000 0.55
alpha-Chlordane ug/kg 1000 2857
beta-BHC ug/kg 6000 2.27
delta-BHC ug/kg 6000 1.02
Dieldrin ug/kg 70 2.82
Endosulfan I ug/kg 304683
Endosulfan II ug/kg 304683
Endosulfan Sulfate ug/kg 480000
Endrin ug/kg 200 440
Endrin Aldehyde ug/kg 200 24000
Endrin Ketone ug/kg 200 8560
gamma-BHC ug/kg 6000 6.21
gamma-Chlordane ug/kg 2857
Heptachlor ug/kg 400 3.78
Heptachlor Epoxide ug/kg 400 8.02
Methoxychlor ug/kg 64160
Toxaphene ug/kg 153

Chlorinated Herbicides (EPA Method 8151A)
2,4,5-T ug/kg 0.97
2,4,5-TP (Silvex) ug/kg 4979
2,4-D ug/kg 860
2,4-DB ug/kg 16179
Dalapon ug/kg 959
Dicamba ug/kg 3258
Dichlorprop ug/kg 0.98
Dinoseb ug/kg 688
MCPA ug/kg 424
MCPP ug/kg 498
Pentachlorophenol ug/kg 3000 3.47

Organophosphorous Pesticides (EPA Method 8270D-SIM)
Azinphos-methyl/Guthion mg/kg 0.005
Bolstar/Sulprofos mg/kg 10.28
Chlorpyrifos/Dursban mg/kg 43.89
Coumaphos mg/kg 0.06
Demeton-S mg/kg 3.2
Diazinon mg/kg 0.03
Dichlorvos(DDVP) mg/kg 3.45
Dimethoate mg/kg 0.013
Disulfoton mg/kg 0.095
EPN mg/kg 0.024
Ethoprophos mg/kg 0.01
Fenchlorphos/Ronnel mg/kg 4000
Fensulfothion mg/kg 0.06
Fenthion mg/kg 0.025
Malathion mg/kg 2.52
Merphos&Merphos-oxone mg/kg 2.21
Mevinphos/Phosdrin mg/kg 0.025
Monocrotophos mg/kg 0.06
Naled mg/kg 160
Parathion-ethyl mg/kg 10.72
Parathion-methyl mg/kg 0.45
Phorate mg/kg 1.62
Stirofos/Tetrachlorvinphos mg/kg 41.7
Sulfotepp mg/kg 1.56
Tokuthion/Prothiofos mg/kg 98.19
Trichloronate mg/kg 0.17

Petroleum Compounds (NWTPH and EPA Method 8260C)
Benzene mg/kg 0.0045
Toluene mg/kg 0.052
Ethylbenzene mg/kg 0.082
m,p-Xylene mg/kg 4.46
o-Xylene mg/kg 0.082
Naphthalene mg/kg 4.65
Diesel Range Organics mg/kg 2000
Lube Oil Range Organics mg/kg 2000

Notes:
Additional data discussion in the Remedial Investigation Report (PGG, 2014)
* Total DDE, DDT, DDD based on Table 749-3 comments.
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U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 U 11 U 12 U 12 U 12
U 12 100 43 18 U 13 U 13 U 11 U 12 U 12 260 U 12 20 U 12 U 11 12 U 13 U 11 U 12 420 U 12 48 U 12
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 96 U 12 U 11 U 12 22 66 U 13 U 11 U 12 1300 U 12 140 U 12
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 U 5.7 U 6.2 U 6.1 U 6.2
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 U 5.7 U 6.2 U 6.1 U 6.2
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 U 11 U 12 U 12 U 12
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 U 5.7 U 6.2 U 6.1 U 6.2
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 U 5.7 U 6.2 U 6.1 U 6.2
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 33 U 12 U 12 U 12
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 13 U 6.2 150 U 6.2
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 120 U 12 99 U 12
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 150 U 12 U 12 U 12
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 140 U 12 U 12 U 12
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 81 U 12 36 U 12
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 48 U 12 U 12 U 12
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 7.6 U 6.2 11 U 6.2
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 U 11 U 12 U 12 U 12
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 U 5.7 U 6.2 U 6.1 U 6.2
U 6.1 U 5.5 U 5.4 U 5.6 U 6.4 U 6.4 U 5.7 U 6.2 U 5.8 U 5.7 U 5.9 U 5.6 U 6.1 U 5.6 U 5.9 U 6.5 U 5.5 U 6 23 U 6.2 U 6.1 U 6.2
U 12 U 11 U 11 U 11 U 13 U 13 U 11 U 12 U 12 U 11 U 12 U 11 U 12 U 11 U 12 U 13 U 11 U 12 420 U 12 U 12 U 12
U 61 U 55 U 54 U 56 U 64 U 64 U 57 U 62 U 58 360 U 59 U 56 U 61 U 56 U 59 U 65 U 55 U 60 13000 U 62 1900 U 62

U 12 U 10 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 12 U 10 U 11 U 11 U 12 U 12 U 12
U 12 U 10 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 12 U 10 U 11 U 11 U 12 U 12 U 12
U 12 U 10 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 11 U 10 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 12 12 U 12
U 12 U 10 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 11 U 11 U 12 U 11 U 11 U 12 U 10 U 11 U 11 U 12 U 12 U 12
U 280 U 250 U 250 U 260 U 300 U 290 U 260 U 290 U 270 U 260 U 270 U 250 U 280 U 260 U 270 U 300 U 250 U 280 U 260 U 280 U 280 U 290
U 12 U 10 U 10 U 11 U 12 U 12 U 11 U 12 U 11 U 11 U 11 U 10 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 12 U 11 U 12
U 87 U 78 U 77 U 79 U 91 U 90 U 81 U 88 U 83 U 81 U 83 U 79 U 86 U 80 U 84 U 92 U 78 U 85 U 81 U 88 U 86 U 88
U 12 U 10 U 10 U 11 U 12 U 12 U 11 47 U 11 U 11 U 11 U 11 U 11 74 89 U 12 U 10 U 11 U 11 U 12 U 12 U 12

U 1100 U 1000 U 1000 U 1000 U 1200 U 1200 U 1100 U 1200 U 1100 U 1100 U 1100 U 1000 U 1100 U 1100 U 1100 U 1200 U 1000 U 1100 U 1100 U 1200 U 1100 U 1200
U 1100 U 1000 U 1000 U 1000 U 1200 U 1200 U 1100 U 1200 U 1100 U 1100 U 1100 U 1000 U 1100 U 1100 U 1100 U 1200 U 1000 U 1100 U 1100 U 1200 U 1100 U 1200
U 5.8 U 5.2 U 5.2 U 5.3 U 6.1 U 6.1 U 5.4 U 5.9 U 5.5 U 5.5 U 5.6 U 5.3 U 5.8 U 5.4 U 5.6 U 6.1 U 5.2 U 5.7 U 5.4 U 5.9 U 5.8 U 5.9

U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 0.11 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.061 U 0.055 U 0.054 U 0.056 U 0.064 U 0.064 U 0.057 U 0.062 U 0.058 U 0.057 U 0.059 U 0.056 U 0.061 U 0.056 U 0.059 U 0.065 U 0.055 U 0.06 U 0.057 U 0.062 U 0.061 U 0.062
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.061 U 0.055 U 0.054 U 0.056 U 0.064 U 0.064 U 0.057 U 0.062 U 0.058 U 0.057 U 0.059 U 0.056 U 0.061 U 0.056 U 0.059 U 0.065 U 0.055 U 0.06 U 0.057 U 0.062 U 0.061 U 0.062
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.061 U 0.055 U 0.054 U 0.056 U 0.064 U 0.064 U 0.057 U 0.062 U 0.058 U 0.057 U 0.059 U 0.056 U 0.061 U 0.056 U 0.059 U 0.065 U 0.055 U 0.06 U 0.057 U 0.062 U 0.061 U 0.062
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025
U 0.025 U 0.022 U 0.022 U 0.022 U 0.026 U 0.026 U 0.023 U 0.025 U 0.023 U 0.023 U 0.024 U 0.022 U 0.024 U 0.023 U 0.024 U 0.026 U 0.022 U 0.024 U 0.023 U 0.025 U 0.024 U 0.025

-- -- -- -- 0.0032 0.0027 -- U 0.00096 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- U 0.0047 U 0.0048 -- U 0.0048 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.003 U 0.00096 -- U 0.00096 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.039 U 0.0019 -- U 0.0019 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.037 U 0.00096 -- U 0.00096 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 0.16 0.042 -- U 0.00096 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- 220 U 32 -- U 31 -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- U 65 U 64 -- U 63 -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table 2. Summary of Soil Analytical Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units
Table 749-

3 Value SL
Organochlorine Pesticides (EPA Method 8081A)

4,4'-DDD ug/kg 750 * 335
4,4'-DDE ug/kg 750 * 446
4,4'-DDT ug/kg 750 * 2941
Aldrin ug/kg 100 2.52
alpha-BHC ug/kg 6000 0.55
alpha-Chlordane ug/kg 1000 2857
beta-BHC ug/kg 6000 2.27
delta-BHC ug/kg 6000 1.02
Dieldrin ug/kg 70 2.82
Endosulfan I ug/kg 304683
Endosulfan II ug/kg 304683
Endosulfan Sulfate ug/kg 480000
Endrin ug/kg 200 440
Endrin Aldehyde ug/kg 200 24000
Endrin Ketone ug/kg 200 8560
gamma-BHC ug/kg 6000 6.21
gamma-Chlordane ug/kg 2857
Heptachlor ug/kg 400 3.78
Heptachlor Epoxide ug/kg 400 8.02
Methoxychlor ug/kg 64160
Toxaphene ug/kg 153

Chlorinated Herbicides (EPA Method 8151A)
2,4,5-T ug/kg 0.97
2,4,5-TP (Silvex) ug/kg 4979
2,4-D ug/kg 860
2,4-DB ug/kg 16179
Dalapon ug/kg 959
Dicamba ug/kg 3258
Dichlorprop ug/kg 0.98
Dinoseb ug/kg 688
MCPA ug/kg 424
MCPP ug/kg 498
Pentachlorophenol ug/kg 3000 3.47

Organophosphorous Pesticides (EPA Method 8270D-SIM)
Azinphos-methyl/Guthion mg/kg 0.005
Bolstar/Sulprofos mg/kg 10.28
Chlorpyrifos/Dursban mg/kg 43.89
Coumaphos mg/kg 0.06
Demeton-S mg/kg 3.2
Diazinon mg/kg 0.03
Dichlorvos(DDVP) mg/kg 3.45
Dimethoate mg/kg 0.013
Disulfoton mg/kg 0.095
EPN mg/kg 0.024
Ethoprophos mg/kg 0.01
Fenchlorphos/Ronnel mg/kg 4000
Fensulfothion mg/kg 0.06
Fenthion mg/kg 0.025
Malathion mg/kg 2.52
Merphos&Merphos-oxone mg/kg 2.21
Mevinphos/Phosdrin mg/kg 0.025
Monocrotophos mg/kg 0.06
Naled mg/kg 160
Parathion-ethyl mg/kg 10.72
Parathion-methyl mg/kg 0.45
Phorate mg/kg 1.62
Stirofos/Tetrachlorvinphos mg/kg 41.7
Sulfotepp mg/kg 1.56
Tokuthion/Prothiofos mg/kg 98.19
Trichloronate mg/kg 0.17

Petroleum Compounds (NWTPH and EPA Method 8260C)
Benzene mg/kg 0.0045
Toluene mg/kg 0.052
Ethylbenzene mg/kg 0.082
m,p-Xylene mg/kg 4.46
o-Xylene mg/kg 0.082
Naphthalene mg/kg 4.65
Diesel Range Organics mg/kg 2000
Lube Oil Range Organics mg/kg 2000

Notes:
Additional data discussion in the Remedial Investigation Report (PGG, 2014)
* Total DDE, DDT, DDD based on Table 749-3 comments.

SP-19-2-S SP-19-5-S SP-20-2-S SP-20-6-S SP-21-2-S SP-21-6-S SP-22-2-S SP-22-5-S SP-23-2-S SP-23-6-S SP-24-2-S SP-24-5-S SP-26-2-S SP-26-5-S SP-27-2-S SP-27-6-S SP-28-2-S SP-29-2-S SP-30-2-S SP-30-5-S SP-31-2-S SP-31-5-S SP-37-0.5 SP-38-0.5

U 11 U 12 U 11 U 11 U 12 U 11 63 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 180 14000
U 11 U 12 23 U 11 U 12 U 11 10000 50 U 11 U 12 U 11 U 12 270 16 U 11 U 12 U 12 U 12 71 U 11 U 12 U 12 790 17000
U 11 U 12 U 11 U 11 U 12 U 11 9900 21 U 11 U 12 U 11 U 12 180 21 U 11 U 12 U 12 U 12 18 U 11 U 12 U 12 3600 150000
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 U 5.6 U 1100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 U 5.6 U 1100
U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 P 15 U 2100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 U 5.6 U 1100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 U 5.6 U 1100
U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 11 U 12 U 11 U 12 U 12 U 13 17 U 12 U 12 U 12 U 12 U 11 U 12 U 12 U 11 4100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 79 5000
U 11 U 12 U 11 U 11 U 12 U 11 55 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 190 7400
U 11 U 12 U 11 U 11 U 12 U 11 71 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 P 82 U 2100
U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 U 11 U 2100
U 11 U 12 U 11 U 11 U 12 U 11 210 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 P 120 P 5900
U 11 U 12 U 11 U 11 U 12 U 11 27 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 U 11 U 2100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 25 U 1100
U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 P 22 U 2100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 U 5.5 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 U 5.6 U 1100
U 5.6 U 5.9 U 5.6 U 5.3 U 5.8 U 5.5 10 U 6 U 5.6 U 6.2 U 5.6 U 5.8 U 5.8 U 6.5 U 5.5 U 5.9 U 5.9 U 5.9 U 6.1 U 5.7 U 5.9 U 5.9 P 28 U 1100
U 11 U 12 U 11 U 11 U 12 U 11 U 11 U 12 U 11 U 12 U 11 U 12 U 12 U 13 U 11 U 12 U 12 U 12 U 12 U 11 U 12 U 12 P 400 P 15000
U 56 U 59 U 56 U 53 U 58 U 55 7000 U 60 U 56 U 62 U 56 U 58 930 U 65 460 U 59 U 59 U 59 U 61 U 57 U 59 U 59 12000 320000

U 11 U 11 U 11 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 12 U 11 U 13 U 11 U 11 U 10
U 11 U 11 U 11 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 12 U 11 U 13 U 11 U 11 P 13
U 11 U 11 U 10 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 11 U 11 U 13 U 11 P 21 P 11
U 11 U 11 U 11 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 12 U 11 U 13 U 11 U 11 140
U 260 U 270 U 250 U 240 U 260 U 250 U 250 U 270 U 260 U 280 U 260 U 270 U 260 U 300 U 250 U 270 U 270 U 270 U 280 U 260 U 310 U 270 U 200 U 200
U 11 U 11 U 10 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 11 U 11 U 13 U 11 U 10 U 10
U 80 U 84 U 79 U 75 U 82 U 78 U 78 U 85 U 79 U 88 U 80 U 82 U 81 U 91 U 78 U 83 U 84 U 83 U 86 U 81 U 94 U 84 U 79 U 75
U 11 U 11 U 11 U 10 U 11 U 10 U 10 U 11 U 11 U 12 U 11 U 11 U 11 U 12 U 10 U 11 U 11 U 11 U 11 U 11 U 13 U 11 P 11 330

U 1100 U 1100 U 1000 U 990 U 1100 U 1000 U 1000 U 1100 U 1000 U 1200 U 1100 U 1100 U 1100 U 1200 U 1000 U 1100 U 1100 U 1100 U 1100 U 1100 U 1200 U 1100 U 2600 U 2500
U 1100 U 1100 U 1000 U 990 U 1100 U 1000 U 1000 U 1100 U 1000 U 1200 U 1100 U 1100 U 1100 U 1200 U 1000 U 1100 U 1100 U 1100 U 1100 U 1100 U 1200 U 1100 U 1000 U  1000
U 5.3 U 5.6 U 5.3 U 5 U 5.5 U 5.2 U 5.2 U 5.7 U 5.3 U 5.9 U 5.4 U 5.5 U 5.5 U 6.1 U 5.2 U 5.6 U 5.6 U 5.6 U 5.8 U 5.4 U 6.3 U 5.6 U 5.3 U  5.1

U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 0.4 3.3 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 0.028 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.056 U 0.059 U 0.056 U 0.053 U 0.058 U 0.055 U 0.055 U 0.06 U 0.056 U 0.062 U 0.056 U 0.058 U 0.058 U 0.065 U 0.055 U 0.059 U 0.059 U 0.059 U 0.061 U 0.057 U 0.067 U 0.059 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.056 U 0.059 U 0.056 U 0.053 U 0.058 U 0.055 0.087 U 0.06 U 0.056 U 0.062 U 0.056 U 0.058 U 0.058 U 0.065 U 0.055 U 0.059 U 0.059 U 0.059 U 0.061 U 0.057 U 0.067 U 0.059 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.056 U 0.059 U 0.056 U 0.053 U 0.058 U 0.055 U 0.055 U 0.06 U 0.056 U 0.062 U 0.056 U 0.058 U 0.058 U 0.065 U 0.055 U 0.059 U 0.059 U 0.059 U 0.061 U 0.057 U 0.067 U 0.059 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --
U 0.022 U 0.024 U 0.022 U 0.021 U 0.023 U 0.022 U 0.022 U 0.024 U 0.022 U 0.025 U 0.023 U 0.023 U 0.023 U 0.026 U 0.022 U 0.023 U 0.024 U 0.024 U 0.024 U 0.023 U 0.027 U 0.024 -- --

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Table 3. Summary of Groundwater Monitoring Well Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units Screening SMW-1 SMW-1 SMW-1 SMW-1 SMW-1 SMW-1 SMW-2 SMW-2 SMW-2 SMW-2 SMW-2 SMW-2
Level 3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018 3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018

Field Parameters
Depth to Water feet 10.56 10.32 9.28 9.48 9.57 9.81 10.95 10.56 9.65 9.66 9.91 10.16
Oxidation-Reduction Potential mV 159 145 -- -- 7.09 -86.1 130 159 -- -- 7.15 -22.2
pH, Field std. 7.74 7.46 7.2 7.17 1141 7.54 7.69 7.37 6.8 7.23 943 7.11
Specific Conductivity umhos/cm 926 904 -- 1114 18.7 1389 1005 1010 -- 837 17.6 1092
Temperature degrees C 14.3 20.07 13.4 18.9 4.36 15 14.9 18.23 13.9 18 2.34 15.2

Nitrate Results
Nitrate as N mg/L as N 10 -- 39 100 120 110 120 -- 28 54 41 47 64
Nitrite as N mg/L as N 1 -- 0.02U -- -- -- -- 0.02U -- -- --

Petroleum Compounds
Benzene ug/L 0.8 0.2U -- -- -- -- -- -- -- -- -- -- --
Diesel Range Organics mg/L 0.5 0.26U -- -- -- -- -- -- -- -- -- -- --
Ethylbenzene ug/L 6 0.2U -- -- -- -- -- -- -- -- -- -- --
Lube Oil mg/L 0.5 U -- -- -- -- -- -- -- -- -- -- --
m,p-Xylene ug/L 9 0.4U -- -- -- -- -- -- -- -- -- -- --
o-Xylene ug/L 9 0.2U -- -- -- -- -- -- -- -- -- -- --
Toluene ug/L 640 1U -- -- -- -- -- -- -- -- -- -- --

Organochlorine Pesticides
4,4'-DDD ug/L 0.365 0.043P 0.0048U U 0.0047 0.0051UZ 0.0052 U 0.0048U 0.0047U 0.005U 0.04 0.019Z 0.045 0.028
4,4'-DDE ug/L 0.257 0.058P 0.0048U U 0.0047 0.0051UZ 0.13 0.0048U 0.03P 0.005U 0.034 0.005UZ 0.0052 U 0.0049U
4,4'-DDT ug/L 0.257 0.034P 0.033 0.099 0.071PZ 0.1P 0.11 0.12P 0.08 0.061 0.022Z 0.0052 U 0.04
Aldrin ug/L 0.003 0.01P 0.011 U 0.0047 0.051Z 0.0052 U 0.053P 0.0047U 0.02 U 0.0047 0.005UZ 0.0052 U 0.0049U
alpha-BHC ug/L 0.014 0.018P 0.0048U 0.041 0.036Z 0.06 0.047 0.0047U 0.005U 0.0065 0.005UZ 0.0058P 0.0049U
alpha-Chlordane ug/L 0.25 0.074P 0.023 U 0.0047 0.056PZ 0.09 0.14 0.0047U 0.005U U 0.0047 0.0051PZ 0.0052 U 0.013P
beta-BHC ug/L 0.049 0.005U 0.0048U U 0.0047 0.0051UZ 0.0052 U 0.0048U 0.0047U 0.005U U 0.0047 0.005UZ 0.0052 U 0.0049U
delta-BHC ug/L 0.005 0.25 0.0048U U 0.0047 0.11PZ 0.0052 U 0.0048U 0.0054P 0.005U 0.0094 0.07PZ 0.0052 U 0.0049U
Dieldrin ug/L 0.005 0.26 0.042 0.077 0.025PZ 0.055P 0.074P 0.11P 0.005U 0.044 0.016PZ 0.041 0.034
Endosulfan I ug/L 96 1.6 0.03 0.07 0.074Z 0.0052 U 0.067P 0.033P 0.005U 0.021 0.012PZ 0.0052 U 0.095P
Endosulfan II ug/L 96 0.67 0.064 0.072 0.044Z 0.25 0.17P 0.085 0.019 0.031 0.017Z 0.053 0.036
Endosulfan Sulfate ug/L 96 0.14 0.0071 U 0.0047 0.0051UZ 0.0052 U 0.0048U 0.0047U 0.026 U 0.0047 0.005UZ 0.0052 U 0.0049U
Endrin ug/L 2 0.005U 0.0048U 0.03 0.058Z 0.06 0.061 0.0047U 0.005U U 0.0047 0.005UZ 0.0052 U 0.0049U
Endrin Aldehyde ug/L 2 0.099P 0.0048U 0.12 0.0051UZ 0.15P 0.0048U 0.033P 0.005U U 0.0047 0.015PZ 0.0052 U 0.0049U
Endrin Ketone ug/L 2 0.045P 0.019U 0.073 0.02UZ 0.021 U 0.019U 0.12P 0.17 0.11 0.097Z 0.17P 0.1P
gamma-BHC ug/L 0.2 0.15P 0.0048U U 0.0047 0.14PZ 0.21P 0.0048U 0.018P 0.005U U 0.0047 0.013PZ 0.0052 U 0.025P
gamma-Chlordane ug/L 0.25 0.039P 0.0048U U 0.0047 0.0051UZ 0.0052 U 0.0048U 0.0047U 0.005U U 0.0047 0.005UZ 0.0052 U 0.0049U
Heptachlor ug/L 0.019 0.015 0.0067 U 0.0047 0.028PZ 0.0052 U 0.0048U 0.0047U 0.005U U 0.0047 0.005UZ 0.0052 U 0.0049U
Heptachlor Epoxide ug/L 0.005 0.005U 0.0048U U 0.0047 0.0051UZ 0.0052 U 0.0048U 0.0047U 0.005U U 0.0047 0.005UZ 0.0052 U 0.0049U
Methoxychlor ug/L 40 0.01U 0.18 U 0.0094 0.01UZ 0.01 U 0.0095U 0.0094U 0.067 U 0.0093 0.051PZ 0.047P 0.0098U
Toxaphene ug/L 0.08 22 0.048U U 9.4 5.1UZ 10 U 4.8U 9.2 0.05U U 7.5 2.5UZ 10 U 4.9U
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Table 3. Summary of Groundwater Monitoring Well Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units Screening SMW-1 SMW-1 SMW-1 SMW-1 SMW-1 SMW-1 SMW-2 SMW-2 SMW-2 SMW-2 SMW-2 SMW-2
Level 3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018 3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018

Organophosphorous Pesticides
Azinphos-methyl ug/L 0.5 0.52U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.48U 0.5U U 0.2 0.2U 0.2 U 0.2U
Bolstar (Sulprofos) ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Chlorpyrifos ug/L 48 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Coumaphos ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Demeton-S ug/L 0.64 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Diazinon ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Dichlorvos (DDVP) ug/L 0.151 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Dimethoate ug/L 3.2 0.52U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.48U 0.5U U 0.2 0.2U 0.2 U 0.2U
Disulfoton (Di-Syston) ug/L 0.64 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
EPN ug/L 0.16 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Ethoprop ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Fensulfothion ug/L 0.5 0.52U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.48U 0.5U U 0.2 0.2U 0.2 U 0.2U
Fenthion ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Malathion ug/L 320 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Merphos ug/L 0.5 0.52U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.48U 0.5U U 0.2 0.2U 0.2 U 0.2U
Methyl Parathion ug/L 4 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Monocrotophos ug/L 0.5 0.52U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.48U 0.5U U 0.2 0.2U 0.2 U 0.2U
Phorate ug/L 3.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Sulfotepp ug/L 8 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Tetrachlorvinphos (Gardona) ug/L 3.65 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Tokuthion ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U
Trichloronate ug/L 0.2 0.21U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U

Chlorinated Herbicides
2,4,5-T ug/L 0.02 0.05U 0.1 U 0.069 0.069U 0.074 U 0.074U 0.046U 0.047U U 0.071 0.069U 0.074 U 0.074U
2,4-D ug/L 70 1.1P 0.3 U 0.091 0.091U 0.098 U 0.098U 0.046U 0.046U U 0.094 0.092U 0.098 U 0.098U
2,4-DB ug/L 128 0.074U 0.071U U 0.069 0.069U 0.074 U 0.074U 0.07U 0.078 U 0.071 0.069U 0.074 U 0.074U
Dalapon ug/L 200 0.24U 0.46U U 0.45 0.44U 0.48 U 0.48U 0.22U 0.45U U 0.46 0.45U 0.48 U 0.48U
Dicamba ug/L 480 0.025U 0.047U U 0.046 0.046U 0.049 U 0.049U 0.023U 0.046U U 0.047 0.046U 0.049 U 0.049U
Dichlorprop ug/L 0.025 0.049U 0.047U U 0.046 0.046U 0.049 U 0.049U 0.046U 0.046U U 0.047 0.046U 0.049 U 0.049U
Dinoseb ug/L 7 0.37 0.14 0.43 0.23 0.3 0.36 1.6 0.21 460 48 180 32
MCPA ug/L 8 7.4U 7U 28 6.8U 7.3 U 7.3U 6.9U 6.9U U 7 6.8U 7.3 U 7.3U
MCPP ug/L 16 4.9U 4.7U U 6.8 6.8U 7.3 U 7.3U 4.6U 4.6U U 7 6.8U 7.3 U 7.3U
Pentachlorophenol ug/L 0.219 0.01U 0.0095U U 0.0092 0.0092U 0.0099 U 0.0099U 0.0093U 0.0093U U 0.0095 0.0093U 0.0099 U 0.0099U
Silvex ug/L 50 0.05U 0.1 U 0.046 0.046U 0.15 0.14 0.047U 0.047U U 0.048 0.046U 0.05 U 0.05U

Notes:
Bold indicates exceedance of the screening level
Additional direct push data are available in the Remedial Investigation report (PGG, 2014)
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Table 3. Summary of Groundwater Monitoring Well Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units Screening
Level

Field Parameters
Depth to Water feet
Oxidation-Reduction Potential mV
pH, Field std.
Specific Conductivity umhos/cm
Temperature degrees C

Nitrate Results
Nitrate as N mg/L as N 10
Nitrite as N mg/L as N 1

Petroleum Compounds
Benzene ug/L 0.8
Diesel Range Organics mg/L 0.5
Ethylbenzene ug/L 6
Lube Oil mg/L 0.5
m,p-Xylene ug/L 9
o-Xylene ug/L 9
Toluene ug/L 640

Organochlorine Pesticides
4,4'-DDD ug/L 0.365
4,4'-DDE ug/L 0.257
4,4'-DDT ug/L 0.257
Aldrin ug/L 0.003
alpha-BHC ug/L 0.014
alpha-Chlordane ug/L 0.25
beta-BHC ug/L 0.049
delta-BHC ug/L 0.005
Dieldrin ug/L 0.005
Endosulfan I ug/L 96
Endosulfan II ug/L 96
Endosulfan Sulfate ug/L 96
Endrin ug/L 2
Endrin Aldehyde ug/L 2
Endrin Ketone ug/L 2
gamma-BHC ug/L 0.2
gamma-Chlordane ug/L 0.25
Heptachlor ug/L 0.019
Heptachlor Epoxide ug/L 0.005
Methoxychlor ug/L 40
Toxaphene ug/L 0.08

SMW-3 SMW-3 SMW-3 SMW-3 SMW-3 SMW-3 SMW-4 SMW-4 SMW-4 SMW-4 SMW-4
3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018 12/23/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018

10.26 10.08 8.91 9.29 9.29 9.48 9.42 9.36 9.51 9.53 9.74
185 135 -- -- 7.07 -19.3 -20 -- -- 7.45 -35.7
7.5 7.33 6.8 7.18 1570 7.05 7.59 6.9 7.44 802 7.36

2580 2650 -- 1529 17.3 2030 662.6 -- 777 15.7 899.4
14.6 18.43 13.7 19 2.36 14.7 13.7 14.5 18.5 1.57 14.2

-- 190 160 150 170 60 11 20 13 17 14
-- 0.65 -- -- -- 0.086 -- -- --

0.2U -- -- -- -- -- -- -- -- -- --
0.67 -- -- -- -- -- -- -- -- -- --
0.2U -- -- -- -- -- -- -- -- -- --

0.41U -- -- -- -- -- -- -- -- -- --
0.4U -- -- -- -- -- -- -- -- -- --
0.2U -- -- -- -- -- -- -- -- -- --
1U -- -- -- -- -- -- -- -- -- --

0.04P 0.0049U 0.042 0.018PZ 0.028P 0.3P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.074P 0.0049U 0.19 0.0048UZ 0.19P 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.042P 0.0049U 0.14 0.0048UZ 0.13P 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U

0.0048U 0.0049U U 0.0047 0.0048UZ 0.08 0.053 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.057 0.12 0.059 0.04Z 0.0053 U 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U

0.045P 0.032 U 0.0047 0.022PZ 0.069P 0.032P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.0048U 0.0049U U 0.0047 0.0048UZ 0.0053 U 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.0048U 0.0049U 0.029 0.0048UZ 0.0053 U 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.099P 0.13 0.17 0.13Z 0.26 0.15P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U

0.0048U 0.0049U 0.11 0.076PZ 0.0053 U 0.064P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.14 0.083 0.12 0.0092PZ 0.47 0.27P 0.0048U U 0.0047 0.0078 0.0053 U 0.0048U

0.0048U 0.21 0.062 0.0048UZ 0.15P 0.0048U 0.0048U 0.0053 0.0064 0.0053 U 0.0048U
0.0048U 0.0049U 0.069 0.039PZ 0.081P 0.087P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.0048U 0.0049U 0.24 0.0048UZ 0.077P 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.019U 0.02U U 0.019 0.019UZ 0.021 U 0.019U 0.019U U 0.019 0.02U 0.021 U 0.019U

0.0048U 0.0049U U 0.0047 0.11PZ 0.21P 0.14P 0.0048U U 0.0047 0.0049U 0.0053 U 0.0052P
0.0048U 0.0099U U 0.0047 0.0048UZ 0.0053 U 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.0048U 0.19 U 0.0047 0.0048UZ 0.0053 U 0.0048U 0.0048U U 0.0047 0.013P 0.0053 U 0.0048U
0.0048U 0.0049U U 0.047 0.0048UZ 0.0053 U 0.0048U 0.0048U U 0.0047 0.0049U 0.0053 U 0.0048U
0.0097U 0.15 U 0.0093 0.36Z 0.011 U 0.93P 0.0096U U 0.0094 0.0099U 0.011 U 0.0096U

9.8 0.049U U 19 4.8UZ 20 U 4.8U 0.048U U 0.47 0.49U 0.53 U 0.048U
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Table 3. Summary of Groundwater Monitoring Well Results
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Units Screening
Level

Organophosphorous Pesticides
Azinphos-methyl ug/L 0.5
Bolstar (Sulprofos) ug/L 0.2
Chlorpyrifos ug/L 48
Coumaphos ug/L 0.2
Demeton-S ug/L 0.64
Diazinon ug/L 0.2
Dichlorvos (DDVP) ug/L 0.151
Dimethoate ug/L 3.2
Disulfoton (Di-Syston) ug/L 0.64
EPN ug/L 0.16
Ethoprop ug/L 0.2
Fensulfothion ug/L 0.5
Fenthion ug/L 0.2
Malathion ug/L 320
Merphos ug/L 0.5
Methyl Parathion ug/L 4
Monocrotophos ug/L 0.5
Phorate ug/L 3.2
Sulfotepp ug/L 8
Tetrachlorvinphos (Gardona) ug/L 3.65
Tokuthion ug/L 0.2
Trichloronate ug/L 0.2

Chlorinated Herbicides
2,4,5-T ug/L 0.02
2,4-D ug/L 70
2,4-DB ug/L 128
Dalapon ug/L 200
Dicamba ug/L 480
Dichlorprop ug/L 0.025
Dinoseb ug/L 7
MCPA ug/L 8
MCPP ug/L 16
Pentachlorophenol ug/L 0.219
Silvex ug/L 50

Notes:
Bold indicates exceedance of the screening level
Additional direct push data are available in the Remedial Investigation report (PGG, 2014)

SMW-3 SMW-3 SMW-3 SMW-3 SMW-3 SMW-3 SMW-4 SMW-4 SMW-4 SMW-4 SMW-4
3/31/2014 8/26/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018 12/23/2015 4/12/2017 7/31/2017 10/30/2017 1/31/2018

0.47U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.47U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U

1.5 3.56 U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.47U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.47U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.47U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U
0.19U 0.5U U 0.2 0.2U 0.2 U 0.2U 0.087U U 0.2 0.2U 0.2 U 0.2U

0.047U 0.15 U 0.071 0.073U 0.074 U 0.075U 0.046U U 0.071 0.07U 0.074 U 0.075U
1.4 0.23 U 0.094 0.096U 0.097 U 0.099U 0.045U U 0.093 0.092U 0.097 U 0.1U

2.3P 2.1 U 0.071 0.073U 0.074 U 0.075U 0.069U U 0.07 0.07U 0.074 U 0.075U
0.23U 0.45U U 0.46 0.47U 0.47 U 0.49U 0.44U U 0.45 0.45U 0.48 U 0.49U
0.33 1.2 0.22 0.73 0.15 0.061P 0.045U 0.33 0.36 0.28 0.17

0.12P 0.047U U 0.047 0.048U 0.049 U 0.05U 0.046U U 0.047 0.046U 0.049 U 0.05U
210 340 19 87 12 7.8 3 21 6.8 9.2 8.2
20P 32 U 7 7.2U 7.3 U 7.4U 6.8U U 7 6.9U 7.3 U 7.4U

130P 110 U 7 7.2U 7.3 U 7.4U 4.5U U 7 6.9U 7.3 U 7.4U
0.029P 0.0094U U 0.0095 0.0097U 0.0098 U 0.01U 0.0092U U 0.0094 0.0093U 0.0098 U 0.01U
0.088P 0.24 U 0.047 0.049U 0.14P 0.11P 0.046U U 0.047 0.047U 0.049 U 0.05U
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Table 4. Soil Organic Carbon-Water Partitioning Coefficients
Sunnyside Municipal Airport, Sunnyside, Washington

Constituent Koc (L/kg)
Chlorinated Herbicides

2,4,5-T 107
2,4,5-TP (Silvex) 175.3
2,4-D 29.63
2,4-DB --
Dalapon 3.231
Dicamba 29.01
Dichlorprop --
Dinoseb 4294
MCPA 29.63
MCPP 48.51
Pentachlorophenol 592

Organochlorine Pesticides
4,4'-DDD 45800
4,4'-DDE 86405
4,4'-DDT 677934
Aldrin 48685
alpha-BHC 1762
alpha-Chlordane 67540
beta-BHC 2139
delta-BHC 2807
Dieldrin 25546
Endosulfan I 6761
Endosulfan II 6761
Endosulfan Sulfate 9847
Endrin 10811
Endrin Aldehyde 3271
Endrin Ketone 10811
gamma-BHC 1352
gamma-Chlordane 67540
Heptachlor 9528
Heptachlor Epoxide 83200
Methoxychlor 80000
Toxaphene 95816

Organophosphorous Pesticides
Azinphos-methyl 51.93
Bolstar (Sulprofos) --
Chlorpyrifos 7283
Coumaphos --
Demeton-S --
Diazinon 3034
Dichlorvos (DDVP) 53.96
Dimethoate 12.77
Disulfoton (Di-Syston) 837.9
EPN 15470
Ethoprop --
Fensulfothion --
Fenthion --
Malathion 31.27
Merphos 48970
Methyl Parathion 729.3
Monocrotophos --
Phorate 459.8
Sulfotepp 265.6
Tetrachlorvinphos (Gardona) 1375
Tokuthion --
Trichloronate --

Inorganics
Nitrate as N --

Petroleum Compounds
Benzene 62
Diesel Range Organics --
Ethylbenzene 204
Lube Oil --
m,p-Xylene 196 ; 311
o-Xylene 241
Toluene 140

Notes:

SUNNYSIDE AIRPORT PESTICIDE SPRAY SHED FFS
Page 1 of 1
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Table 5. Summary of Remedial Alternatives
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Excavation with Groundwater
Treatment

Targeted Excavation with
Groundwater Treatment

Containment with Groundwater
Monitoring

Containment with Groundwater
nZVI Treatment

Targeted Excavation with
Groundwater Monitoring

Figure 4 Figure 5 Figure 6 Figure 7 Figure 8
- Excavation of soils
- Groundwater enhanced
bioremediation
- Institutional controls for soils
beneath existing structures

- Targeted excavation of soils
- Groundwater enhanced
bioremediation
- Institutional controls for soils
beneath existing structures

- Minimum excavation
- Engineered containment layer
- Institutional controls for site
- Compliance Monitoring and
Conditional Point of Compliance

- Minimum excavation
- Asphalt containment layer
- Zero-Valent Iron (ZVI) Injections
- Institutional controls for soil and
groundwater

- Targeted excavation of soils
- Engineered containment layer
- Institutional controls for soils
beneath existing structures

Remedial Action by Media
Soil - Excavation

- Institutional controls
- Targeted excavation
- Institutional controls

- 1ft excavation
- Asphalt containment layer
- Institutional controls

- 1ft excavation
- Asphalt containment layer
- Institutional controls

- Targeted excavation
- Asphalt containment layer
- Institutional controls

Groundwater - Enhanced biodegradation
- Institutional controls
- 60 years groundwater monitoring

- Enhanced biodegradation
- Institutional controls
- 60 years groundwater monitoring

- Asphalt containment layer
(recharge prevention)
- Institutional controls
- 90 years groundwater monitoring

- Asphalt containment layer
(recharge prevention)
- ZVI groundwater control
- Institutional controls
- 60 years groundwater monitoring

- Asphalt containment layer
(recharge prevention)
- Institutional controls
- 90 years groundwater monitoring

Remedial Alternative Costs $ 1,847,000 $ 1,337,000 $ 674,000 $ 1,217,000 $ 1,324,000

Remedial Alternative
Components

SUNNYSIDE AIRPORT PESTICIDE SPRAY SHED FFS
Page 1 of 12
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Table 6. Disproportionate Cost Analysis
Sunnyside Municipal Airport Remedial Investigation, Sunnyside, Washington

Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5

Excavation with
Groundwater Treatment

Targeted Excavation with
Groundwater Treatment

Containment with
Groundwater Monitoring

Containment with
Groundwater nZVI
Treatment

Targeted Excavation with
Groundwater Monitoring

Benefits Ranking for Disproportionate Cost Analysis (Score 1-10)
Criteria

Overall Protectiveness 8 8 6 8 8

Permanence 8 7 6 7 7

Long Term Effectiveness 8 8 6 8 8

Management of Short Term Risk 5 6 8 8 6

Implementability 7 7 8 7 7

Consideration of Public Concerns 9 9 9 9 9

Overall Benefit Score 45 45 43 47 45

Averaged Benefit Score 7.5 7.5 7.2 7.8 7.5

Disproportionate Cost Analysis

$1,847,000 $1,337,000 $674,000 $1,217,000 $1,324,000

4.1 3.0 1.6 2.6 2.9

60 60 90 60 90

Notes:

Scores and Estimations:

Estimated Remedy Cost
Relative Cost/Benefit Ratio
(divided by 10,000)

Estimated Time

SUNNYSIDE AIRPORT PESTICIDE SPRAY SHED FFS
Page 2 of 12
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Alternative 1 Alternative 2 Alternative 3 Alternative 4 Alternative 5
Averaged Benefit Score 7.5 7.5 7.2 7.8 7.5
Estimated Cost ($ Millions) $1.8 $1.3 $0.7 $1.2 $1.3
Cost-Benefit Ratio 4.1 3.0 1.6 2.6 2.9
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Table A1. Alternative 1- Excavation with Groundwater Treatment
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Reporting
Description Unit Value Notes

Engineering Design Report / Bid Specs lump $20,000 Design documents
Compliance Monitoring Plan lump $10,000 Describes Groundwater Monitoring Plan
Remedial Action Report lump $20,000 Documentation of remedial action
Groundwater Monitoring Reports lump -- Included in Groundwater monitoring, below
Total Reporting Costs $50,000

Excavation
Description Unit Value Notes
Excavation Quantities

Shallow Area 1 sqft 17,650 Unpaved Area
Shallow Depth 1 feet 4
Shallow Area 2 8,950 Paved Area
Shallow Depth 2 3
Shallow Excavation Volume cy 3,609
Deep Area 1 sqft 3,164 Adjacent and below former shed
Deep Depth 1 (below Shallow depth interval) feet 5 If shallow is 4 feet and deep is 5 ft, total depth is 9 ft bgs
Deep Area 2 sqft 400 NW corner of pavement
Deep Depth (below Shallow depth interval) feet 6 If shallow is 3 feet and deep is 5 ft, total depth is 9 ft bgs
Deep Excavation Volume cy 586
Aggregate Excavation Volume cy 4,195 Shallow and Deep Volumes
Cubic Yards to Tonnage Conversion Factor tons/cy 1.5
Aggregate Excavation Tonnage tons 6,293
Haz Waste Percentage % 25% Percentage to be refined based on TCLP results and profiling
Non-Hazardous Waste Percentage % 75%
Haz Waste Tonnage tons 1,573 Disposal at Subtitle C landfill
Non-Hazardous Waste Tonnage tons 4,720 Disposal at Subtitle D landfill

Excavation Costs
Excavate and Load $/ton $10 Nominal Rate; includes contractor site control, dust control, standby, etc.
Transport to Landfill (either Subtitle D or C) $/ton $28.75 Cost per ton to transport; see also load flat rate cost, below)
Tons per load tons/load 12 estimated tons per truck load
Per load Transport cost (flat rate) $/load $465
Pro-rated Transport Fee (based on flat-rate) $/ton $38.75
Disposal Fees- Non-Hazardous Waste $/ton $22 Subtitle D landfill: Columbia Ridge
Disposal Fees- Hazardous Waste $/ton $75.63 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle D per ton cost $/ton $99 Subtitle D landfill: Columbia Ridge
Aggregate Subtitle D Disposal $ $469,410
Aggregate Subtitle C per ton cost $/ton $153 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle C Disposal $ $240,900
Backfill Procure and Place Backfill $/cy $25 Cost to procure and place clean backfill; no geotechnical stabilization incl.
Backfill Cost $ $104,880
Utility Disconnect/Reconnect $ $10,000 Cost to handle electrical and water utilities in excavation area
Total Soil Excavation & Disposal Cost $ $825,190

Disposal and Confirmation Characterization Costs
Profile Review Fee $750 At disposal landfill; $75 per profile; assume 10 profiles.
Confirmation Sampling Rate cy/sample 24 1 sample per two truck loads at 12 cy/load
Number of Confirmation Samples -- 175 To be confirmed with disposal location
Confirmation Sample Cost $/sample $300
Analytical costs $53,190

Excavation Observation Costs
Geologist On Site lump $23,300 Assumes 3 weeks on site with office support

Groundwater
Description Unit Value Notes
Monitoring Well Install and Remove

Decommission Existing Wells lump $1,500 Chip in place by licensed driller
Install Replacement Wells (4) lump $24,000 Wells for long term monitoring
Total Well Costs $25,500

Groundwater Treatment Cost
Average Treatment cost per unit volume $/event $116,558 Based on Regenesis quote pro-rated to 26,000 sqft area
Treatment Events # 3 Anticipated number of events to reach treatment objective
Aggregate Groundwater Treatment Cost $ $349,674

Long Term Groundwater Monitoring
60 Years Groundwater Monitoring $145,039 NPV Adjusted, see Table A6 for details

Institutional Controls
Description Unit Value Notes
Institutional Controls

Draft and File Environmental Covenant Lump $5,000
Amend Lease Language Lump $1,000 Does not include chagne in lease rate or other possible costs
Sum of Institutional Controls $6,000

Cost Summary
Description Unit Value Notes
Sum of Direct Expenses $ $1,477,892
Contingency % 25%
Contingency Amount $ $369,473

Total Estimated Alternative Cost $ $1,847,000 Rounded to nearest thousand dollars

Notes:
Estimated costs do not adjust for inflation or net present value (NPV) unless specifically stated.
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Table A2. Alternative 2- Targeted Excavation with Groundwater Treatment
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Reporting
Description Unit Value Notes

Engineering Design Report / Bid Specs lump $15,000 Design documents
Compliance Monitoring Plan lump $5,000 Describes Groundwater Monitoring Plan
Remedial Action Report lump $20,000 Documentation of remedial action
Groundwater Monitoring Reports lump -- Included in Groundwater monitoring, below
Total Reporting Costs $40,000

Excavation
Description Unit Value Notes
Excavation Quantities

Shallow Area sqft 27,500
Shallow Depth feet 3
Shallow Excavation Volume cy 3,056
Aggregate Excavation Volume cy 3,056
Cubic Yards to Tonnage Conversion Factor tons/cy 1.5
Aggregate Excavation Tonnage tons 4,583
Haz Waste Percentage % 25% Percentage to be refined based on TCLP results and profiling
Non-Hazardous Waste Percentage % 75%
Haz Waste Tonnage tons 1,146 Disposal at Subtitle C landfill
Non-Hazardous Waste Tonnage tons 3,438 Disposal at Subtitle D landfill

Excavation Costs
Excavate and Load $/ton $10 Nominal Rate; includes contractor site control, dust control, standby, etc.
Transport to Landfill (either Subtitle D or C) $/ton $28.75 Cost per ton to transport; see also load flat rate cost, below)
Tons per load tons/load 12 estimated tons per truck load
Per load Transport cost (flat rate) $/load $70 Total estimated number of truck trips
Pro-rated Transport Fee (based on flat-rate) $/ton $5.83
Disposal Fees- Non-Hazardous Waste $/ton $22 Subtitle D landfill: Columbia Ridge
Disposal Fees- Hazardous Waste $/ton $75.63 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle D per ton cost $/ton $67 Subtitle D landfill: Columbia Ridge
Aggregate Subtitle D Disposal $ $228,743
Aggregate Subtitle C per ton cost $/ton $120 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle C Disposal $ $137,742
Backfill Procure and Place Backfill $/cy $25 Cost to procure and place clean backfill; no geotechnical stabilization incl.
Backfill Cost $ $76,389
Utility Disconnect/Reconnect $ $10,000 Cost to handle electrical and water utilities in excavation area
Total Soil Excavation & Disposal Cost $ $452,874

Disposal and Confirmation Characterization Costs
Profile Review Fee $750 At disposal landfill; $75 per profile; assume 10 profiles.
Confirmation Sampling Rate cy/sample 24 1 sample per two truck loads at 12 cy/load
Number of Confirmation Samples -- 127 To be confirmed with disposal location
Confirmation Sample Cost $/sample $300
Analytical costs $38,944

Excavation Observation Costs
Geologist On Site lump $20,300 Assumes 3 weeks on site with office support

Groundwater
Description Unit Value Notes
Monitoring Well Install and Remove

Decommission Existing Wells lump $1,500 Need to remove wells inside excavation area
Install Replacement Wells (4) lump $15,000 Wells for long term monitoring
Total Well Costs $16,500

Groundwater Treatment Cost
Average Treatment cost per unit volume $/event $116,558 Based on Regenesis quote pro-rated to 26,000 sqft area
Treatment Events # 3 Anticipated number of events to reach treatment objective
Aggregate Groundwater Treatment Cost $ $349,674

Long Term Groundwater Monitoring
60 Years Groundwater Monitoring $145,039 NPV Adjusted, see Table A6 for details

Institutional Controls
Description Unit Value Notes
Institutional Controls

Draft and File Environmental Covenant Lump $5,000
Amend Lease Language Lump $1,000
Sum of Institutional Controls $6,000

Cost Summary
Description Unit Value Notes
Sum of Direct Expenses $ $1,069,331
Contingency % 25%
Contingency Amount $ $267,333

Total Estimated Alternative Cost $ $1,337,000 Rounded to nearest thousand dollars

Notes:
Estimated costs do not adjust for inflation or net present value (NPV) unless specifically stated.
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Table A3. Alternative 3: Containment with Groundwater Monitoring
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Remediation Costs
Reporting
Description Unit Value Notes

Engineering Design Report / Bid Specs lump $15,000 Design documents
Compliance Monitoring Plan lump $5,000 Describes Groundwater Monitoring Plan
Remedial Action Report lump $20,000 Documentation of remedial action
Groundwater Monitoring Reports lump -- Included in Groundwater monitoring, below
Total Reporting Costs $40,000

Excavation
Description Unit Value Notes

Excavation Quantities
Shallow Area sqft 20,000 Contaminated soil within paved area
Shallow Depth feet 1
Shallow Excavation Volume cy 741
Aggregate Excavation Volume cy 741
Cubic Yards to Tonnage Conversion Factor tons/cy 1.5
Aggregate Excavation Tonnage tons 1,111
Haz Waste Percentage % 75% Percentage to be refined based on TCLP results and profiling
Non-Hazardous Waste Percentage % 25%
Haz Waste Tonnage tons 833 Disposal at Subtitle C landfill
Non-Hazardous Waste Tonnage tons 278 Disposal at Subtitle D landfill

Excavation Costs
Excavate and Load $/ton $10 Nominal Rate; includes contractor site control, dust control, standby, etc.
Transport to Landfill (either Subtitle D or C) $/ton $28.75 Cost per ton to transport; see also load flat rate cost, below)
Tons per load tons/load 12 estimated tons per truck load
Per load Transport cost (flat rate) $/load $70 Total estimated number of truck trips
Pro-rated Transport Fee (based on flat-rate) $/ton $5.83
Disposal Fees- Non-Hazardous Waste $/ton $22 Subtitle D landfill: Columbia Ridge
Disposal Fees- Hazardous Waste $/ton $75.63 Subtitle C landfill: Chemical Waste Management

Aggregate Subtitle D per ton cost $/ton $67 Subtitle D landfill: Columbia Ridge
Aggregate Subtitle D Disposal $ $18,484
Aggregate Subtitle C per ton cost $/ton $120 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle C Disposal $ $100,176

Backfill Procure and Place Backfill $/cy $25 Cost to procure and place clean backfill; no geotechnical stabilization incl.
Backfill Cost $ $18,519
Total Soil Excavation & Disposal Cost $ $137,179

Disposal and Confirmation Characterization Costs
Profile Review Fee $750 At Landfill; $75 per profile
Confirmation Sampling Rate cy/sample 24 1 sample per two truck loads at 12 cy/load
Number of Confirmation Samples -- 31 To be confirmed with disposal location
Confirmation Sample Cost $/sample $300
Analytical costs $10,009

Excavation Observation Costs
Geologist On Site lump $21,800 Assumes 3 weeks on site with office support

Containment Physical Elements
Description Unit Value Notes
Containment Physical Elements

Pavement Area sf 28,500 See extent on Figure 3-3. Extends beyond contaminated area
Asphalt Install Rate $/sf $4.50 Rate assuming 4 inch cover
Asphalt Install Cost $ $128,250
Geotextile Barrier below clean fill $/sf $0.80
Geotextile Area sf 76
Geotextile Area Cost $ $61
Patch Aircraft Tarmac Cracks lump $5,000
Sum of Containment Elements $133,311

Asphalt Maintenance
Maintenance Elements Total $49,671 NPV adjusted value over 90 years.

Groundwater Monitoring
Description Unit Value Notes
Monitoring Well Install and Remove

Install additional wells (2) lump $20,000 Assume 2 additional wells.
Total Well Costs $20,000

Long Term Groundwater Monitoring
90 years groundwater monitoring ref $156,129 Includes NPV adjustment; se Table A6 for details

Institutional Controls
Description Unit Value Notes
Institutional Controls

Draft and File Environmental Covenant Lump $10,000
Amend Lease Language Lump $1,000 Does not include possible adjustment to lease rate.
Sum of Institutional Controls $11,000

Description Unit Value Notes
Sum of Direct Expenses $ $539,099
Contingency Rate % 25%
Contingency Amount $ $134,775

Total Estimated Alternative Cost $ $674,000 Rounded to nearest thousand dollars

Notes:
Estimated costs do not adjust for inflation or net present value (NPV) unless specifically stated.
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Table A4. Alternative 4: Containment with Groundwater nZVI Treatment
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Remediation Costs
Reporting
Description Unit Value Notes

Engineering Design Report / Bid Specs lump $15,000 Design documents
Compliance Monitoring Plan lump $5,000 Describes Groundwater Monitoring Plan
Remedial Action Report lump $20,000 Documentation of remedial action
Groundwater Monitoring Reports lump -- Included in Groundwater monitoring, below
Total Reporting Costs $40,000

Excavation
Description Unit Value Notes

Excavation Quantities
Shallow Area sqft 20,000 Contaminated soil within paved area
Shallow Depth feet 1
Shallow Excavation Volume cy 741
Aggregate Excavation Volume cy 741
Cubic Yards to Tonnage Conversion Factor tons/cy 1.5
Aggregate Excavation Tonnage tons 1,111
Haz Waste Percentage % 75% Percentage to be refined based on TCLP results and profiling
Non-Hazardous Waste Percentage % 25%
Haz Waste Tonnage tons 833 Disposal at Subtitle C landfill
Non-Hazardous Waste Tonnage tons 278 Disposal at Subtitle D landfill

Excavation Costs
Excavate and Load $/ton $10 Nominal Rate; includes contractor site control, dust control, standby, etc.
Transport to Landfill (either Subtitle D or C) $/ton $28.75 Cost per ton to transport; see also load flat rate cost, below)
Tons per load tons/load 12 estimated tons per truck load
Per load Transport cost (flat rate) $/load $70 Total estimated number of truck trips
Pro-rated Transport Fee (based on flat-rate) $/ton $5.83
Disposal Fees- Non-Hazardous Waste $/ton $22 Subtitle D landfill: Columbia Ridge
Disposal Fees- Hazardous Waste $/ton $75.63 Subtitle C landfill: Chemical Waste Management

Aggregate Subtitle D per ton cost $/ton $67 Subtitle D landfill: Columbia Ridge
Aggregate Subtitle D Disposal $ $18,484
Aggregate Subtitle C per ton cost $/ton $120 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle C Disposal $ $100,176

Backfill Procure and Place Backfill $/cy $25 Cost to procure and place 8 inches clean backfill;
Backfill Cost $ $13,889      no geotechnical stabilization incl.
Total Soil Excavation & Disposal Cost $ $132,549

Disposal and Confirmation Characterization Costs
Profile Review Fee $750 At Landfill; $75 per profile
Confirmation Sampling Rate cy/sample 24 1 sample per two truck loads at 12 cy/load
Number of Confirmation Samples -- 31 To be confirmed with disposal location
Confirmation Sample Cost $/sample $300
Analytical costs $10,009

Excavation Observation Costs
Geologist On Site lump $21,800 Assumes 3 weeks on site with office support

Containment Physical Elements
Description Unit Value Notes
Containment Physical Elements

Pavement Area sf 28,500 See extent on Figure 7. Extends beyond contaminated area
Asphalt Install Rate $/sf $4.50 Install 4-inch asphalt surface
Asphalt Install Cost $ $128,250
Geotextile Barrier below clean fill $/sf $0.80
Geotextile Area sf 76
Geotextile Area Cost $ $61
Patch Aircraft Tarmac Cracks lump $10,000 Existing large cracks in airport parking area
Sum of Containment Elements $138,311

Asphalt Maintenance
Inspection and Maintenance Total $49,671 90 year NPV-adjusted estimate

Groundwater Treatment
Description Unit Value Notes
Zero Valent Iron Bench Testing

Collect Samples lump $6,000 Assume coring methods by direct push.
Analytical and Reporting lump $15,000 Test with multiple types ZVI, and analytical, letter report
Total Well Costs $21,000

Zero Valent Iron Implementation
Final dosing design lump $2,500 See Note 1. Years 1-30
Drilling/Injection lump $27,000 15 days at $1800/day (assumes 3 locations/day)
Injection Materials $/lb $20 Nominal cost per pound based on Gavaskar et al. (2005)
Dosing Rate lbs ZVI/cy 12.08 Target is 0.4% by mass
Volume cy 1778 Approximately 10 by 350 by 10 ft volume as barrier
Material Cost $ $429,511 Estimated cost assuming 12 lbs ZVI per cy

Observation and Technical Support
Geologist observation & support lump $5,000 Assumes 2 trips to site and other support by phone

Implementation Cost $ $450,511 Not adjusted for inflation or net present value

Groundwater Monitoring
Description Unit Value Notes
Monitoring Well Install and Remove

Install additional wells (2) lump $20,000 Assume 2 sand and gravel aquifer wells screened 35 to 45 feet
Total Well Costs $20,000

Long Term Groundwater Monitoring
60 years groundwater monitoring ref $145,039 NPV adjusted, see Table A6

Institutional Controls
Description Unit Value Notes
Institutional Controls

Draft and File Environmental Covenant Lump $5,000
Amend Lease Language Lump $1,000 Does not include possible adjustment to lease rate.
Sum of Institutional Controls $6,000

Description Unit Value Notes
Sum of Direct Expenses $ $973,890
Contingency Rate % 25%
Contingency Amount $ $243,472

Total Estimated Alternative Cost $ $1,217,000 Rounded to nearest thousand dollars

Notes:
Estimated costs do not adjust for inflation or net present value (NPV) unless specifically stated.
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Table A5. Alternative 5: Targeted Excavation with Containment
Sunnyside Municipal Airport Pesticide Spray Shed, Sunnyside, Washington

Remediation Costs
Reporting
Description Unit Value Notes

Engineering Design Report / Bid Specs lump $15,000 Design documents
Compliance Monitoring Plan lump $5,000 Describes Groundwater Monitoring Plan
Remedial Action Report lump $20,000 Documentation of remedial action
Groundwater Monitoring Reports lump -- Included in Groundwater monitoring, below
Total Reporting Costs $40,000

Excavation
Description Unit Value Notes

Excavation Quantities
Shallow Area sqft 27,500
Shallow Depth feet 3
Shallow Excavation Volume cy 3,056
Aggregate Excavation Volume cy 3,056
Cubic Yards to Tonnage Conversion Factor tons/cy 1.5
Aggregate Excavation Tonnage tons 4,583
Haz Waste Percentage % 25% Percentage to be refined based on TCLP results and profiling
Non-Hazardous Waste Percentage % 75%
Haz Waste Tonnage tons 1,146 Disposal at Subtitle C landfill
Non-Hazardous Waste Tonnage tons 3,438 Disposal at Subtitle D landfill

Excavation Costs
Excavate and Load $/ton $10 Nominal Rate; includes contractor site control, dust control, standby, etc.
Transport to Landfill (either Subtitle D or C) $/ton $28.75 Cost per ton to transport; see also load flat rate cost, below)
Tons per load tons/load 12 estimated tons per truck load
Per load Transport cost (flat rate) $/load $70 Total estimated number of truck trips
Pro-rated Transport Fee (based on flat-rate) $/ton $5.83
Disposal Fees- Non-Hazardous Waste $/ton $22 Subtitle D landfill: Columbia Ridge
Disposal Fees- Hazardous Waste $/ton $75.63 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle D per ton cost $/ton $67 Subtitle D landfill: Columbia Ridge
Aggregate Subtitle D Disposal $ $228,743
Aggregate Subtitle C per ton cost $/ton $120 Subtitle C landfill: Chemical Waste Management
Aggregate Subtitle C Disposal $ $137,742
Backfill Procure and Place Backfill $/cy $25 Cost to procure and place clean backfill; no geotechnical stabilization incl.
Backfill Cost $ $76,389
Utility Disconnect/Reconnect $ $10,000 Cost to handle electrical and water utilities in excavation area
Total Soil Excavation & Disposal Cost $ $452,874

Disposal and Confirmation Characterization Costs
Profile Review Fee $750 At disposal landfill; $75 per profile; assume 10 profiles.
Confirmation Sampling Rate cy/sample 24 1 sample per two truck loads at 12 cy/load
Number of Confirmation Samples -- 127 To be confirmed with disposal location
Confirmation Sample Cost $/sample $300
Analytical costs $38,944

Excavation Observation Costs
Geologist On Site lump $20,300 Assumes 3 weeks on site with office support

Containment Physical Elements
Description Unit Value Notes
Containment Physical Elements

Soil Stabilization Mobilization Costs lump $40,000 Assumed cost for mobilization and contractor PM expenses
Pavement/Amendment Area sf 40,444 See extent on Figure 3-3. Extends beyond contaminated area
Amendment Depth ft 1
Amendment Volume cy 1,498
Amendment Rate % 5.0% Assumed rate to be confirmed by geotechnical engineer
Amendment Quantity tons 127.3 at 1.7 tons/cy
Amendment Unit Cost $/ton $130
Amendment Cost $ $16,552
Amendment Application Cost $/sy $15
Amendment Application Cost $ $67,407

$123,959

Asphalt Install Rate $/sf $3.50 Rate assuming 2 inch cover
Asphalt Install Cost $ $141,554
Patch Aircraft Tarmac Cracks lump $5,000
Sum of Containment Elements $146,554

Asphalt Maintenance
Maintenance Elements Total $49,671 NPV adjusted value over 90 years.

Groundwater Monitoring
Description Unit Value Notes
Monitoring Well Install and Remove

Install additional wells (2) lump $20,000 Assume 2 additional wells.
Total Well Costs $20,000

Long Term Groundwater Monitoring
90 years groundwater monitoring ref $156,129 Includes NPV adjustment; see Table A6 for details

Institutional Controls
Description Unit Value Notes
Institutional Controls

Draft and File Environmental Covenant Lump $10,000
Amend Lease Language Lump $1,000 Does not include possible adjustment to lease rate.
Sum of Institutional Controls $11,000

Description Unit Value Notes
Sum of Direct Expenses $ $1,059,431
Contingency Rate % 25%
Contingency Amount $ $264,858

Total Estimated Alternative Cost $ $1,324,000 Rounded to nearest thousand dollars

Notes:
Estimated costs do not adjust for inflation or net present value (NPV) unless specifically stated.
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Data Summary

This appendix summarizes data collected during the Remedial Investigation with comparison to
revised screening levels, and expanded discussion of reporting limits, detection frequency, and
exceedance of screening levels. This section also responds to select Ecology comments on the
draft Focused Feasibility Study (FFS) that were not appropriate to discuss in the main FFS text
(Ecology, 2017; PGG, 2015).

Revised Screening Levels
Screening levels were revised to practical quantitation limits (PQLs) for constituents where the
Applicable or Relevant and Appropriate Requirement (ARAR) based level was below the PQL.
These values were then used to update exceedances in summary tables. ARAR values were
not adjusted. Revised screening level tables are attached.

Laboratory data reports include sample-specific reporting limits. Reporting limits vary between
samples based on matrix interferences and analytical configuration; labs periodically update
their PQLs based on analysis of standards and control samples to reflect actual ongoing results.
The laboratory reporting limit varied both above and below the PQL used to assign screening
levels. In some cases, reporting limits were above the standard laboratory PQL and also above
screening levels.

Field Logs
Field logs for borings almost exclusively log sandy silt in the upper silt unit. Therefore, boring
logs were not produced for each field location during the Remedial Investigation (PGG, 2014).
Boring logs and well construction diagrams were prepared for monitoring wells and included in
the RI. Field logs for borings and subsequent sampling are included as supplemental materials
to this FFS.
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