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Via Electronic Mail and U8, Mail

Mr. Ed Jones

Environmerntal Enginger

Hazardous Waste and Toxics Reduction
Washington Department of Ecology
Northwest Regional Office

3190 — 160th Avenue Southeast
Bellevue, Washington 98008

Re:  West of 4" Avenue South Investigation Area
Draft Interim Vapor Intrusion Plan

Dear Mr, Jones:

Enclosed please find one original and one copy of the revised Interim Vapor Intrusion
Plan. The enclosed revised interim Vapor Intrusion (V1) Plan (the “Plan”) was prepared
on behalf of the Philip Services Corporation (PSG) Art Brass Plating (ABP), Blaser Die
Casting (Blaser) and Capital Industries (Capital) in response to the Washmgian Stale
Department of Ecology's (Ecology's) e-mail request dated March 9, 2007 and Ecology
correspondence dated June 4, 2007,

Upon approval of the Interim VI Plan, the lead businesses for the locations identified in
the Ecology e-mail dated March 9, 2007 will begin implementation. If you have
questions or comments regarding this submittal please contact the undersigned.

Sincerely,
% Lilinsn (st ﬁafééffwxgsﬁ) ; (@w’{ Aws [emuil wbhoci "‘é’v’{éﬁj
Doug Hillman Janet Knox

Aspect Consulting, LLC for Pacific Groundwater Group for
for ABP for Blaser Die Casting
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Petar Jewett William Carroll (Lead Author)
Farallon Consulting, LLC Arrow Environmental, LLC

for Capital Industries, Inc. for PSC

ce: Jim Schwartz, Washington Assistant Attorney General
William Beck (PSC)
Marlys Palunmbo (Van Ness Feldman)
William Joyce (Salter Joyce Ziker)
William Chapman (K & L Gales)
Don Verfurth (Carney Speliman)
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1.0 INTRODUCTION

The following Interim Vapor Intrusion (V) Plan was prepared on behalf of Philip Services
Corporation (PSC), Art Brass Plating (ABP), Blaser Die Casting (Blaser) and Capital Industries
(Capital) in response {o the Washington State Department of Ecology's (Ecology’s) e-mail
request dafed March 9, 2007 and revised on the basis of comments from Ecology provided in
correspondence dated June 4, 2007, The objective of this Inferim VI Plan is to establish a
consistent interim process for the West of 4™ Avenue South (W4) Investigation Area to assess
and mitigate potential VI of contaminants of potential concern (COPCs) at the locafions
identified by Ecology in e-mail correspondence dated March 9, 2007 and to present a
framework for developing a comprehensive Vi Assessment and Mitigation (VIAM) Plan for the
W4 Investigation Area that will be incorporated as a component of the RI/FS Work Plan. In
order to achieve this objective, this Interim VI Plan will:

¢« Summarize the interim V| measures implemented by PSC, ABP, Blaser and Capital in the
W4 Investigation Area to date and the proposed source control measures that have the
potential to influence VI inthe ares; ,

« Propose an interim approach for PSC, ABP, Blaser and Capital to independently implement
VI measures at the locations identified by Ecology in a consistent fashion until the
comprehensive VIAM Plan can be approved and implementsd,; ;

= Summarize the comprehensive VIAM Plan elements for inclusion in the RUFS Work Plan.
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2.0 BACKGROURND

Subsurface investigation activities have identified areas where COPCs, primarily halogenated
volatile organic compounds (HVOC), have affected shallow groundwater in the Water-table
Zone' located within the W4 Investigation Area. The chemical properties of HVOCs and the
geologic and hydrogeologic characteristics of the W4 Investigation Area are conducive to the
volatilization of HVOCs from the Water-Table Zone groundwater into soil gas and migration of
soil gas into indoor air. Laboratory analysis of indoor air samples collected inside several
buildings in the W4 Investigation Area has detected concentrations of HVOCs in excess of
indoor air screening levels established by Ecology for the PSC site and concurrently measured
background (ambient) air samples. At these locations, Ecology has required the installation of
interim measures fo mitigate the potential for further VI

2.1 INTERIM MEASURES

PSC, ABP, Blaser and Capital have conducted interim VI measures within the W4 Investigation
Area on the basis of the slevated concentrations COPCs detected in groundwater and/or indoor
air samples. A summary of the interim measures conducted by each PLP and recent
requirements by Ecology is provided in the following sections.

211 PSC

In 2002, PSC developed and began implementing an Inhalation Pathway Interim Measure
(IPIM) Program to assess and mitigate VI of COPCs associated with releases at the former PSC
Georgetown Facility, located at 734 8. Lucile Street, in accordance with the corrective action
requirements of PSC's RCRA Permit. The PSC IPIM Program is presented in the Revised IPIM
Work Plan dated August 12, 2002, A detailed summary of the IPIM Program prepared by
Pioneer Technologies, Inc. (Pioneer) is provided in Appendix A and the key components of the
IPIM Program are summarized below:

» Groundwater to Indoor Air Volatilization Factor (GIVF) Study — The GIVF Study resulted in
development of groundwater and indoor air screening levels [Inhalation Pathway Interim
Measure Action Levels (IPIMALs)] that could be used to evaluate investigation results and
assess potential VI concermns at residential and commercial building locations.

« The PSC IPIM approach integrates evaluating laboratory analytical results of groundwater
and indoor air samples to determine, through the use of a tiered decision process (IPIM
Decision Tree), if a building warrants further investigation or action through an interim
measure. The IPIM Decision Tree is organized into four tiers to allow progressive evaluation
of groundwater data and incorporation of site-specific information. The tiered decision
process is summarized below:

' For the purposes of characterizing the concentrations of COPCs in affected groundwater, the shallow
unconfined aquifer was partitioned into three separate zones in the PSC Rl Report: the Water-Table
Zone located between the first encountered groundwater and approximately 20-feet below ground surface
(bgs); the Shallow Zone, located below the Water-Table Zone between 20-feet bys and 40-ft bgs; and the
Intermediate Zone, located below the Shallow Zone between 40-feet bgs and the top of the siit aquitard,
Only VOCs at the top of the water table interval have the potential to migrate into the unsaturated soil gas
and subsequently into indoor air. Therefore, VOC concentrations in the Shallow and Intermediate Zones
are not evaluated against VI screening levels.
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« Tier 1 and Tier 2 — Laboratory analytical results of groundwater samples collected from
monitoring wells on a quarterly basis by PSC and from recent direct push borings
completed by PSC are compared to residential-based groundwater IPIMALs (Tier 1) or
commercial-based groundwater IPIMALs (Tier 2) on a well-by-well/point-by-point basis.
Concentrations that exceed the risk benchmarks established by Ecology are contoured
to show areas of potential VI concern. Residential and commercial locations that fall
within the respective areas of potential VI concern are identified for further evaluation
under Tier 3 of the IPIM Decision Tree,

s Tier 3 — The residential and commercial/industrial locations identified in Tier 1 or Tier 2
for review under Tier 3 are evaluated to determine if site-specific data collection (i.e.,
analyzing co-located indoor air, ambient air, sub-slab soil gas, and groundwater samples
for VI COPCs) is warranted or if the location should move directly to Tier 4. The
determination to move directly to Tier 4 may be based on a cost-benefit analysis of the
relative costs for sampling vs. mitigation or another technical basis. If the location does
not proceed directly to Tier 4, then Tier 3 samples are collected, analyzed, and the
results evaluated. Upon completion of the Tier 3 activities, a report is developed
summarizing the data, risks, and the recommended course of action (i.e., the building is
recommended for Tier 4 if Ecology's cancer or non-cancer health benchmarks are
exceeded. Otherwise, the site returns to Tier 1/Tier 2 monitoring process).

e Tier 4 ~ Residential and commercial/industrial locations that move to Tier 4 have interim
measures installed in order to eliminate or mitigate the potential for VI from groundwater
to indoor air.

Long-Term Monitoring ~ Interim measures installed under Tier 4 are monitored to ensure
that the measures function as designed. Long-term monitoring and maintenance of the
interim measures are performed by conducting annual inspections, periodic verification of
negative pressure field checks and, in some cases, analyzing co-located indoor air, ambient
air, sub-sfab soil gas, and groundwater for Vi COPCs.

Between 2002 and 2006, PSC conducted the following activities in ‘accordance with the IPIM
Process:

-3

&

Tier 1 and Tier 2 analysis of area-wide groundwater data on a quarterly basis;
Tier 3 sampling at 25 locations;
Tier 3 resample or revisit sampling events,

Installation and operation of subslab and/or submembrane depressurization (SSD or SMD)
systems at 30 locations;

Annual inspections at buildings with 8SD or SMD systems; and,

Long term monitoring activities at locations with existing SSD or SMD systems.

During the implementation of the IPIM Process and in order to finalize the PSC Georgetown
Facility Rl, PBC conducted subsurface investigation activities to characterize the nature and
extent of groundwater with concentrations of COPCs associated with releases from the former
PSC Georgetown Facility. The results of the investigation activities indicated the presence of at
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least three non-PSC source areas located west of 4" Avenue South. In 2004, PSC
implemented a Hydraulic Control Interim Measure (HCIM) to minimize the potential for migration
of groundwater with concentrations of COPCs beyond the PSC source areas,

2.1.2 ABP Facility — 5516 3" Avenue South

In 2005 and 2006, ABP conducted subsurface investigation activities in accordance with the
Mode! Toxics Control Act (WAC 173-340) regulations and under Ecology oversight within the
Voluntary Cleanup Program. The results of the investigation activities identified source areas in
the vicinity of former vapor degreasers where releases of TCE occurred and resulted in
concentrations of COPCs in soil and groundwater in excess of potentially-applicable screening
levels. On the basis of the results of the subsurface investigation activities, ABP replaced PSC
as the lead business for interim VI measures for certain properties that are listed in Table 1. To
date, ABP's interim VI measures have included: conducting location specific sampling at
215217 S. Findlay St. and 220 8. Findlay St.; performing a facility evaluation at 301/313 S.
Findlay St.; and, evaluating source control measures at their facility that are designed to reduce
source area concentrations and mitigate the potential for VI impacts. ABP is currently proposing
to install a soil vapor extraction and air sparging system at the ABP Facility and adjacent to the
building at 220 8. Orcas St. as an interim source control measure,

2.1.3 Blaser Die Casting — 5700 3" Ave. §

In 2008, Blaser conducted subsurface investigation activities in accordance with the MTCA
regulations as part of an independent cleanup action and submitted the results to Ecology. The
results of the investigation activities identified a source area located near the southwest corner
of the Blaser building where a release of chemicals occurred and resulted in concentrations of
COPCs in soil and in groundwater in excess of the potentially-applicable cleanup screening
levels. Blaser replaced PSC as the lead business for interim VI measures for certain properties
that are listed in Table 1. The Blaser interim VI measures conducted to date have included:
installing and operating a subslab depressurization VI mitigation system at their facility and
collecting post-installation indoor air samples. Blaser submitted to Ecology a source control
action plan utilizing soil source excavation.

2.1.4 Capital Industries —~ 5801 2" Avenue South

The Capital Facility consists of several large industrial buildings located between 4" Avenue
South and 1% Avenue South and between S. Mead St. and 8. Fidalgo St. In January 2004, a
fire destroyed one of the Capital buildings (Plant #2). During the subsequent Plant #2
reconstruction activities, Capital collected soil samples and sub-slab soil gas samples for
laboratory analysis of VOCs. Capital used the analytical results as the basis for determining
that VI issues were not of concern at the new Plant #2 building. Between 2004 and 2006,
Capital conducted subsurface investigation activities as part of an independent cleanup action in
accordance with the MTCA regulations without direct Ecology oversight. The results of the
investigation activities identified two source areas (one located at Plant #2 and one located at
Plant #4) where releases occurred and resulted in concentrations of COPCs in soil and in the
groundwater above potential applicable screening levels. Capital has replaced PSC as the lead
business for interim VI measures for certain properties that are listed in Table 1.
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2.1.6 Regulatory Agency Requirements

On October 9, 2006 and March 1, 2007, Ecology sponsored mestings to initiate a process for
addressing the W4 Investigation Area. The meetings included the representatives of ABP,
Blaser, Capital, and PSC. During the meeting, VI issues were discussed and the principle that
individual businesses would address VI issues within allocated sub-areas of the W4
Investigation Area was affirmed.

In correspondence from Ecology to PSC dated October 23, 2006 and in subsequent e-mail
cofrespondence from Ecology to ABP, Blaser, Capital and PSC representatives dated March 9,
2007, Ecology identified approximately 24 locations in the W4 Investigation Area that require
further monitoring of potential VI of COPCs or miligation of previously identified Vi impacts, and
7 locations that require performance monitoring for existing VI mitigation systems. The
locations that Ecology identified are listed in Table 2 and illustrated on Figure 1. Differences in
the lead businesses listed in Table 1 compared to Table 2 are the result of negotiations between
the lead businesses after Ecology’s e-mail correspondence dated March 9, 2007.

2-4
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3.0 PROPOSED INTERIM VI APPROACH

ABP, Blaser, Capital and PSC have agreed that interim VI measures will be implemented by
individual businesses for the Ecology-identified locations. The lead businesses for addressing
the locations identified by Ecology and the proposed interim VI measures are summarized in
Table 2. The basis for selecting the lead businesses for specific locations is the spatial
correlation between the specific location and the location of elevated concentrations of COPCs
in Water-Table Zone groundwater associated with releases at the respective businesses facility.
The lead business for a location may change as new information becomes available or
conditions in the subsurface change.

ABP, Blaser, Capital and PSC were unable to reach consensus selecting a lead business for 1
location identified by Ecology. The technical position of ABP, Blaser, Capital and PSC
regarding the location is summarized in Table 3. The results of source control measure
monitoring and further investigation activities proposed by ABP, Blaser, and Capital will be used
during the interim period to further assess VI concerns and the results presented in the pre-
RUFS Scoping Document will be used to select a lead business for addressing VI concerns at
disputed location.

The Ecology approved methodologies of PSC's IPIM Program (Attachment A) that apply” to the
lead businesses will be adopted by the lead businesses within the W4 Investigation Area until a
comprehensive VIAM Plan is approved by Ecology. The scope and schedule of activities
conducted in accordance with this Interim VI Plan will be developed by the applicable lead
business and submitted to Ecology within 60-day of approval of the Interim VI Plan. The
comprehensive VIAM Plan will be formally described within the W4 Investigation Area RI/FS
Work Plan,

2 Some elements of the PSC IPIM Program may not be applicable to the lead businesses because the
Interimy Plan will only be valid during the intedm period of time before. the comprehensive VI Plan is
adopted during the W4 Remedial Investigation.

w
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4.0 COMPREHENSIVE VIAM PLAN COMPONENTS

Components of the comprehensive VIAM Plan that will be included in the W4 Investigation Area
RIFS Work Plan include:

&

Identification of GIVFs to establish groundwater screening levels, Available data from the
W4 Area will be evaluated to determine if GIVFs specific to the W4 Area should be
developed or whether the GIVFs established by PSC are appropriate;

Caleulation of action levels based on GIVF datg;

Development of Level 1° and Level 2 methodologies to compare groundwater monitoring
results to V1 action levels and selection of decision points for implementation of further site-
specific sampling and implementation of interim measures;

Development of Level 3 QA/QC procedures and methodologies for indoor and ambient air,
soil gas and groundwater sampling and for evaluating the results of site-specific sampling to
assess the potential for VI and,

Development of Level 4 methodologies for designing, installing, operating, monitoring and
shuiting down V1 interim measures.

The PSC IPIM approach will be used where applicable to minimize duplication of effort and fo
build upon a previously approved approach. Upon approval of the comprehensive VIAM Plan
by Ecology, the Level 1 and Level 2 procedures will be implemented using the combined
database of available groundwater analytical data collected from the W4 Investigation Area
businesses and developed as part of the W4 Investigation Area Scoping Document.

* Separate terminology for the individual tiers of the VI process has been used to differentiate the WA4
Investigation Area interim Vi activities from the PSC IPIM aclivities.
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FIGURES

INTERIM VAPOR INTRUSION PLAN
WEST OF 4TH AVENUE SOUTH INVESTIGATION AREA
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Table 1
W4 Investigation Area
Background Lead Business Status

{ead Business

Address

JArt Brass Plating

ABP Facllity at 5516 3rd Ave. S

215/217 8. Findlay St.

301/313 S. Findlay St

220 S, Findlay St.

5602 2nd Ave. S.

5608 2nd Ave. 5.

5610 2nd Ave. 8,

222 8. Orcas 5t

226 8. Orcas St,

214 S, Findlay St

218 8. Findlay St.

317 8. Lucile 8t., and other houses.on the south
side of Lucile between 4th and 3rd

218 ¥ 8. Findlay St

Blaser Die Casting

5700 3rd Ave. S,

202 -228 Mead

Capital Industries

5801 2nd Ave. &,

5900 1st Ave. 8. (Olympic Medical)'

Note: 1. In 2008, Capital Indusides prepated & work plan for assessinant and mitigation of vapor introsion issues al Olyimpic Medicsl: Bes Table 3 for current

stalus of this location
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APPENDIX A
SUMMARY OF IPIM APPROACH

INTERIM VAPOR INTRUSION PLAN
WEST OF 4TH AVENUE SOUTH INVESTIGATION AREA
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Summany oF IPIM Arproncy

Summary of the IPIM Approach

This section summarizes the IPIM approach that PSC has used in the Georgetown Community
proximate to the Facility since 2002 to assess the potential for VI at commercial and residential
buildings to determine whether or not installations of VI mitigation systems are required. This
section also summarizes the technical basis for developing groundwater-to-indoor-air
volatilization factors (GIVFs) and constituent specific IPIM actions levels (IPIMALs) for
groundwater and indoor air. The IPIM approach is an integrated approach for evaluating
groundwater and indoor air data to determine, through the use of the IPIM Decision Tree, if a
building warrants further investigation or action through an IM.  The IPIM Decision Tree (see
Figure 2-1) is organized into four tiers to allow progressive evaluation of groundwater data and
incorporation of site-specific information. The IPIM Decision Tree (described in the Revised
IPIM Work Plan [PSC, 2002)) is also intended to be flexible so that at any time a decision can
be made to proceed directly to consult with the Ecology regarding the need to implement an IM.
The technical basis for developing IPIMALs.and the IPIM Degision Tree is described below.

Technical Basis for Developing IPIMALSs

Migration of Soil Gas from Groundwater to Indoor Air

Groundwater in the shallow aquifer in the area of the Georgetown facility is primarily migrating in
a west-southwest direction. Under some conditions; VOCs dissolved in the groundwater may
partition into soil gas and migrate with soil gas through the soil into nearby basements,
buildings, and other enclosed spaces®. The basic factors that influence the amount of VOCs
that migrate from groundwater into soil gas and then into indoor air include the following:

¢ Volatilization from groundwater to soil gas at the water table (e, at the
groundwater/soil interface).

e Migration of the soil gas via diffusion upward toward buildings and ground surface
through the partially saturated soils directly above the water table and through the
unsaturated zone (vadose zone).

¢ Altenuation of constituents of potential concern (COPCs) in soll gas within the vadose
zonhe due to abiotic, aerobic or anaerobic degradation,

e Migration of soil gas vertically through the building foundation via diffusion and
advection through cracks.or other openings that may serve as entry points for soil gas.
The degree of migration through the foundation depends on many factors, including soil
type and moisture content directly beneath the structure, building construction type
(e.g., basement or slab-on-grade), structural integrity of the building, pressure gradients
associated with seasonal effects, the building ventilation system, and the operation of

* People may alsa be exposed to contaminated soil gasss if they are excavating soils in areas where the groundwater is contaminated with VOCs,
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household appliances. Advection is made possible by continuous airflow paths
associated with open or incompletely sealed doors and windows, chimneys and other
intake/exhaust ports.

s Mixing of indoor air inside the enclosed space with ambient air that is drawn into the
building. The degree of mixing depends on the amount of mechanical or forced
ventilation, natural ventilation, and infiltration from ambient air,

Development of GIVFs and Groundwater IPIMALs

PSC developed GIVFs and IPIMALs in order to evaluate the inhalation pathway following the
procedures outlined in the Revised IPIM Work Plan (PSC, 2002), which are presented on Figure
2-2.

Development of GIVFs

The GIVFs were developed in August 2002 based on multi-media sampling performed by PSC
at 10 building locations within a mixed residential/industrial neighborhood that is hydraulically
downgradient of the Georgetown facility and is most likely impacted by facility-related COPCs®,
Samples were collected in accordance with the Revised IPIM Work Plan (PSC, 2002). Building-
specific GIVFs were developed using sets of data collected from multiple locations using the
approach outlined in the Revised IPIM Work Plan (PSC, 2002) and IPIM Tech Memo 1 (PSC,
2003a).

Development of Groundwater IPIMALs

The IPIMALs for groundwater were calculated using conservative risk-based indoor air aclion
levels and the COPC-specific GIVFs.

The IPIMALSs are based on the action levels for indoor gir developed in the Draft HHERA (PSC,
2001). Exposure parameters used to develop these IPIMALs are presented in Table 2-1 for
restricted (commercialfindustrial) and unrestricted (residential) scenarios. These action levels
were developed such that the maximum indoor air concentrations of each COPC are health
protective action levels based on a COPC-spacific carcinogenic risk goal of 1E-06. and a hazard
quotient of 0.1 for noncarcinogens for both residential and commercial/industrial workers. Table
2-2 presents the indoor air action levels for residential and commercial receptors and the
specific exposure assumptions on which these action levels are based. IPIMALs for indoor air
were calculated by using the final toxicity values approved by Ecology for use in the RI
(PIONEER, 2005),

IPIMALS for groundwater were calculated using the IPIMALSs for indoor air and the GIVFs, using
the following equation:

*The COPCs for the site ware identified in the Draft Human Health and Eoological Risk Asssssment (Draft HHERA) (PSC, 2001)
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IPIMAL IndoorAir (ug/m™)

IPIMAL Groundwater (pg/ L) = : 5
‘ GIVF (g /m7)

(ug/L)
Table 2-2 also shows the residential and commercial groundwater IPIMALSs for each COPC that
are used to evaluate quarterly groundwater monitoring results by following the 1PIM Decision
Tree,
Pre-Corrective Action Groundwater Morniitoring
PSC conducts routine groundwater monitoring on a quarterly basis to assess trends in the
groundwater flow direction and gradient and to assess fluctuations in the concentrations of the
COPCs detected in groundwater samples collected from the network of wells installed between
Airport Way (located east of the Facility) and the Duwamish Waterway. The groundwater
monitoring activities include measuring the depth to groundwater, monitoring groundwater
stabilization parameters during low-flow well purging activities, collecting groundwater samples
for laboratory analysis and documenting the groundwater monitoring activities and results in
guarterly progress reports that are submitted to Ecology. The groundwater monitoring aclivities
are conducted in accordance with the Pre-Corrective Action Monitoring Plan (PCAMP) (PSC,
2004).

IPIM Decision Tree

The IPIM Decision Tree (see Figure 2-1) is organized into four tiers to allow progressive
evaluation of groundwater data and incorporation of site-specific information. Validated data
from each quarterly groundwater monitoring event are compiled and evaluated for purposes of
calculating IM cancer cumulative exceedance factors (CCEFs) and noncancer cumulative
exceadance factors (NCCEFs) as follows:

¢ All groundwater data collected by PSC from the areas identified in Figure 2-3 are
included in the evaluation; and

» Censored data (i.e:, non-detected results) are assigned one-half the reporting limit for
comparison purposes, in accordance with the Revised IPIM Work Plan (PSC, 2002).

Residential buildings are evaluated in Tier 1. Commercialfindustrial locations are evaluated in
Tier 2. The determination: of whether or not a building is a residential use-type versus
commercial use-type is based on preliminary field verifications by PSC and PIONEER
personnel. Additional field verifications may be conducted prior to making a final determination
of building use-types and follow-up actions.

Tier 1 - Determination of Potential impacts to Residential Buildings

The first tier in the IPIM Decision Tree is to compare groundwater monitoring data to residential-
based groundwater IPIMALSs on a well-by-well basis.
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Residential-based and commercial-based groundwater IPIMALs developed in IPIM Tech Memo
1 are presented in Table 2-2. COPC-specific exceedance factors (EFs) for each location are
calculated using the following equation:

&l

}F - “eroundwater
s

Residential, .,

where:
Paramator Doseription
Ciroimamiater Concentration in each groundwater well {ug/l.).

Residentialems.  -Resideniinl-based IPIMAL for groundwater (ug/L}, based on a carcinogenic risk of 1E-06 and a
hazard quotient (HQ) of 0.1,

EF Exceadance Factor,

Under Tier 1, residential CCEFs and NCCEFs for each monitoring well in the IPIM area are
calculated by summing the EFs for individual cancer and noncancer COPCs, respectively. A
CCEF and NCCEF of 10 indicate that exposure to indoor air concentrations associated with
volatilization from groundwater near the sample station could potentially result in a cumulative
risk of 1E-05 or a hazard index (HI) of 1°, respectively.

Residential CCEFs and NCCEFs for COPCs detected at each monitoring well or direct push
station are contoured using the Inverse Distance Weighting (IDW) interpolation method. 1DW is
used to create a grid of nodes (250-foot radius upgradient/downgradient of each well and 100-
foot cross gradient from each well) where the value of each node is determined by interpolating
values from known sample results. With IDW, data are weighted during interpolation such that
the influence of one point relative to another declines with distance from the grid node. For
example, areas closer to the measured data point are given more weight than more distant
areas. As a result, there is much more confidence in confours generated for areas with higher
sample density versus areas (e.g., west of 6th Avenue) where there are fewer samples. The
IDW input parameters are summatrized in Table 2:3.

A key advantage of applying the IDW is the ability to incorporate anisotropy into the
interpolation. Many physical processes, such as groundwater flow, have preferred orientations
(i.e., anisotropy). For example, groundwater in the PSC Area presented in Figure 2-3 generally
flows in a west-southwest direction. This preferred flow direction is incorporated into the IDW
model by setting an appropriate anisotropy angle. During the gridding process, points oriented
in the direction of flow are weighted more heavily than other points, thus reducing the
uncertainty associated with the interpolation algorithm used to estimate the area of influence.

 Per WAG 173-340-T00(5)(b}e), PSC may elect to evaluate the COPC-specific toxicity information to-determine if it is appropriate to segregate the
hazard quotients (HQs) {f the CEF for noncarcinogens is greater than 10). i the todclly Information indicatés thal itis appropriate fo segregate the
HQs, the deision riles for evaluating the segregated His are as follows: ifany-of the segrepated His ars greater than 1, the building will be proposed
for Tier 4. If all of the sagregated His are less than 1, the bullding will not be evaluated further untll the next round of groundwater sampling.
Segregation of His will be dong with the COPC-specific prior approval of Ecology.

Wracific-BeiB8afipubicProjsct Filss\115 PSC\Rspords\DiaR interim Vi PlaniPingRevised Draft Vi Plan revised 72007 deandoxe




Residential locations that fall within the contours representing CCEFs or NCCEFs for COPCs
detected in groundwater exceeding 10 are proposed for further evaluation under Tier 3 of the
IPIM Decision Tree (see Figure 2-1). These locations have a potential cumulative inhalation
cancer risk due to VI of 1E-05 or greater and/or a Hl of 1 or greater. All locations are re-
evaluated after the next quarterly groundwater monitoring event.

Tier 2 — Determination of Potential Impacts to Commercial Buildings

The approach for developing commercial-based IPIMALs is identical to the approach used to
develop the residential-based IPIMALs except that the commercial exposure assumptions are
used instead of residential exposure assumptions.  Commercialfindustrial locations are
evaluated under Tier 2 by comparing COPCs detected in groundwater to commercial-based
IPIMALSs as presented in Table 2-2. Commercialfindustrial locations that fall within the contours
representing CCEFs or NCCEFs for COPCs detected in groundwater exceeding 10 are
proposed for further evaluation under Tier 3 of the IPIM Decision Tree (see Figure 2-1). These
locations have a potential cumulative inhalation cancer risk due to VI of 1E-05 or greater and/or
a Hi of 1 or greater. All locations are re-evaluated after the next quarterly groundwater
monitoring event.

Tier 3 — Site-Specific Sampling

Residential and commercialfindustrial locations identified in Tier 1 or Tier 2 for review under Tier
3 are evaluated to determine if site-specific data collection is warranted or if the location should
move directly to Tier 4. Each location is evaluated independently. Site-specific, co-located, and
contemporaneous groundwater, sub-slab, soil gas, indoor air, and ambient air samples are
collected at buildings identified as Tier 3 locations in Tier 1 and Tier 2.

All sampling and analysis should been conducted in accordance with the Revised IPIM Work
Plan (PSC, 2002). The data are then compiled and evaluated to determine if the location
should proceed to Tier 4, as follows!

1. One-half of the reporting limit is assumed for non-detected results in indoor air. For
comparison purposes, all data are presented in three ways: CCEFs and NCCEFs
caleulated for all data, CCEFs and NCCEFs calculated using just non-detected data,
and CCEFs and NCCEFs calculated using just detected data,

2. Per the Revised IPIM Work Plan (PSC, 2002), indoor air concentrations are corrected
by subtracting the maximum detected ambient air concentration from the maximum -
detected indoor air concentration, to account for the contribution of ambient air to the
measured indoor air concentrations’,

Noncancer exceedance factors (NCEFs) are calculated by dividing the corrected indoor air
concentrations by noncancer-based indoor air IPIMALs, Cancer exceedance factors (CEFs)are
caloulated by dividing the corrected indoor air concentrations by cancer-based indoor air

7 Literature values for background indoor aif sources (L.e., polential contributions from non-Vi related indoor alr sources) were ohiginally proposed to be
used 1o “correct” measdred Jndoor air concentrations in addition to ambilent air. However, Ecology uitimalely did not agree to this adjustment (see
Mareh-3, 2003 letter from Ed Jonas {Ecotogy] to Carolyn Mayer [PEQ]).) (Ecology, 2003).

Wnci-Se ) BSanpdicProlect Filest! 15 PSCHepors\Dmt Intedm Vi PlaniFinaliRevised Dralt VI Plan revised 7-20-07 clean dos




IPIMALs. The individual NCEFs and CEFs are summed to provide the NCCEF and CCEF.
CEFs are calculated using the same relationship as used for Tier 1 and Tier 2, but indoor air
data are compared to indoor air IPIMALS, as follows:

T
* Iwdoor air_Corr

EF =
Residential or Commercial .,
where:
Parametor Description
Chrittant wie Con Corected maximum Indoor air at location (ug/m’), These concenirations are defermined by
subtracting the maximum measured ambient (outdoor) air consentration from the maximum indoor air
concentration.
Residantial or Residential-based or commercial-based IPIMAL for indoor air (ugim’), based on a carcinogenic risk of
Commercialpme 1E-06 ‘and HQrof 0.1,
EF Excesdance Faclor.

The CCEFs and NCCEFs for each location are calculated by summing the EFs for individual
cancer and noncancer COPCs. A CCEFINCCEF of 10 indicates that exposure to indoor air
concentrations could potentially lead to a cumulative risk of 1E-05 or an Hl of 1.

The NCCEF and CCEF for each location is compared to Ecology's noncancer and cancer
benchmark of 10, Locations with a NCCEF andfor CCEF greater than 10 are recommended for
further evaluation to determine if the location should proceed to Tier 4. All other buildings are
re-evaluated when the next round of groundwater sampling is performed.

Tier 4 — Inhalation Pathway Interim Measures

Locations proposed for evaluation under Tier 4 of the IPIM Decision Tree are selected based on
the results of the Tier 3 analysis and discussions with Ecology®. Tier 3 sampling is conducted
on a subset of buildings having exceedances of groundwater CCEFs and NCCEFs. When Tier
3 sampling indicates that a Tier 4 IPIM is warranted, those buildings in close proximity (where
Tier 3 sampling was not conducted) are also identified for Tier 4 IPIM installations.

Prior to installation of a Tier 4 VI mitigation system, PSC has negotiated access agreements
with the property owners at each location. These access agreements define the responsibilities
of PSC and the property owners as follows:

s PS8C;
o Install and provide maintenance of the system; and
o Monitor the performance of the system.

« Property Owner:

o Allow PSC and its contractors access to the property to perform maintenance of the
systems;

It may be decided that some bulldings should proceed directly to Tier 4 following the Tier 1.or Tier 2 evaluation.
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o Receive instruction on how to monitor the system to ensure it is operating properly;
and

o Contact PSC if the system is not operating properly.

The notification and coordination process implemented between PSC and the property owners
is a critical component of the effective operation of the Tier 4 systems.

Depressurization System Installation

The Depressurization Design Document: A Supplemental Inhalation Pathway Interim Measures
Work Plan (Depressurization Design Document) was submitted to Ecology in May 2003 (PSC,
2003b). This document describes how IPIMs are implemented at buildings that have moved to
Tier 4. The IPIMs implemented at each property consist of either a sub-slab depressurization
system (SSDS) and/or a sub-membrane depressurization system (SMDS), which are desighed
to be consistent with the American Society for Testing Materials (ASTM) E2121 (ASTM, 2003)
and the USEPA’s Radon Mitigation Standards (USEPA, 1993; USEPA, 1994).

The purpose of subsurface ventilation is to depressurize the ground immediately below the slab,
which is achieved by using exhaust fans designed to generate sufficient pressure to prevent the
flux of air from the soil, through the slab, and into the building. This type of system has been
designed for a wide variety of VOCs that migrate through soil, largely through diffusion.

The SSDS decreases the pressure below the building slab so that pressure inside the building
is higher, thus, any flow of air and any VOCs between the building and the slab are forced
downward out of the building and into the slab. A fan pulls the air’’VOCs from the subsurface,
and vents them to the ambient air,

For buildings with crawl spaces, VOCs are removed as air is drawn into perforated pipe
positioned beneath a vapor barrier (i.e., SMDS). The perforated pipe is attached to an exhaust
fan that creates a pressure differential sufficient to direct air into the pipe, where it is eventually
vented to the ambient air.

Prior to installation, diagnostic testing is performed to determine the size of the depressurization
system (i.e., how many fans and associated exhaust systems) that is required for each building.
Once. ccmpiete,'a site-specific design document is developed according to the Supplemental
IPIM Work Plan Depressurization System Design Document (PSC, 2003c).

Confirmation of VI Mitigation System Effectiveness

System verification is performed in accordance with the Depressurization Design Document and
the Verification of Depressurization System Effectiveness and Long Term Operations and
Maintenance Plan for Inhalation Pathway Interim Measure (Long-Term O&M Plan), submitted to
Ecology in April 2005 (PSC, 2003b, 2005). System verification is performed after installation of
the S8DS at the locations with basements or slab-on-grade construction to ensure that a
negative pressure differential of at least one Pascal (Pa) is achieved across the extent of the
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slab’. Once the pressure field is confirmed following system start-up, monitoring of the in-line
pressure gauge (manometer) is considered an adequate indicator of satisfactory system
operation (MADEP, 1995).

For crawl space SMDS, it is not possible to measure the extent of the negative-pressure field.
However, additional perforated pipe beneath the membrane serves to extend the suction field
beneath the liner, and to increase airflow and movement of VOCs into the pipes and out of the
subsurface. The primary way to measure the effectiveness of an SMDS is through inspection of
the manometer installed on the exhaust pipe. At installation, manometer readings taken right
above the sub-membrane systems should range from 220 to 360 Pa, which is within the
guidelines for radon mitigation (USEPA, 1993). The large volume of air being exhausted from
under the membranes (110 to 180 cubic feet per minute [cfm]) provides further indication that
crawl space areas are being sufficiently ventilated.

To provide additional verification that the established pressure differential is adequate for VOC
mitigation, VOC sampling is performed in representative buildings with basement/slab-on-grade
construction. At each building, one basement or ground floor indoor air, ambient air and
groundwater sample is collected to compare post-installation VOC concentrations with pre-
SSDS installation concentrations. Samples are collected according to the methodology
specified in the Revised IPIM Work Plan (PSC, 2002) and site-specific Tier 3 Sampling and
Analysis Plans.

Note: Pre- and post-mitigation sampling of VOCs is limited by the influence of
background/ambient air concentrations that may mask concentrations of VOCs emanating from
soil gas and make it difficult to show decreasing trends in response to the IPIM. Therefore, no
specific analytical “criteria” are presented in the Long-Term O & M Plan (PSC, 2005) to assess
the effectiveness of the depressurization systems. ‘

Long-Term O & M Plan

The purpose of Long-Term O & M Plan (PSC, 2005) is to determine whether or not the IPIM
depressurization systems are still functioning as designed. Long-term monitoring and
maintenance of the IPIMs are performed using annual inspections and a long-term monitoring
program including periodic pressure field checks and/or VOC sampling. Additional evaluations
may be performed if a substantial change in conditions indicates a potential impact to system
performance.

Annual Inspections

Annual inspections take place during the second quarter and fourth quarter of each year,
depending on the accessibility of each building. If the annual inspection indicates that a change
in conditions has occurred, additional steps may be performed to determine whether or not the
IPIM is still working effectively or is in need of modifications. The criteria for determining

¢ This pressure differential has been shown fo be effective in radon mitigation projects, and is below the five Pa pressurs differential that, according to
EPA(USEPA; 1994); can lead to backdrafting.
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whether or not an 8SDS or 8MDS needs to be re-evaluated to confinm system effectiveness,
includes the following:

&

&

&

A significant structural change in the building (e.g., remodeling that can introduce
additional pathways of vapor migration);

A significant increase in groundwater concentrations (e.g., 10 fold increase in the
cumulative inhalation risk/hazard) in the vicinity of the building as indicated by the
quarterly groundwater sampling performed by PSC,;

Changes in the mitigation system from the previous reporting period; and/or

Problems associated with a systent's operation and maintenance.

Additional steps that may be taken to evaluate the impact of a change in conditions are
discussed in the Long-Term O & M Plan (PSC, 2005) and may include:

-2

Pressure field extension measurements for SSDS to confirm whether or not a negative
pressure field still extends under the entire slab and meets the minimum performance
standards at the most distal points (at least one Pa). Results are compared with post-
installation IPIM measurements., Results that are within +20 percent of the post-
installation measurements indicate that the system is working effectively (PIONEER,
2004);

Smoke flow visualization tests to qualitatively establish that an adequate suction field
has been established at the perimeter of the slab; and/or

Crawl space or basement/ground floor indoor air and ambient air sampling to compare
VOC concentrations with pre- and/or post-IPIM concentrations.

Long-Term Monitoring Program

The long-term monitoring program consists of periodic measurements of the negative pressure
field extension and/or VOC sampling. The IPIM sampling groups, proposed sampling locations,
sampling timeframe, and type of sampling to be conducted are presented in the Long-Term O &
M Plan (PSC, 2005). The general sampling approach is the following:

&

L4

Collect IPIM VOC samples annually at locations in close proximity and downgradient of
the Georgetown facility.

Collect negative s;ressure~fieid extension readings biennially at all S8DS locations.

Collect VOC samples periodically at SMDS locations'.

VOC sampling may be conducted as part of annual inspections or as part of long-term
monitoring. The data obtained during the annual inspections or long-term monitoring are
compared with pre- and post-IPIM 8SDS/SMDS installation VOC sampling results and IPIMALSs.

" in tieu of sampling crawl space air for VOCs at some SMDS lecalions, the PLP fay jnstead collect & direct push groundwater sample in the
immediate Vicinily of the building.
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if the resulting cumuiative inhalation risk/hazard is greater than 10 times the previous
S8DSISMDS VO sampling results, or the IPIM risk/hazard threshold is exceeded, then the
PLP makes a preliminary determination as to whether or not the 88D8/SMDS installation needs
to be modified {e.g., installing additional fan{s), sealing cracks in the slab, et cetera) to ensure
that it is reducing indoor air concentrations of VOCs associated with VI from groundwater below
Ecology’s health risk benchmarks. Resulls of VOC sampling and a draft determination will be
presented in a brief technical memo to Ecology for review prior to finalizing a follow.up course of
action. This memo is provided to Ecology within 30 days of receiving the validated analytical
results,

The results of each annual inspection are presented in the second and fourth Quarterly
Groundwater Monitoring Reports for that year.

IPIM Implementation Program Results
The results of implementation of the IPIM are presented below:

o Tier 1 and Tier 2 — Every quarter, CCEFs and NCCEFs are calculated for each well™,
The results for each well are presented in a table format and compared to Tier
(residential) and Tier 2 {commercial/industrial) screening levels. Figures illustrate
contours of the CCEF and NCCEF values and provide a comparison of residential and
commercial CCEFs >10 for recent monitoring results with previous monitoring results,

s+ Tier 3 and Tier 4 ~ Buildings that fall within the contours llustrated on the figures
developed in Tier 1 and Tier 2 are considered to be of potential concern and move into
the Tier 3 svaluation. In the Tier 3 evaluation, a subset of the buildings of concern is
sampled for groundwater, sub-slab and/or soil gas, indoor air, and ambient (outdoor)
air. ‘Results of this evaluation are used to identify those buildings requiring installation
of a VI mitigation system under Tier 4 of the IPIM program. Because many of the
residences are in close proximity to each other and are represented by the same
groundwater monitoring well(s), Tier 3 results from a few representative locations are
used fo identify the broader range of buildings that require installation of a VI mitigation
system. VI mitigation system installation has been completed in those buildings where
groundwater and/or indoor ait IPIMALS were exceeded, or based on the results of Tier
3 sampling in adjacent bulldings. Those buildings where V| mitigation systems have
been installed are inclided in the Long-Term O & M Plan, and arg inspected annually,
which includes periodic air sampling at some locations,

IPIM Program Summary
The key components of the IPIM Program are summarized below:

¥ For the monitoring wells not sampled during a quarlerdy monitoring svent, groundwater monitoring results are used from-the most recent rourd of
sampling at sach-of thess walls for the inderpolation.
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ASTM.

GIVF Study — The GIVF study resulted in development of groundwater and indoor air
concentrations (IPIMALS) that could be used to screen for locations of potential concern
for Vi

Tier 1 - Quarterly monitoring well and recent direct push sample groundwater
monitoring data are compared to residential-based groundwater IPIMALS on a well-by-
well/point-by-point basis. Concentrations that exceed risk benchmarks established by
Ecology are contoured to show areas of impact. Residential locations that fall within the
areas of impact are identified for further evaluation under Tier 3 of the IPIM Decision
Tree.

Tier 2 - Commercialiindustrial locations are evaluated further under Tier 2 by
comparing groundwater monitoring data to commercial-based groundwater IPIMALs on
a well-by-well basis. Concentrations that exceed risk benchmarks established by
Ecology are contoured to show areas of impact. Commercial/industrial locations that
fall within the areas of impact are identified for further evaluation under Tier 3 of the
[PV Decision Tree

Tier 3 — Residential and commercialfindustrial locations identified in Tier 1 or Tier 2 for
review under Tier 3 are evaluated to determine if site-specific data collection (i.e., co-
located indoor air, ambient air, sub-slab soil gas, and groundwater) is warranted or if the
location should move directly to Tier 4. If the site does not proceed directly to Tier 4,
then Tier 3 samples are collected and evaluated, and a Tier 3 Report is developed
summarizing the data, risks, and the recommended course of action (i.e., the site is
recommended for Tier 4 if Ecology's cancer or noncancer health benchmarks are
exceeded. Otherwise, the site returns to Tier 1/Tier 2).

Tier 4 — Residential and commercial/industrial locations that move to Tier 4 have VI
mitigation systems installed in order to eliminate or mitigate VI from groundwater and/or
s0il,

Long-Term Monitoring — Longterm monitoring s performed ensure  that
depressurization systems are still functioning as designed. Long-term monitoring and
maintenance of the IPIMs are performed using annual inspections and a long-term
monitoring program including periodic pressure field checks and, in some cases, YOC
sampling.
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Table 2-1 —~ Exposure Parameters Used to Calculate IPIMALs

Restricted — IndustrialfCommiercial
Scenaric’ : Unrestricted — Residential Scenaric’
MonCarcinogen Carcinogen NonCarcinogen Carcinogen
Parameter Abbreviation| Units | valge | Source Value | Source Valug Source | Child Yalue | Source | AdultValue| Source
Alr inhalation intake rate BR mofhr 1.5 USEPA 1.5 USEPA 0417 Eg, 750-1 0.417 Eq. 750-1 0.833 Eq. 750-2
Exposure tme ET hriday 10 USEPRA 10 USEPA 24 Eg. T50-1 24 Eq. 750-1 24 Eg. 780-2
Exposure frequency EXF dayiyr 250 USEPA 250 USEPRA 365 Eg. 780-1 , 385 Eq, 7502 365 Eq. 750-2
Exposure duration ED yr 25 Eq. 7451 25 Eg. 745-2 8 Eg. 780-1 & USEPA 24 USEPA
Average body weight ABW kg 70 Eq. 7451 70 Eg. 745-2 18 Eq. 780+1 16 Eqg. 750-1 70 Eq. 750-2
Averaging time AT day 9128 Eg. 7451 27375 | Eg. 7452 2180 Eg. 750-1 27378 Eq. 780-2 27378 Eg. 780-2
Uniit conversion factor UCF ugimg | 1000 - 1600 USEPA v 1000 - 1000 - 1000 -
Target sk’ Risk unitless - - 1.00E-06!  S8RLG nia - 1.00E-08 SERLG ; 1.00E-08 SEBRLG
[Target hazard quotient® THG unitless | 0.1 SSRLE - - 2.1 SSRLG 0.1 — 2.1 -

USEPA = USEPA 19%1..Use of standards default exposurs factrs, Memo from P, Cirore o Risk Assessors, EPA Region 10, Seattie, WAL Aprilt 18, 1381,

Ea T45-1, B, 7482, Bq T8-1, and Eq. 7502 are Equativns snd Iipat Parsmetes delingd in MTOA,

WMTCA = Modet Toxics Control Act Claainup Regulation Chapier 173340 WaAT Amendaed Fehiruary 12,3001,

SERLG = Sie-Spaoiiic Rermodision Lavel Goal,

Cieait MHERA (PSC, 2007). Resideniial cancer-based IPIMALs were calculated fora child and adult tising the f g Bges
; AcURBR LB JadulfBW e dulBDY # {{ehidBR eriER VehidBW ehilg D VAT PUCEY Cancer Slope Factar

S Turget rekeand quolient of 0.1 and lrgetdisk of 1E-08 used for used for both scenanits in developing IPIMALS.
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Table 2-2 — Indoor Air and Groundwater IPIMALSs for Residential and Commercial Scenarios
Residential &r Commercial Alr Residential Groundwater’ Commercial Groundwater’ WMM_MMMM thhalation
PIMAL {ugim®) IPIMAL {ugim®) IPIAAL {ugil) IPIMAL fugil) Dose Slope Factor
COPC Cancer Noncancer Cancer _ Noncancer Cancer Noncancer Cancer Noncancer {mgfkg-day ,N«zﬁmﬁmﬁ;

1,1, 1richioroethans - 1.0B+02 - 4.3E+02 - 1,1E+03 - 4. 7E+03 6.368-01 * - #
1, 1-dichloroathang — 2,3E+01 - 9.7E+01 - 7.5E+02 - 3,2E+03 1.4E-01 : - ¢
1, 1-dichloroethviene - S.1E+00 - 3.8E+01 —- 5.3+ - 2.3E+02 5.7E-02 8 - ¢
1,2 4-trimethyibenzene - 2.7E-01 = 1.2E+00 - 1.3E+01 — 5.5E+01 17803 | — ¥
1,2-dichioroethane 7.8ED2 2.2E-D1 228401 9 .8E-01 1.0E+01 3.0E+01 3.0E+0% 1.3E+02 14803 1Y SiEp2 | °f
1,3, 5-rimethylbenzens - 2.7E-01 e 1.26+00 - 9.8E+00 - 4, 2E+(1 1703 ¢ - ¢
2-hexanone - 8.0E-0% - 34E+00 - BAE+02 - 2.6E+03 5,08-03 4 — ®
Benzeng 2.6E-01 1.4E+00 7.5E-01 5.8E+00 78E+00 4,1E+01 2 2E+0] 1.7E+02 8AE-03 1% 27Ege | °
Chiorpethane — 4.BE+02 - 1.9E+03 - 54E+03 - 2.3E+04 2.89E+00 |° - 2
Chioroform 8.8E-02 2.2E+00 2.56-01 9.5E+00 3.3E+00 8.5E+01 .6E+00 3BE+DZ 14802 %] siED2 ¢
Cis-1,2-dichlotoethylens - 1.5E+00 — 8.8E+00 - 7BE+01 - 3AE+02 10802 | ° - ®
Ethylbenzene - 4.BE+ - 1.0E+02 - 1.3E+03 - 54E+03 29801 ¥ - #
Naphthalene - 1.4E-01 - 5.8E-01 - 5.8E+01 — 2.5E+02 85E04 |7 -
Prisopropyltoluene - 1.8E+1 - 7.8E+01 - 7.5E+01 — 326402 1.4E-01 N - ¢
Propyibenzens - 1.8E+00 - 8.8E+00 - 27E+01 - 1.1E+02 10E02 |° o ¢
Ssc-butvipenzene - 1.58+00 - 5.BE+00 - 2.36+01 — 9.9E+01 10802 | ° -
Tetrachloroethyviene 34E-01 278+ 9.7E-01 1 2E+02 4.0E+00 33E+02 12E+01 146403 1.7E-01 lozeme 17
Toluens - 1.8E+01 - 7.BE+01 - 5.0E+02 — 2.1E+03 1801 s — g
Trans-1,2-dichiorosthylene = 32E+00 - 1.48+01 = 8.55+01 - 2.88+02 20E02 {* - ¢
Trichloroéthylene 2.0E-02 1,.8E+00 50502 8.8E+00 4,080 3,0E+01 9,0E-01 1L.3E+02 1.0E-07 |41 agEp | F
Vinvi Chloride 2.3E-01 4,BE+00 6.65-011 1.9E201 1.0E+00 2AE+D1 3,0E400 8.8E+01 29802 |71 3iEg2 1P

W@WS%é Irnticity valos was avaliable, Thersforean IPIAL could not e raltulated. .

Thiz (PMALS presented In fis table are based on'the Prelitinary Remedial Acion Levils (PRALS) presented o the HHERA (PRC, 2007) and 8¢ noviake into astount smaliipathway or rullicdnsiituent 1y soological recep viom

serl i grous , OF Blickgréund ¢ Sons of COPCs, o

The HHERA PRALs were devel he 1arget sisk gonls for individual COPCs:

Cancer Risk {CRY) =18-08
Hrard Quotent (HQY = 0.1
COPC - Corstituent of Poteniial Concarn
IPIMAL ~Inhatation Palbway inder Ao Lavet

! Coloutated Gsing the Maxh
"HESSTZ (Table &), 1947,
RIS st Quariery, 2008,
INCEA.

S i providd by Marcia Bailey.
PNTV - IPINAL Surrogate Toxoity Value,
? Eevall from M.Balley of USERAQOBHTINS,
® Errat fromh M. Satioy o USEPA DB/ 1802,

BIE for 1, +-DCE por IPI Tenh Memo 1.

N Value-on IRIS 05, HEAST 97, of NCEA.
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Table 2-3 ~ IDW Input Parameters

DW
Paramaoter

Parameters Used In
Interpotation of CEFs

Description

Power

4

As the powar increases, the grid node being interpatatad is Influenced more by
points located closer than points located further-away. The default value in many
software applications {e.g., Surfer} is 2, For this analysis, a power of 4 was
assumed which resulls i contours that are less smooth but are heavily influenced
by points located closer 1o the grid node being inferpolated. The power
parameler must be greaterthan 0 and less than 20,

Smoothing

Smoothing was not incorporated Into the contours. Nomially, IDW behaves as an
exact intarpolator. When calculating a grid node, the weights assigned 10 the
data points are fractions, and the sums of all the weights are equalto 1.0. When
a particular observation (s colncident with a grid node, the distance between that
observation and the grid node is 0.0, and that observalion is given a weight of 1.0,
while all othar observations are given weights of 0.0, Thus, the grid nade is
assignad the value of the coineident obsarvation. The smocthing parameter
huffers this behavior, if a non-zero smoothing parameter Is used, nopointis
glven an overwhelming weight {i.e., no point is given a weighting factor squalto
1.0} )

Radius 1

250" fest

The radius of the search ellipse in the X direction {east-west: paraliel to
groundwater flow). :

Radius 2

100° feet

The radius of the search ellipse in the Y direction {north-south: perpendicutario
groundwater fiow).

Search
Sactors

4

The search sllipse was divided Into 4 search sectors of equal size.

Anisotropy
Angle

5(:

The anisotropy angle is the ofisel of the search ellipse in the X dirdction. An
anisotropy-angle of 5° results inan orlentation of the X coordinate of the search
sllipsa parallel 16 the groundwater flow located hydraulically down gradient of the
Gaorgetown Facilily,

Cell 8pacing

2 feet

The cell spacing is the size of the node that will be assigned the interpolated
valus. Smaller cell spacing resulls in-a smoother interpolation because more
nodes are interpolated,
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Figure 2-1 — IPIM Decislion Tree
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Figure 2-2 — Approach for Developing GIVFs and Groundwater IPIMALs
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