Final Report

Focused Human Health Risk

Assessment Report
Honeywell 34th Street Facility

Phoenix, Arizona

Prepared for
Honeywell International Inc.

March 2011

@ cHzmHLL.
/' "
" Expires 6-30-2012

HONEYWELL SITE#: R37380
DOCUMENT FILE LOC: 4.11.01



Executive Summary

This Focused Human Health Risk Assessment (FHHRA) was prepared for the Honeywell
International Inc. (Honeywell) 34th Street Engines Product Center (Facility or Honeywell
facility) and the north-central portion of Phoenix Sky Harbor International Airport (PSHIA
or the Airport). The FHHRA provides an update to the Health Assessment, Honeywell 34t
Street Facility, Phoenix, Arizona (2005 Health Assessment; CH2M HILL, 2005a), consistent
with Honeywell responses (Honeywell, 2008) to the United States Environmental Protection
Agency’s (USEPA’s) June 6, 2008 comments on the 2005 Health Assessment (USEPA, 2008).

This FHHRA focuses on the potential risks to receptors associated with sources originating
from Honeywell which differ from potential risks associated with the Motorola 52ns Street
Superfund Site commingled regional CVOC plume. Risk and hazard estimates associated
with the regional commingled CVOC groundwater plume in the Offsite Exposure Area (i.e.,
area to the east, north, and west of the Facility) are included in this report as an appendix for
informational purposes and potential consideration during the OU2 Sitewide Remedial
Investigation/Feasibility Study (RI/FS).

The 2005 Health Assessment was presented as Appendix L in the Final Focused Remedial
Investigation Report, Honeywell 34" Street Facility, Phoenix, Arizona (Final FRI Report;

CH2M HILL, 2005b) pursuant to the September 19, 1999 Administrative Order on Consent
with the Arizona Department of Environmental Quality (ADEQ, 1999). In response to
USEPA’s June 6, 2008 comments (USEPA, 2008), Honeywell proposed to update the 2005
Health Assessment and incorporate FRI-related sampling conducted since the Final FRI
Report and the Focused Remedial Investigation Report Addendum, Honeywell 34th Street Facility,
Phoenix, Arizona (FRI Addendum) (CH2M HILL, 2008a), including sampling conducted in
support of the biologically-enhanced soil vapor extraction (BSVE) remedial alternative
selected and approved for the leaking underground storage tank (LUST) Area of Interest
(AQI) (LUST File #0393.02-.10, .15-.20, Facility ID #0-002227).1 In addition, and consistent
with discussions involving the City of Phoenix (COP), data used in risk assessments
conducted for the LUST program are also incorporated into this FHHRA. This resulted in
expanding the 2005 Health Assessment study area further south onto the PSHIA property to
address Facility-related petroleum hydrocarbon impacts.

Figure ES-1 presents the Facility in relation to the larger Motorola 52nd Street Superfund Site.
Figure ES-2 presents the FHHRA study area within Operable Unit Two (OU2) of the
Motorola 52nd Street Superfund Site.

1 Note: Ongoing data collection, evaluation, and risk management decisions related to the remediation of site-related
petroleum hydrocarbons are being reported in the semi-annual (formerly quarterly) remediation status reports for Honeywell's
LUST File Nos. 0393.02-.10, .15-.20, Facility ID No. 0 002227. This is consistent with agreements with ADEQ’s Underground
Storage Tank program, the Maricopa County Air Quality District, and the City of Phoenix Aviation Department.
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ES.1 Overview
Specific objectives for this FHHRA include:

e Identifying the relevant site characterization data and summarizing its usability for
assessing potential risks and hazards.

e DPresenting a site conceptual exposure model (SCEM) that describes potential chemical
sources, migration pathways, and human receptors.

e Identifying the Facility-related chemicals of potential concern (COPCs) to be
quantitatively evaluated in the FHHRA.

¢ Estimating potential exposure and characterizing potential risks to the human receptors
identified in the SCEM.

¢ Discussing the primary uncertainties associated with the risk estimates.

e Summarizing the overall FHHRA conclusions.

ES.1.1 Background

The Honeywell facility is located within OU2 of the Motorola 52nd Street Superfund Site at
111 South 34th Street in Phoenix, Arizona (Figure ES-1 and Figure ES-2) and has been in
operation since 1951. During that time, Honeywell and its predecessors have used a variety
of chemicals as part of the design, manufacturing, assembly, testing, and repair of aircraft
engines and ancillary equipment, including chlorinated solvents and jet fuel.

ES.2 Data Evaluation/Hazard ldentification

Multiple phases of Honeywell 34t Street site characterization investigations have produced
extensive information about the nature, extent, fate, and transport of site-related impacts. A
list of the historical Honeywell work plans, field sampling plans, quality assurance project
plans, sampling reports, and site characterization reports which were considered for use in
this FHHRA is provided in Appendix E. The purposes of this section are to (1) briefly
summarize the nature and extent of potential site-related impacts, (2) describe the process
for determining the data from these investigations that were used in the FHHRA, and

(3) describe the methods for distilling these data into a form appropriate for the risk
assessment. Included in this process is the identification of COPCs in each medium. COPCs
are defined as those chemicals with a potential to result in cancer risks or non-cancer
hazards above target levels for the identified receptors. The overarching goal of this data
evaluation was to select data of sufficient quality to represent site conditions and support
the calculations and conclusions presented in subsequent sections of this FHHRA.

ES.2.1 Site Characterization Summary

The primary potential site-related chemicals identified at the Facility include fuel-related
chemicals (i.e., benzene, ethylbenzene, toluene, and xylenes [BTEX] and methyl tert-butyl
ether [MTBE]) and chlorinated VOCs (e.g., TCE and associated daughter products, 1,1,1-

TCA and associated daughter products, and tetrachloroethene [PCE]) based primarily on
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historical use and detection in environmental media. 1,4-dioxane was included in the Final
FRI Report (CH2M HILL, 2005b) by request from USEPA and ADEQ.

Vadose zone impacts were characterized primarily through soil and soil-gas sampling at
various locations and depths. The impact of soil contamination in the vadose zone on
groundwater concentrations was evaluated using the model VLEACH. This modeling
predicted that concentrations of CVOCs in the vadose zone did not impact the groundwater
above the maximum contaminant levels (MCLs). Further, travel-time calculations suggested
that hundreds of years could be required for surface infiltration from rainfall to transport
contaminants from the vadose zone to the water table (CH2M HILL, 2005b).

Groundwater data evaluated as part of the Final FRI Report (CH2M HILL, 2005b) indicated
that concentrations of CVOCs detected beneath and downgradient of the Honeywell facility
in the SRG sub-unit, Basin Fill sub-unit, and bedrock were associated with releases of TCE
and 1,1,1-TCA from operations at the Facility as well as the regional CVOC groundwater
plume associated with the Motorola 52nd Street Superfund Site that originates upgradient of
the Facility. The dissolved-phase TCE-related plume that currently exists beneath and
downgradient of the Honeywell facility is a remnant of historical releases of TCE from
Honeywell’s operations (both degraded and non-degraded), commingled with the regional
CVOC groundwater plume. This commingled plume migrates in a westerly-northwesterly
direction to the OU2 groundwater extraction well field. As presented in the Final FRI Report
(CH2M HILL, 2005b), it is not possible to separate this commingled regional CVOC
groundwater plume into one plume attributable solely to Honeywell and one attributable to
other non-Honeywell sources.

ES.2.2 Data Selection

Data used in this FHHRA were collected over many years, for many purposes, and to meet
a variety of data quality objectives (DQOs). The data primarily served site-characterization
purposes such as delineating the nature and extent of contamination. While human-health
risk characterization was typically not the explicit purpose of data collection, the majority of
site data are suitable for this purpose. Discussion is provided in this document when
specific data limitations were identified, such as the elevated detection limits for certain soil-
gas grab samples (see Section ES.6).

e Soil Data: Soil data were used in this FHHRA to evaluate potential risks from contact
with soil (i.e., incidental ingestion, dermal contact, and inhalation).

e Groundwater Data: Groundwater data were used in this FHHRA to assess direct
exposure pathways (i.e., tap water ingestion and dermal contact) and indirect pathways
(inhalation of volatiles from indoor tap water use and vapor intrusion).

e Soil-gas Data: Soil-gas data were used to assess the soil-gas-to-indoor-air pathway.

ES.2.3 Identification of COPCs

Chemicals that were detected at least once in soil, groundwater, or soil-gas samples were
retained for further evaluation. A selection process consistent with USEPA Risk Assessment
Guidance for Superfund (RAGS; USEPA, 1989) was used to identify preliminary COPCs for
estimating potential cancer risks and non-cancer hazards. This process focuses the FHHRA
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calculations on the most relevant chemicals, media, exposure scenarios, and health effects.
The following steps were used to identify preliminary COPCs:

e Identification of detected chemicals

Elimination of essential nutrients

Comparison of sampling results to risk-based screening levels
Evaluation of availability toxicity factors

Evaluation of the potential to be site-related

Evaluation of volatility when considering the vapor intrusion pathway

ES.3 Exposure Assessment

The exposure assessment is used to estimate the type and magnitude of exposures to COPCs
that may result under current site conditions and from reasonably anticipated potential uses
of the land in the FHHRA study area. The exposure assessment identifies the populations
that might be exposed; the routes by which these individuals might become exposed; and
the magnitude, frequency, and duration of potential exposures. The exposure assessment
includes the following:

Finalization of the SCEM

Identification of exposure point concentrations
Development of exposure assumptions
Estimation of exposure for each COPC

Per USEPA RAGS, the first step in evaluating potential exposure at the Facility is to
characterize the physical setting as well as the potentially exposed receptors (USEPA, 1989).
Human receptors that could be potentially exposed to COPCs in soil, groundwater, or soil
gas include:

e Current and future commercial/industrial workers in the North, South, and PSHIA
Exposure Areas.

e Current and future construction workers in the North, South, and PSHIA Exposure
Areas.

e Current and future residents in the Offsite Exposure Area.

e Current and future visitors to the Honeywell facility (North and South Exposure Areas)
or the PSHIA (PSHIA Exposure Area).

The following exposure pathways were selected for quantification in this FHHRA:

e Soil - Commercial/Industrial Worker and Construction Worker Exposure (incidental
ingestion, dermal contact, and inhalation)

¢ Groundwater - Residential Exposure (incidental ingestion, dermal contact, and
inhalation)

¢ Indoor air - Commercial/Industrial Worker and Resident (inhalation)
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ES.4 Toxicity Assessment

The types of health effects that may result from exposure to each COPC, the quantitative
relationship between the amount of exposure, and the extent of potential effects must be
identified. These were evaluated using toxicity factors for both cancer and non-cancer
effects. These were derived from a hierarchy of sources specified by the USEPA. The toxicity
assessment contains two steps: hazard characterization and dose-response evaluation.
Hazard characterization identifies the types of toxic effects a chemical can exert.

ES.5 Risk Characterization

The objectives of the risk characterization are to (1) review the results from the exposure and
toxicity assessments, (2) quantitatively estimate the potential for cancer (i.e., risk) and non-
cancer (i.e., hazard) effects, and (3) assess and discuss the results. Results from the exposure
and toxicity assessments are integrated to provide quantitative estimates of potential health
risks or hazards. A summary of the risk characterization results are presented in Section
ES.7.

ES.6 Uncertainty Analysis

Various sources of uncertainty affect the overall estimates of potential excess lifetime cancer
risks (ELCRs) and non-cancer hazards as presented in this FHHRA. These sources are
generally associated with data evaluation, COPC selection, exposure assumptions, toxicity
values, and risk characterization. Many of these uncertainties are not site-specific, but are
inherent to the exposure and toxicity assessment methodologies and assumptions specified
in the USEPA’s RAGS framework. These general uncertainties are unlikely to affect the use
of the risk results presented in this FHHRA with respect to site management decision-
making. Therefore, the uncertainty analysis focuses on uncertainties unique to this FHHRA,
particularly those that may significantly influence the interpretation and use of the results.

ES.7 Risk Summary by Potential Receptor

ES.7.1 FHHRA Conclusions

Risks and hazards were estimated for current and reasonably anticipated future receptors
potentially exposed to soil, groundwater, and soil-gas COPCs. This FHHRA focused
primarily on potential exposures to current and future industrial receptors within the
Facility boundary (i.e., North and South Exposure Areas) and COPC sources originating at
the Facility (e.g., fuel releases, chlorinated solvents, and daughter products). Risks and
hazards were estimated for potential industrial receptors in the PSHIA Exposure Area
because the petroleum hydrocarbon plume in this area was determined to be related to
Facility activities and not generally commingled with COPCs from other sources

(CH2M HILL, 2004a-b; 2005b; and Honeywell, 2002b).

Exhibit ES-1 provides an overall summary of the risks and hazards for the North, South, and
PSHIA Exposure Areas. Risk and hazards that exceed their respective target criteria are
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shown as red dots (@ ); risks and hazards that are below their respective target criteria are

shown as green dots (
dots ().

EXHIBIT ES-1

Risk Summaries by Exposure Area

); risks that are within the target range are shown as yellow

Honeywell Facility
North Exposure Area

Honeywell Facility
South Exposure Area

Offsite PSHIA
Exposure Area

ELCR HI ELCR Hi ELCR HI
Potential Receptor (Cancer) | (Non-Cancer) | (Cancer) | (Non-Cancer) | (Cancer) | (Non-Cancer)
Soil
Industrial/Commercial NA NA
Worker
Construction Worker NA NA
Groundwater

Resident e e @ S S/ e

Soil Gas to Indoor Air

Industrial/Commercial e
Worker

Groundwater to Indoor Air

Industrial/Commercial
Worker 9

Notes:
ELCR = excess lifetime cancer risk; HI = hazard index; NA = not applicable

Conclusions of this FHHRA include the following:

viii

No further action is warranted for soil within the FHHRA study area boundary based on
ELCR and HI estimates for current and reasonably anticipated future industrial workers.
The maximum ELCR for the soil exposure scenario was 2E-06 (North Exposure Area;
Location ID: Sump 2-H), which is at the lower end of the target risk range and does not
warrant further action since (1) it only slightly exceeded the lower end of the NCP target
risk range (1E-06 to 1E-04), and (2) the risk driver was an anomalous detection of 1,4-
dichlorobenzene.

Screening level vapor intrusion ELCR estimates using soil-gas and groundwater data
exceeded target criteria. Therefore, the significance of the vapor intrusion pathway
cannot confidently be determined without further investigation. Honeywell and the
Agencies (Honeywell, 2010) have agreed to perform the next phase of a vapor intrusion
assessment that will be documented in a separate vapor intrusion technical
memorandum/work plan. The magnitude and spatial distribution of the screening level
vapor intrusion estimates presented in this FHHRA, including the uncertainties
associated with the SQLs, are being considered during the next phase of the vapor
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intrusion assessment. A more definitive determination of whether this pathway is
complete and significant will better inform decisions about the need for remedial or
mitigation responses to address vapor intrusion.

e Although the exposure pathways for groundwater used as tap water are incomplete, the
appropriateness of considering fuel COPCs (e.g., benzene and naphthalene) and CVOCs
in groundwater during the Facility Focused Feasibility Study (FFS) may need to be
addressed since (1) estimated risks and hazards exceeded NCP target levels for these
hypothetical groundwater (as tap water) exposure pathways, and (2) groundwater
beneath the FHHRA study area lies within the Water Service Area of the COP. It is
important to note that the petroleum hydrocarbon-related COPCs are currently being
addressed through ADEQ’s LUST program and in accordance with the ADEQ
approved-CAP.

A key data need for the forthcoming Facility FFS is the identification of COPCs. The
analysis presented in Section ES.2 identified preliminary COPCs, meaning COPCs that
required further evaluation in this FHHRA. The COPC list can be further refined based
on the risk characterization and uncertainty evaluation presented in Sections ES.5 and
ES.6. COPCs to be carried forward into the Facility FFS include those for which the
ELCR exceeded 1E-06 and/or the HI exceeded one (1) for a given matrix and scenario.
Naturally occurring metals and analytes that are otherwise unlikely to be related to site
releases (e.g., trihalomethanes) were excluded. Exhibit ES-2 summarizes COPCs to be
considered in the Facility FFS. In addition to the information contained in this FHHRA,
the Facility FFS will consider Applicable or Relevant and Appropriate Requirements
(ARARs) and other factors to determine whether any of these chemicals constitute
chemicals of concern (COCs) requiring evaluation of potential remedies in the Facility
FES.
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EXHIBIT ES-2
COPCs by Media and Scenario

Groundwater (Direct Exposure)

Soil Gas-to-Indoor Air

Groundwater-to-Indoor Air

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,4-Dioxane’

Benzene

Benzo(a)anthracene

Benzo(a)pyrene
Bis(2-ethylhexyl)phthalate )
Ethylbenzene

Methyl tert-butyl ether
Methylene chloride @
Naphthalene
Tetrachloroethene
Trichloroethene

Vinyl chloride

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,2-Dichloroethane
Benzene

Ethylbenzene
Naphthalene
Tetrachloroethene
Trichloroethene

Vinyl chloride

1,1-Dichloroethane
Benzene
Ethylbenzene
Naphthalene
Tetrachloroethene
Trichloroethene

Vinyl chloride

Notes:

@ While 1,4-Dioxane, Benzo(a)anthracene, Benzo(a)pyrene, Bis(2-ethylhexyl)phthalate, and
methylene chloride are listed as COPCs for groundwater the detection frequencies for the chemicals
are less than 5% (0.6% (Benzo(a)anthracene) to 4.2% (1,4-Dioxane). As Honeywell moves into the
Facility FFS, the COPC list will be further refined based on the most current groundwater data set.
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1.0 Introduction

This Focused Human Health Risk Assessment (FHHRA) was prepared for the Honeywell
International Inc. (Honeywell) 34th Street Engines Product Center (Facility or Honeywell
facility) and the north-central portion of Phoenix Sky Harbor International Airport (PSHIA
or the Airport). The FHHRA provides an update to the Health Assessment, Honeywell 34t
Street Facility, Phoenix, Arizona (2005 Health Assessment; CH2M HILL, 2005a), consistent
with Honeywell responses (Honeywell, 2008) to the United States Environmental Protection
Agency’s (USEPA’s) June 6, 2008 comments on the 2005 Health Assessment (USEPA, 2008).

The 2005 Health Assessment was presented as Appendix L in the Final Focused Remedial
Investigation Report, Honeywell 34" Street Facility, Phoenix, Arizona (Final FRI Report;

CH2M HILL, 2005b) pursuant to the September 19, 1999 Administrative Order on Consent
with the Arizona Department of Environmental Quality (ADEQ; 1999). In response to
USEPA’s June 6, 2008 comments (USEPA, 2008), Honeywell proposed to update the 2005
Health Assessment and incorporate FRI-related sampling conducted since the Final FRI
Report and the Focused Remedial Investigation Report Addendum Honeywell 34th Street Facility,
Phoenix, Arizona (FRI Addendum) (CH2M HILL, 2008a), including sampling conducted in
support of the biologically-enhanced soil vapor extraction (BSVE) remedial alternative
selected and approved for the leaking underground storage tank (LUST) Area of Interest
(AQI) (LUST File #0393.02-.10, .15-.20, Facility ID #0-002227).2 In addition, and consistent
with discussions involving the City of Phoenix (COP), data used in risk assessments
conducted for the LUST program are also incorporated into this FHHRA. This resulted in
expanding the 2005 Health Assessment study area further south onto the PSHIA property to
address Facility-related petroleum hydrocarbon impacts. Historical human health risk
assessments (HHRAs) conducted for the Honeywell facility are summarized in Section 1.2.7,
including the 2005 Health Assessment.

Figure 1-1 presents the Facility in relation to the larger Motorola 52nd Street Superfund Site.
Figure 1-2 presents the FHHRA study area within Operable Unit Two (OU2) of the
Motorola 52nd Street Superfund Site. The FHHRA study area is based primarily on the 2005
Health Assessment study area (CH2M HILL, 2005a-b) shown in Figure 1-3, which has its
origins from the areas at and around the Facility assessed during the Baseline Risk
Assessment, Motorola, Inc. 5214 Street Facility, Phoenix, Arizona prepared by the Arizona
Department of Health Services (ADHS, 1992). Figure 1-4 presents the four exposure areas
(Honeywell Facility North Exposure Area [North Exposure Area], Honeywell Facility South
Exposure Area [South Exposure Area], and Offsite PSHIA Exposure Area [PSHIA Exposure
Area], Offsite Exposure Area) within the FHHRA study area (refer to Section 3 for a detailed
discussion of these exposure areas).

2 Note: Ongoing data collection, evaluation, and risk management decisions related to the remediation of site-related
petroleum hydrocarbons are being reported in the semi-annual (formerly quarterly) remediation status reports for Honeywell’s
LUST File Nos. 0393.02-.10, .15-.20, Facility ID No. 0 002227. This is consistent with agreements with ADEQ’s Underground
Storage Tank program, the Maricopa County Air Quality District, and the City of Phoenix Aviation Department.
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1.1 Overview

Groundwater impacts that have resulted from historical Facility activities are commingled
with the Motorola 52nd Street Superfund Site regional chlorinated volatile organic
compound (CVOC) groundwater plume. Risks and hazards associated with the
commingled groundwater plume will be incorporated into the OU2 Sitewide Remedial
Investigation/ Feasibility Study (RI/FS). This FHHRA focuses on the potential risks to
receptors within the North Exposure Area, South Exposure Area, and PSHIA Exposure Area
that are associated with sources originating at the Honeywell facility. Risk and hazard
estimates associated with the commingled groundwater plume in the Offsite Exposure Area
are included in this report as an appendix for informational purposes and potential
consideration during the OU2 Sitewide RI/FS.

Specific objectives for this FHHRA include:

e Identifying the relevant site characterization data and summarizing its usability for
assessing potential risks and hazards.

e DPresenting a site conceptual exposure model (SCEM) that describes potential chemical
sources, migration pathways, and human receptors.

e Identifying the Facility-related chemicals of potential concern (COPCs) to be
quantitatively evaluated in the FHHRA.

e Estimating potential exposure and characterizing potential risks to the human receptors
identified in the SCEM.

e Discussing the primary uncertainties associated with the risk estimates.

e Summarizing the overall FHHRA conclusions.

1.2 Background

A general description of the Facility location, layout, and operational history; physical
setting; chemical use; potential site-related sources; historical and current remediation
activities; and historical HHRA documents are provided in this section. General site
characteristics, including a depiction of site- and offsite-related chemical impacts, are
summarized on the overall site conceptual site model (CSM) (see Figure 1-5). The nature
and extent of site-related impacts are summarized in Section 2 (Data Evaluation/Hazard
Identification).

1.2.1 Facility Location, Layout, and Operational History

The Honeywell facility is located within OU2 of the Motorola 52nd Street Superfund Site at
111 South 34t Street in Phoenix, Arizona (Figure 1-1 and Figure 1-2). The Facility occupies
approximately 118 acres in the northeast quarter of Section 11 and the northwest quarter of
Section 12, Township 1 North, Range 3 East.

Honeywell and its predecessors have used the Facility for the design, manufacturing,
assembly, testing, and repair of aircraft engines and ancillary equipment since 1951. The
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Facility includes five operational areas (Areas 1 though 5), as shown in Figure 1-6. The land
situated north of Air Lane (Areas 2, 3, and 5) is owned by Honeywell; the land south of Air
Lane (Areas 1 and 4) is leased by Honeywell from the COP under two separate 99-year
leases that expire in 2049 and 2053, respectively. These operational areas are roughly
defined by the activities that occur in that portion of the Facility and/or by the sequence in
which facilities were constructed or acquired. The following bullets summarize each
operational area.

Area 1 has housed, or is currently housing, administrative offices, manufacturing
facilities, plating operations, testing facilities, and storage areas. During the early 1950s,
the main chip, oil, and acid storage area for the Facility was located on a slab in an area
now covered by the western extension of Building 102. In approximately 1958, the area
around Buildings 108 and 140 became the primary oil and chemical storage area for
Area 1. This area, which is commonly called the “Area 1 Oil Yard,” was the primary
locus of trichloroethene (TCE) and 1,1,1-trichloroethane (1,1,1-TCA) handling, storage,
and recycling at the plant from 1958 until use of those chemicals at the Facility ceased in
the mid-1970s and mid-1990s, respectively. Key potential source areas for CVOCs as
identified in the Final FRI Report for Area 1 are the “Area 1 Oil Yard” (i.e., the area
around Buildings 108 and 140), Building 102, Building 105, and test cell Building 115.
Area 1 does not contain key potential source areas for the petroleum hydrocarbon-
related volatile organic compounds (VOCs).

Area 2 has historically consisted of chemical and fuel storage areas (e.g., Area 2 Fuel
Farm) and also housed the majority of the test cell areas. Key potential source areas for
CVOCs as identified in the Final FRI Report for Area 2 are the test cells identified as
large-altitude cooling chamber (LACC) units housed in Building 202 and the test cell
Buildings 203 and 204. Primary source areas for petroleum hydrocarbon-related VOCs
include the original Area 2 Fuel Farm, which was located in the southwest corner of the
current footprint of Building 230, the small tank farm north of Building 203, piping
adjacent to Building 211 and Building 223, and the current Area 2 Fuel Farm located in
the southeast corner of Area 2.

Area 3 contains administrative buildings as well as some manufacturing and assembly
facilities. Buildings 301 and 302 constitute the primary non-administrative buildings in
Area 3. Building 301 originally housed pneumatic valve manufacturing processes and
the offices for the valve engineering staff. The southwest corner of the original building
also served as a manufacturing area where experimental parts were produced, cleaned,
and assembled into working sub-systems. Currently, this building serves as an assembly
area for auxiliary power units and propulsion engines along with design, developmental
laboratories, and shipping functions. Building 302 was constructed in about 1979 and
historically housed engineering lab offices, materials engineering labs, and storage of
finished parts. The Final FRI Report did not identify any key potential source areas for
CVOCs, nor does Area 3 contain key potential source areas for the petroleum
hydrocarbon-related VOCs.

Area 4 has been primarily used for repair and overhaul activities on aircraft engines and
components, shipping and receiving, warehousing, maintenance, manufacturing, and
support activities. Honeywell leases Area 4 from the COP under a lease that expires in
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2053. Key potential source areas for CVOCs as identified in the Final FRI Report are
Buildings 404, 417, and 422. Area 4 does not contain key potential source areas for the
petroleum hydrocarbon-related VOCs.

e Area5 has historically been used for administrative buildings, with the exception of the
former motor pool service station located in the northeast portion of Area 5. Honeywell
operated the service station between 1964 and 2001. The Final FRI Report did not
identify any key potential source areas for CVOCs, nor does Area 5 contain key potential
source areas for the petroleum hydrocarbon-related VOCs.

Additional information related to the Facility history can be found in the Final FRI Report
and the FRI Addendum (CH2M HILL, 2005b and 2008a).

1.2.2 Physical Setting

The following subsections present the physical setting for the Honeywell facility and
FHHRA study area.

1.2.2.1 Geology/Hydrogeology

The Honeywell facility and the FHHRA study area are located in the West Salt River Valley
(WSRYV) Sub-basin, which consists of a heterogeneous mixture of valley-fill deposits (Reeter
and Remick, 1986). The sub-basin is bounded on the east by the Union Hills, Phoenix
Mountains, and Papago Buttes; on the south by South Mountain, the Sierra Estrella
Mountains, and Buckeye Hills; on the west by the White Tank Mountains; and on the north
by the Hieroglyphic Mountains. Water-bearing units occur within the valley-fill deposits
and can be divided based on lithologic characteristics.

1.2.2.2 Lithology

To visualize the interrelation of the hydrogeologic setting and contaminant distribution, an
east-west geologic cross section is presented in Figure 1-7. The material generally found in
the upper portion of the subsurface near the FHHRA study area is predominantly
composed of unconsolidated sand, gravel, and cobbles, with minor amounts of silt and
fine-grained sand. Locally, these coarse-grained sediments are referred to as the Salt River
Gravels (SRG) sub-unit (previously described by ADEQ as Sub-unit A) (CH2M HILL,
2005b).

A finer-grained section of sediment, referred to as the Basin Fill sub-unit (previously
described by ADEQ as Sub-unit B), is frequently found underlying the SRG sub-unit. At and
adjacent to the Honeywell facility, the Basin Fill sub-unit generally comprises an upper
portion of silts and silty sands, with some clayey silts and clay stringers, and an interbedded
coarser-grained lower portion. While there are some minor variabilities to that sequence
throughout the OU2 area and FHHRA study area, the Basin Fill sub-unit is composed of
finer-grained materials compared to the SRG sub-unit, as indicated by the difference in
hydraulic characteristics between the two sub-units.

Bedrock (previously described by ADEQ as Sub-unit C) underlies the Basin Fill sub-unit and
is comprised of both crystalline plutonic rocks and cemented Tertiary sedimentary rocks.
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1.2.2.3 Groundwater Occurrence and Flow/Hydrogeology

The water-bearing units in the WSRV and the FHHRA study area in descending order
include the upper alluvial unit (UAU), the middle fine-grained unit, and the lower
conglomerate unit (i.e., bedrock). The primary source of groundwater is the regional alluvial
aquifer, which is comprised of the previously described SRG and Basin Fill sub-units of the
UAU. Groundwater in the alluvial aquifer occurs under unconfined, or water table,
conditions and multiple aquifers do not exist. The materials comprising the alluvial aquifer
occur throughout the FHHRA area, with saturated thicknesses ranging from zero in areas
where bedrock is encountered at elevations above the water table, to approximately 200 feet
near the western boundary. The saturated thickness of the alluvial aquifer generally
increases from east to west due to the slope of the bedrock.

Depths to water within the UAU vary temporally and areally. In the vicinity of the FHHRA
study area, depths to groundwater range from about 50 feet below ground surface (bgs) to
100 feet bgs, with an average depth to water of approximately 70 feet bgs. Since early
January 2008, groundwater levels have generally shown an overall upward trend in the
FHHRA study area. Vertical gradients measured in well pairs on the eastern portion of the
Facility are minimal, indicating that groundwater flow beneath the Facility is generally
horizontal, with minimal vertical mixing. Confining and semi-confining layers within the
UAU do not exist.

Aquifer testing data indicate that the hydraulic conductivity of the SRG sub-unit is
significantly greater than the hydraulic conductivity of the Basin Fill sub-unit. In summary,
the hydraulic conductivity of the Basin Fill sub-unit averages 37 feet/day and varies over a
narrow range. The hydraulic conductivity of the SRG sub-unit is about 200 feet/day near
the Honeywell facility and about 450 feet/day near the OU2 groundwater extraction wells
which are located northwest of the Facility and in the northwest corner of the FHHRA study
area. The mean hydraulic conductivity of the bedrock across the entire OU2 area is 0.023
foot/day.

1.2.3 Chemical Use at the Facility

Operations at the Facility have included the use of a variety of chemicals in Areas 1 through
5. The design and manufacturing operations typically have consisted of metal fabrication,
machining, painting, and plating. The operations have included the use of a variety of
chemicals, including lubricating and cutting oils in the machining operations, various
solvents for degreasing, acids for etching, metal solutions for plating, and paints. The engine
assembly, testing, and repair operations also have included the use of various chemicals
such as lubricating oils, various types of jet fuel, solvents used for cleaning engine parts,
cleaning compounds for the maintenance of test facilities, and TCE and other compounds
used as refrigerants for cooling engine test facilities.

Based on available information, a variety of aviation fuels, lubricating oils, diesel fuels, and
gasoline have been stored in underground and aboveground storage tanks at the Facility.

ES020211165352PHX\FHHRA_HONEYWELL_34THST_FINAL_MARCH2011 1-5



FOCUSED HUMAN HEALTH RISK ASSESSMENT REPORT
1.0 INTRODUCTION HONEYWELL 34TH STREET FACILITY, PHOENIX, ARIZONA

1.2.4 Potential Site-Related Chemical Sources

The primary sources of potential site-related chemicals within the FHHRA study area
include:

e Historical CVOC solvent use in the manufacturing processes at the Honeywell facility,
as well as by other Motorola 52nd Street Superfund Site (Operable Unit 1 [OU1] and
OU2) Potentially Responsible Parties (PRPs).

o Jet fuel stored in underground storage tanks (USTs) at the Honeywell facility for jet
engine testing operations.

e Mercury historically used in manometers.

e There have been releases of TCE and 1,1,1-TCA to the environment for much of the
operational history of the Facility. The great majority of these releases have been to air,
though there have also been releases to surface or near-surface soils. The total
hypothetical estimated mass of TCE and 1,1,1-TCA released to soil for all sources that
could be quantified ranged from 18,000 to 31,000 pounds (most-probable to worst case)
(CH2M HILL, 2005b). Other releases may also have occurred over the operational
history but are not quantifiable. Estimates of mass released are highly uncertain because
little information is available and many simplifying assumptions were necessary.

Figure 1-8 provides a summary of the potential sources at the Facility that have been
investigated and shows the areas that have been reported as key potential sources for
CVOCs (CH2M HILL, 2005b; 2008a; 2008b) and petroleum hydrocarbon-related VOCs
(Honeywell, 2002b; and CH2M HILL, 2004a-b).

1.2.5 Historical Vadose Zone Remediation Activities

Historical vadose zone remediation performed at the Facility is summarized in this section;
additional details can found in the following documents:

e Final FRI Report (CH2M HILL, 2005b)

- Soil removal action resulting from TCE release in 1984. Additional details regarding
this removal action can also be found in the Draft Phase I Record Search Report of
Airport Facility (Currently Garrett Engine Division) of Allied Signal Aerospace Company,
Phoenix, Arizona in the WQARF East Washington Area, Attachment 10-1,
Trichloroethylene (TCE) Spill Report (Allied-Signal Aerospace Company, 1991)

- Building 140 soil vapor extraction (SVE) system

- Building 301 mercury remedial activities. Additional details regarding these
remedial activities can also be found in the Investigation Report - Honeywell 34t Street
Facility, Building 301 Mercury Investigation, Phoenix, Arizona (CH2M HILL, 2003)

¢ Quarterly Remediation Status Reports for LUST file numbers 0393.02-.10, .15-.20

o Initial Site Characterization Report LUST File No. 0393.14 — Anti Rust Oil Product Piping at
UST #108, Facility ID No. 0-002227, Honeywell 34t Street Facility, Phoenix, Arizona (Initial
Site Characterization Report; Honeywell, 2005)
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o Characterization and Remediation of the 2005 Building 103 Used Oil Spill Report, Honeywell
34t Street Facility, Phoenix, Arizona (CH2M HILL, 2008¢)

1.2.5.1 Soil Removal Action Resulting from TCE Release in 1984

This removal action was conducted to remediate a release of TCE that resulted from a
corroded gasket in piping on the top and north side of one of the LACCs located in Building
202. The TCE release was estimated at approximately 60 to 70 gallons. Additional
information can be found in the Final FRI Report (CH2M HILL, 2005b) and the Draft Phase I
Record Search Report of Airport Facility (Currently Garrett Engine Division) of Allied Signal
Aerospace Company, Phoenix, Arizona in the WQARF East Washington Area, Attachment 10-1,
Trichloroethylene (TCE) Spill Report (Allied-Signal Aerospace Company, 1991).

1.2.5.2 Building 140 SVE System

The objective of this system was to remediate chlorinated solvents detected in the vadose
zone near Building 140 during soil-gas investigations conducted in 1994 (Facility-wide
shallow soil-gas investigation) and 1997 (focused soil-gas investigation in the area near
Building 140) (CH2M HILL, 2005b). Based primarily on the 1997 results, Honeywell
voluntarily implemented a full-scale SVE system near Building 140. The system was
installed between April 6 and 25, 1998, began operating on April 27, 1998, and continued for
approximately 89 percent of the time between April 27, 1998, and November 29, 1999.

As described in the Final FRI Report (CH2M HILL, 2005b), the SVE system is estimated to
have removed approximately 2,600 pounds of CVOCs and an estimated 400,000 plus
pounds of petroleum hydrocarbons. The SVE system exceeded the minimum required
removal efficiency of 90 percent of CVOCs.

1.2.5.3 Building 301 Mercury Remedial Activities

While cleaning storm drains along the southern wall of Building 301 in March 2001,
Honeywell personnel discovered a small amount of elemental mercury in one of the 2-foot-
square by 2-foot-deep grated concrete storm-drain junction boxes.

Soil samples were collected to determine the vertical extent of mercury impacts, and soil
was excavated at locations and depths where concentrations exceeded the residential soil
remediation levels adopted on December 4, 1997 (1997 residential soil remediation levels
[SRLs]) and included in the Arizona Administrative Code (A.A.C.) Title 18, Chapter 7,
Article 2, Appendix A, Soil Remediation Levels (A.A.C., 1997). Soils with mercury
concentrations exceeding the 1997 residential SRLs were removed (CH2M HILL, 2005b).
Additional information can be found in the Investigation Report — Honeywell 34 Street
Facility, Building 301 Mercury Investigation, Phoenix, Arizona (CH2M HILL, 2003). The
Building 301 confirmation soil samples were not included in the 2005 Health Assessment
because the mercury concentrations did not exceed the Arizona SRLs. The SRL screening
step was not included in this FHHRA, so these samples were retained for comparison to the
current USEPA Regional Screening Levels (RSLs).

1.2.5.4 Free Product Removal

Honeywell initiated corrective actions in June 1999 to recover the free-phase hydrocarbons
(free product) discovered in monitoring wells ASE-19A and ASE-20A in April 1999; free
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product recovery was continuing as of the date this FHHRA was published. As of the date
of this report, Honeywell has recovered approximately 7,500 gallons of free product jet fuel
from its monitoring wells. Additional details about free product removal activities can be
found in the semi-annual (formerly quarterly) remediation status reports for LUST file
numbers 0393.02-.10, .15-.20.

1.2.5.5 Building 108 Cutting Oil Spill Remedial Activities

On June 15, 2005, Honeywell submitted the Initial Site Characterization Report (Honeywell,
2005) to ADEQ for a Mobilmet Sigma cutting oil spill that occurred on the south side of
Building 108. Honeywell performed initial sampling followed by excavation and
confirmation sampling. On August 4, 2005, ADEQ determined that the Corrective Action
Section’s investigative and remedial requirements had been satisfied and closed out LUST
File No. 0393.14 (ADEQ, 2005). Additional information can be found in the Initial Site
Characterization Report.

1.2.5.6 Building 103 Used QOil Spill Remedial Activities

On August 20, 2008, Honeywell submitted the Characterization and Remediation of the 2005
Building 103 Used Oil Spill Report, Honeywell 34" Street Facility, Phoenix, Arizona (CH2M HILL,
2008c¢) to document emergency response, subsurface soil sampling, and remediation
activities associated with a spill of used oil and water that occurred at the Facility on April
25, 2005. These activities were conducted in accordance with the Honeywell Building 103 Spill
Removal Work Plan and Field Sampling Plan, Honeywell 34t Street Facility, Phoenix, Arizona
(CH2M HILL, 2005c) submitted to ADEQ on January 5, 2006 and approved by ADEQ’s
Solid Waste Inspections & Compliance Unit on January 18, 2006 (ADEQ, 2006).

Initial emergency response actions included removal of soil between 0.5 and 1 foot bgs and
collection of soil samples at the base of the excavation to determine if the impacted soil was
removed from the area. Analytical results indicated that total petroleum hydrocarbon (TPH)
concentrations exceeded the 1997 residential SRLs and that additional soil removal and
confirmation sampling were required. Additional soil removal (average depth of excavation
of approximately 3 feet bgs) and confirmation sampling activities were performed between
January 31 and February 2, 2006. Analytical results indicated that TPH, polynuclear
aromatic hydrocarbons (PAHs), VOCs, polychlorinated biphenyls (PCBs), and total
Resource Conservation and Recovery Act (RCRA) metals (with the exception of arsenic)
were below the 1997 residential SRLs and the 2007 residential SRLs. Although arsenic
concentrations ranging from 10 milligrams per kilogram (mg/kg) to 14 mg/kg exceeded
both the 1997 and 2007 residential SRL of 10 mg/kg, arsenic concentrations were consistent
with background concentrations at the Honeywell facility near the spill location. Additional
information can be found in the Characterization and Remediation of the 2005 Building 103 Used
Oil Spill Report, Honeywell 34t Street Facility, Phoenix, Arizona (CH2M HILL, 2008c).

1.2.6 Ongoing Vadose Zone Remediation Activities

The following subsection describes the current vadose zone remedial activities that are
being performed at the Facility and PSHIA.
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1.2.6.1 BSVE System

As stated in Section 1.2.5.4, free product was detected at the Honeywell facility, and an
investigation was initiated under the ADEQ UST Corrective Action Section. Since that time,
Honeywell has investigated the extent of contamination, initiated corrective actions to
recover free product, received approval from ADEQ of the Corrective Action Plan (CAP),
and commenced operation of the ADEQ-approved BSVE remedial alternative.

BSVE is implemented by aerating the subsurface through injection and extraction of air from
wells screened within the unsaturated zone. The primary objective is to oxygenate the
subsurface, thereby stimulating biodegradation of the petroleum hydrocarbons.
Remediation also occurs as the result of volatilization and extraction of the more volatile
compounds. The extracted vapor is treated, as necessary, to meet air quality requirements
before being released to the atmosphere. The BSVE target treatment area (TTA), shown in
Figure 1-4, was developed based on the historical extent of light nonaqueous-phase liquids
(LNAPL) and other evidence of hydrocarbon contamination. The BSVE TTA is also the
approximate extent of the LUST AOL

Initial ramp-up of the BSVE system began on May 27, 2009 and the system became fully
operational in May 2010. Additional details regarding the BSVE system are presented in
Appendix A and included in the Operation and Maintenance Manual for the
Biologically-Enhanced Soil Vapor Extraction System, Honeywell 34" Street Facility, Revision 4,
Phoenix, Arizona, Facility ID No. 0-002227, LUST File No. 0393.02-.10, .15-.20 (CH2M HILL,
2010a).

Ongoing data collection, evaluation, and risk management decisions related to the
remediation of site-related petroleum hydrocarbons are being reported in the semi-annual
(formerly quarterly) remediation status reports for Honeywell’s LUST File Nos. 0393.02-.10,
.15-.20, Facility ID No. 0 002227. This is consistent with agreements with ADEQ’s UST
program, the Maricopa County Air Quality District, and the COP Aviation Department.

1.2.7 Previous Human Health Risk Assessments

The following subsections summarize the various HHRA documents that have been
prepared for the Facility, including those documents that are specific to communications
between Honeywell and the COP.

1.2.7.1 2004 Revised Corrective Action Plan — Comparison of COCs to Corrective Action
Standards

As part of the ADEQ-approved Revised Corrective Action Plan, Honeywell 34" Street Facility,
Phoenix, Arizona. ADEQ Facility No 0-002227, LUST File Nos. 0393.02 through 0393.10 (the
CAP; CH2M HILL, 2004a-b), data collected for the site characterization investigation
associated with the LUST AOI was compared to the corrective action standards. The
corrective action standards are based on risk assessment and regulatory requirements, as
outlined in Section 6 of the Arizona Department of Environmental Quality UST Program Release
Reporting & Corrective Action Guidance (ADEQ, 2002) and A.A.C. R18-12-263.01 and 18-12-
263.02. Based on the results of the site characterization efforts, benzene, toluene,
ethylbenzene, and xylenes (collectively referred to as BTEX), methyl tert-butyl ether
(MTBE), PAHs, and TPH were identified as the fuel-related chemicals of concern (COCs) for
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soil and groundwater. These COC detections were compared to the following Tier 1
corrective action standards (ADEQ, 2002):

e Surface and subsurface soil - The Tier 1 corrective action standards for surface and
subsurface soil are based on residential risk-based standards for soil exposures included
in Table 6.1.2a of the Arizona Department of Environmental Quality UST Program Release
Reporting & Corrective Action Guidance (ADEQ, 2002). The Tier 1 corrective action
standards for surface soil are based on the minimum of the residential SRLs and soil
leaching (i.e., groundwater protection level standards) (ADEQ, 2002).

¢ Groundwater - The Tier 1 Risk Based Corrective Action (RBCA) Standards are the same
for both the residential and non-residential exposure scenarios and are based on
drinking water standards and risk-based levels. Thus the minimum value of the primary
drinking water standards published by the USEPA Office of Drinking Water for
maximum contaminant levels (MCLs), the aquifer water quality standards (AWQS), and
the risk-based level published in Table 6.1.2.a of the Arizona Department of Environmental
Quality UST Program Release Reporting & Corrective Action Guidance (ADEQ, 2002) are the
Tier 1 RBCA standards for exposures to impacted groundwater. There are no Tier 1
corrective action standards for TPH in groundwater.

e Free-phase Hydrocarbons ~ADEQ has not adopted a quantitative corrective action
standard for the free-phase hydrocarbons. However, Arizona Revised Statute [A.R.S.]
49-1005 (H) stipulates that all corrective actions shall be consistent with 40 Code of
Federal Regulations (CFR) sections 280.60 through 280.67. Pertaining to free-product
removal, 40 CFR 280.64 stipulates that “owners and operators must remove free product
to the maximum extent practicable as determined by implementing agency” and “in a
manner that minimized the spread of contamination into previously uncontaminated
zones” (CFR, 2002; A.R.S., 2000). These provisions are consistent with the remedial
action objectives for the Honeywell facility LUST AOI but do not provide quantitative
corrective action standards.

Based on the available data and conclusions of the comparison of detected COCs to the
Tier 1 corrective action standards, the only COPCs identified as requiring further
evaluations or further actions were benzene, MTBE, and naphthalene in groundwater. The
Tier 1 corrective action standards were presented in Table 15 of the CAP (CH2MHILL,
2004a-b).

Because no Tier 1 corrective action standards existed for the vapor intrusion pathway at the
time of the CAP, this pathway was addressed under the Occupational Safety and Health
Administration (OSHA) regulations. Therefore the approach for addressing vapor intrusion
as presented in the CAP was as follows:

e Conclusions regarding the need to conduct active remediation to specifically address the
vapor intrusion exposure pathway will be evaluated after the remediation of the current
primary source (i.e., dissolved contamination in groundwater and the free-phase
hydrocarbon plume).

e The vapor intrusion pathway will be addressed as part of the site closure activities and
could include an evaluation of the magnitude and extent of COPCs in groundwater, soil
vapor, vapor intrusion modeling, risk assessment, and monitoring.
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¢ During implementation of the remedial action (i.e., BSVE), monitoring will be performed
to track potential intrusion of vapors into buildings or spreading of contamination as a
result of the remedial system.

Per the CAP, the vapor intrusion pathway will be addressed periodically during operation
and after source removal is complete. Therefore, no specific COPCs were identified for the
vapor intrusion pathway.

The residual levels of MTBE, naphthalene, and benzene remaining in groundwater will be
evaluated at the completion of the active remediation of groundwater and free-phase
hydrocarbons. The levels of remaining MTBE and naphthalene in groundwater will be
compared to standards that exist at that time.

1.2.7.2 2005 Health Assessment

The purpose of the 2005 Health Assessment (CH2M HILL, 2005a-b) was to evaluate the
potential for adverse health effects from potential exposure to site-related chemicals from
the Facility under current and reasonably anticipated land use. It was designed as a
supplement to the Baseline Risk Assessment, Motorola, Inc. 521 Street Facility, Phoenix, Arizona
(ADHS, 1992). As discussed in the introductory paragraphs of Section 1.0, the 2005 Health
Assessment study area boundary (Figure 1-3) was based on the areas at and around the
Facility considered in the Baseline Risk Assessment, Motorola, Inc. 52n Street Facility, Phoenix,
Arizona (ADHS, 1992). The conclusions of the 2005 Health Assessment (CH2M HILL, 2005a-
b) are summarized in the following paragraphs.

Offsite current and hypothetical future residential risks from exposure to site-related
chemicals in groundwater were within USEPA’s risk management range (1E-06 to 1E-04)
(USEPA, 1991a). TCE (SRG and Basin Fill sub-units) and vinyl chloride (bedrock) were the
primary risk drivers for the drinking water exposure pathway. Additionally, TCE was the
primary risk driver for the subsurface-to-indoor air exposure pathway. Vapor intrusion
risks were estimated using the screening level Johnson and Ettinger (J&E) model.

Eleven soil vapor locations in the LUST AOI had onsite indoor worker screening level vapor
intrusion risks above USEPA’s risk management range, with benzene as the primary risk
driver. Refined onsite indoor worker risks using site-specific inputs and the J&E model were
within the risk management range.

1.2.8 Additional City of Phoenix Risk-Related Evaluations

The following subsections present the risk-related evaluations that have been submitted to
the COP.

1.2.8.1 Preliminary Technical Memoranda (May 15 and 17, 2006) and the Draft Risk Assessment
Update (September 6, 2006)

At the request of the COP, the comparison with corrective action standards and discussion
of the vapor intrusion pathway contained in the CAP (CH2M HILL, 2004a-b) was
supplemented with two preliminary technical memoranda (TMs): the Preliminary Methane
Evaluation Technical Memorandum, Honeywell 34t Street Facility, Phoenix, Arizona

(CH2M HILL, 2006a) and Preliminary Human Health Risk Assessment Technical Memorandum,
Honeywell 34t Street Facility, Phoenix, Arizona (CH2M HILL, 2006b), which were submitted to
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the COP on May 15, 2006 and May 17, 2006, respectively. These preliminary TMs were then
combined into the Draft Risk Assessment Update, Honeywell 34" Street Facility, Phoenix, Arizona
(Draft Risk Assessment Update; CH2M HILL, 2006c) and submitted to the COP on
September 6, 2006. The Draft Risk Assessment Update concluded the following:

e The air injection pilot test did not appear to have substantially changed concentrations
of VOCs within the soil vapor monitoring points at the Honeywell facility and at PSHIA,
and did not appear to have resulted in concentrations of VOCs above action levels in
PSHIA subsurface utility vaults. The risks associated with potential exposures to soil
and soil vapor by onsite workers was within or below the USEPA’s risk management
range.

o The risks associated with potential exposure to groundwater, impacted by the LUST
AOI groundwater plume, by offsite residents was low.

e The risks associated with potential exposure to soil vapor, impacted by the petroleum
hydrocarbon-related plume, by offsite residents was low due to an incomplete exposure
pathway.

e VOC migration will be reduced or curtailed during full-scale BSVE operation because
vapor extraction will be conducted simultaneously with air injection.

1.2.8.2 Derivation of Proposed Air Action Levels for Underground Utility Vaults (July 14, 2006)

The technical memorandum Derivation of Proposed Air Action Levels for Underground Utility
Vaults, PSHIA North Airfield, Phoenix, Arizona Technical Memorandum (Derivation of Proposed
Air Action Levels TM; CH2M HILL, 2006d) was submitted to the COP on July 14, 2006. At
the request of the City, the purpose of this memorandum was to present risk-based vault air
action levels (VAALSs) to address potential worker exposure associated with underground
utility vaults located at the Airport and within the LUST AOI. The VAALSs were based on a
target cancer risk of 1E-05 or non-cancer hazard quotient (HQ) of one, USEPA
methodologies, and conservative exposure assumptions. This technical memorandum is
included in Appendix B and is also included in the Operation and Maintenance Manual for the
Biologically-Enhanced Soil Vapor Extraction System, Honeywell 34t Street Facility, Revision 4,
Phoenix, Arizona, Facility ID No. 0-002227, LUST File No. 0393.02-.10, .15-.20 (CH2M HILL,
2010a). An errata sheet has been included in Appendix B that provides a description of
additions or edits to the Derivation of Proposed Air Action Levels TM (CH2M HILL, 2006d)
that address the Agencies” (ADEQ and USEPA) comments (ADEQ, 2010). This VAAL TM is
provided for informational purposes only because protection of workers entering vaults is
covered under OSHA’s Confined Entry Guidelines 29 CFR, Part 1910.146 (OSHA, 1970).

1.2.8.3 Exposure Point Concentrations Calculation Methods Technical Memorandum (July 25,
2006)

The technical memorandum Exposure Point Concentrations Calculation Methods Technical
Memorandum for the Honeywell 34th Street Facility, Phoenix, Arizona (CH2M HILL, 2006e) was
submitted on July 25, 2006. This TM provides a description of the analytical data, additional
details on the derivation of exposure-point concentrations (EPCs), and a table of the draft
exposure parameters used for the Draft Risk Assessment Update, Honeywell 34t Street Facility,
Phoenix, Arizona (CH2M HILL, 2006c¢).
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1.2.8.4 Supplemental Risk Assessment for PSHIA Subsurface Utility Vaults Baseline Air
Sampling Results Technical Memorandum (August 31, 2007)

The technical memorandum Supplemental Risk Assessment for PSHIA Subsurface Utility Vaults
Baseline Air Sampling Results Technical Memorandum (CH2M HILL, 2007a) was submitted to
the COP on August 31, 2007. This TM presented an evaluation of the results of air samples
collected from within subsurface utility vaults located at PSHIA and within the LUST AOI
during sampling events conducted in January and June 2007. All VOC concentrations were
below the VAALs (except acrolein) and occupational exposure limits. A review of various
lines of evidence indicated acrolein detections were likely associated with PSHIA-related
activities (i.e., combustion of jet fuel).

1.2.8.5 Vapor Action Levels (March 22, 2010)

The technical memorandum Derivation of Vapor Action Levels Technical Memorandum,
Honeywell 34t Street Facility, Phoenix Arizona (Derivation of VALs TM; CH2M HILL, 2010b)
dated March 22, 2010 was prepared to evaluate the existing risk-based vapor action levels
(VALSs) for the LUST AOI monitoring program and to consider any modifications that
should be made to the VALs in anticipation of full operation of the BSVE system. Initially,
these VALs were developed in cooperation with the COP in 2005 (CH2M HILL and Hydro
Geo Chem, Inc., 2005) and 2006 (CH2M HILL, 2006c). The VALs were developed as a tool to
support efforts to monitor and mitigate potential worker exposure; the VALs are risk-based
soil-vapor concentrations that are intended to be protective of workers inhaling VOCs found
in soil vapor that could migrate from the subsurface to air within buildings or structures.
The Derivation of VALs TM is provided in Appendix C for information purposes as well as
the Operation and Maintenance Manual for the Biologically-Enhanced Soil Vapor Extraction
System, Honeywell 34" Street Facility, Revision 4, Phoenix, Arizona, Facility ID No. 0-002227,
LUST File No. 0393.02-.10, .15-.20 (CH2M HILL, 2010a).

As noted in the above sections, Honeywell has prepared various risk assessment-related
documents designed to address requirements and comments from ADEQ, USEPA, and the
COP. The risk-based concentrations applicable during the operation of the BSVE system
(i.e,, VAALs and VALs) are presented in Appendix B and Appendix C, respectively, as
agreed between Honeywell and USEPA and documented in Honeywell’s response
(Honeywell, 2010) to ADEQ and USEPA comments (ADEQ, 2010) on the Draft Focused
Human Health Risk Assessment, Honeywell 34t Street Facility, Phoenix Arizona (Draft FHHRA
Report) dated January 2009 (CH2M HILL, 2009a).

Historically, the COP expressed concern with the potential occurrence of methane at the
site. As agreed between Honeywell and USEPA and documented in Honeywell’s response
(Honeywell, 2010) to ADEQ and USEPA comments on the Draft FHHRA Report (ADEQ,
2010), the discussion of the issues and concerns associated with methane, as well as how
these concerns were handled, is presented in Appendix D.
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1.3 Guidance Documents

The FHHRA was conducted in accordance with USEPA Office of Solid Waste and
Emergency Response (OSWER) policy as defined by the Risk Assessment Guidance for
Superfund (RAGS) guidance documents, including the following:

e Part A: Human Health Evaluation Manual (RAGS Part A) (USEPA, 1989)

e DPart B: Development of Risk-based Preliminary Remediation Goals (RAGS Part B)
(USEPA, 1991b)

e Part E: Supplemental Guidance for Dermal Risk Assessment (RAGS Part E) (USEPA,
2004)

e Part F: Supplemental Guidance for Inhalation Risk Assessment (RAGS Part F)
(USEPA, 2009)

Other primary guidance and reference documents used during the FHHRA include:

e Soil Screening Guidance: User’s Guide (USEPA, 1996a) and Soil Screening Guidance:
Technical Background Document (USEPA, 1996b)

e Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites
(USEPA, 2002a)

e OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from
Groundwater and Soils (Subsurface Vapor Intrusion Guidance) (USEPA, 2002b)

e USEPA Risk-based Concentration Table: User’s Guide (USEPA, 2010a)
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2.0 Data Evaluation/Hazard Identification

Multiple phases of site characterization investigations at the Honeywell facility have
produced extensive information about the nature, extent, fate, and transport of site-related
impacts. A list of the historical Honeywell work plans, field sampling plans, quality
assurance project plans (QAPPs), sampling reports, and site characterization reports which
were considered for use in this FHHRA is provided in Appendix E. The purposes of this
section are to (1) briefly summarize the nature and extent of potential site-related impacts,
(2) describe the process for determining the data from these investigations that will be used
in the FHHRA, and (3) describe the methods for distilling these data into a form appropriate
for the risk assessment. Included in this process is the identification of COPCs in each
medium. COPCs are defined as those chemicals with a potential to result in cancer risks or
non-cancer hazards above target levels for the identified receptors. The overarching goal of
this data evaluation was to select data of sufficient quality to represent site conditions and
support the calculation and conclusions presented in subsequent sections of this FHHRA.

2.1 Site Characterization Summary

The primary site-related chemicals identified at the Facility include fuel-related chemicals
(i.e., BTEX and MTBE) and chlorinated VOCs (i.e., TCE and associated daughter products,
1,1,1-TCA and associated daughter products, and tetrachloroethene [PCE]) based primarily
on historical use and detection in environmental media. 1,4-dioxane was included in the
Final FRI Report by request from USEPA and ADEQ. A detailed discussion of the nature
and extent of chemical impacts in soil, soil gas, and groundwater can be found in Section 4
of the Final FRI Report (CH2M HILL, 2005b) and FRI Addendum (CH2M HILL, 2008a) and
will not be repeated herein. The magnitude and extent of petroleum hydrocarbon free
product is summarized in the UST Site Characterization Report, Honeywell International, Inc.
34th Street Facility, Phoenix, Arizona (Honeywell, 2002b), the Revised Corrective Action Plan,
Honeywell 34t Street Facility, Phoenix, Arizona. ADEQ Facility No 0-002227, LUST File Nos.
0393.02 through 0393.10 (CAP) (CH2M HILL, 2004a-b), and subsequent quarterly status
reports submitted to ADEQ between January 2006 and December 2010.

Vadose zone impacts were characterized primarily through soil and soil-gas sampling at
various locations and depths. The impact of soil contamination in the vadose zone on
groundwater concentrations was evaluated using the model VLEACH. Modeling performed
by ADEQ’s consultant Levine-Fricke Rincon, Inc. (LFR) predicted that the compounds
included in their evaluation will not affect groundwater above MCLs (LFR, 2004).

CH2M HILL also predicted no impact to the groundwater by CVOCs above the MCL
(CH2M HILL, 2005b). Further, travel-time calculations suggest that up to hundreds of years
could be required for surface infiltration from rainfall to transport contaminants from the
vadose zone to the water table. Additional details regarding this analysis can be found in
the Final FRI Report (CH2M HILL, 2005b). Based on these prior evaluations, the soil-to-
groundwater pathway was not addressed quantitatively in this FHHRA.
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Groundwater data evaluated as part of the Final FRI Report (CH2M HILL, 2005b) indicated
that concentrations of CVOCs detected beneath and downgradient of the Honeywell facility
in the SRG sub-unit, Basin Fill sub-unit, and bedrock were associated with releases of TCE
and 1,1,1-TCA from operations at the Facility and the regional CVOC groundwater plume.
The dissolved-phase TCE-related plume that currently exists beneath and downgradient of
the Honeywell facility is a remnant of historical releases of TCE from Honeywell’s
operations (both degraded and undegraded), commingled with a regional TCE plume that
originates upgradient of the Facility. This commingled plume migrates in a westerly-
northwesterly direction to the OU2 groundwater extraction well field. As discussed in the
Final FRI Report, it is not possible to separate this commingled regional CVOC groundwater
plume into one plume attributable solely to Honeywell and one attributable to other non-
Honeywell sources.

Historical data (as far back as 1992) indicate elevated concentrations of CVOCs associated
with key potential sources in Area 1 and Area 2 of the Honeywell facility. The presence of
the free-phase hydrocarbons in the LUST AOI has important implications for the fate and
transport of CVOCs in the vadose zone and groundwater. Free-phase hydrocarbons may:

e Serve as a CVOC trap (due to the CVOCs’ affinity for dissolving into free-phase
hydrocarbons), intercepting CVOCs infiltrating downward through the vadose zone
after release from the Honeywell facility.

¢ Release as well as remove CVOCs to and from groundwater due to partitioning effects.

e Serve as a source of carbon feeding the anaerobic degradation process, resulting in
biodegradation of the CVOCs.

These processes may explain the low levels of CVOCs in groundwater because fuels and
CVOCs were used concurrently at the Facility and there is a close correlation between TPH
and CVOC findings (CH2M HILL, 2005b).

The areal extent of the benzene plume associated with releases from the Honeywell facility
and in the area of the LUST AOI is stable and has generally not changed since quarterly UST
groundwater monitoring began in December 2005. In September 2010, benzene was the only
petroleum hydrocarbon-related VOC detected above its established aquifer water quality
standard or MCL in groundwater collected from Honeywell monitoring wells (CH2M HILL,
2010c).

Potential sources identified in Area 4 of the Honeywell facility were more difficult to discern
through groundwater data due to the higher concentrations emanating from the upgradient
sources, including Area 1 and Area 2.
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2.2 Data Selection

Not all data collected to date will be directly useful for the FHHRA. For example, some
samples were collected from locations or depths where human exposure is unlikely, and
some samples represent conditions that no longer exist. For instance, soil excavation may
render some analytical results irrelevant. Additionally, some data may not be usable for
evaluating a baseline (pre-remedy) condition. For example, soil-gas samples collected
within the BSVE TTA after system activation cannot be used to assess baseline conditions. It
is important to note that the data selection and reduction requirements for the overall site
characterization differ from those for the FHHRA. Many data excluded from the
quantitative FHHRA dataset are useful for site characterization and developing the CSM.

Historical soil, groundwater, and soil-gas samples considered in this FHHRA were
collected, analyzed, and validated according to the various work plans, field sampling
plans, and QAPPs in effect at the time. Appendix E provides a list of these various
documents. Data rejected during the data validation process were not used for site
characterization or risk assessment.

Data used in this FHHRA were collected over many years, for many purposes and to meet a
variety of data quality objectives (DQOs). The data primarily served site-characterization
purposes such as delineating the nature and extent of contamination. The QAPPs, work
plans and reports identified in Appendix E identify these purposes and DQOs and, when
applicable, limitations of the data for meeting these objectives. While human-health risk
characterization was typically not the explicit purpose of data collection, the majority of site
data are suitable for this purpose. Discussion is provided in this document when specific
data limitations were identified, such as the elevated detection limits for certain soil-gas
grab samples (see Section 6.0).

The following paragraphs describe the data selection process for site analytical data, as well
as for non-analytical data, that will help formulate the assumptions in the exposure and risk
assessment (see Section 3.0). Section 3.1 presents details on the Site Conceptual Exposure
Model (SCEM), which describes the selection of representative receptors and exposure
scenarios for the Honeywell facility. A basic understanding of the human receptors,
exposure scenarios, and the general types of data needed to support exposure and risk
calculations is necessary during site characterization and the data selection process (refer to
Exhibit 2-1 for a summary). The information presented in Exhibit 2-1 is needed for the data
selection process so that data can be identified for environmental media pertinent to this
human-health risk assessment and is therefore presented in this section. Further discussion
regarding the receptors and exposure scenarios identified in Exhibit 2-1 are discussed in
detail in Section 3.0.

The analytical data noted in Exhibit 2-1 were used as inputs to estimate exposure point
concentrations in the various environmental media. EPCs are intended to be representative
of the concentrations of chemicals in a given medium to which a receptor may be
chronically exposed. In addition, other types of data, inputs, and models were needed to
complete the exposure and risk calculations, including:

e Exposure and toxicity factors (Sections 3.0 and 4.0).
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e Data pertaining to the physical setting used to develop site-specific input parameters for
the fate and transport models (Section 1.2.2). For example, information regarding the
vadose zone thickness and characteristics were used to develop site-specific parameters
for use in USEPA’s (2004b) version of the Johnson and Ettinger (1991) model that was
used to develop vapor intrusion screening levels.

e Fate and transport factors or models such as volatilization factors, particulate emission
factors, and vapor intrusion models.

EXHIBIT 2-1
Receptors, Exposure Scenarios, and Data Needs

Exposure Scenarios Analytical Data

Current and future industrial
workers in the North, South,
and PSHIA Exposure Areas
Current and future industrial
workers and residents in the
Offsite Exposure Area

Current and future
construction workers
Groundwater data
(all depths)

Shallow (water table)
groundwater data

Soli-gas data

Exposure Pathways

X | Soil data

x
x

Soil direct exposure

Groundwater: Tap water use Q) X

x

Groundwater-to-indoor air Q) X

Soil gas-to-indoor air X ) X

Notes:

(1) Offsite Exposure Area risk estimates for these exposure pathways are provided in Appendix H because
they are associated with the regional Motorola 52" Street Superfund Site plume.
(2) There are insufficient soil-gas data in the Offsite Exposure Area to evaluate this pathway.

2.2.1 Analytical Data Sources and Selection Criteria

The primary purpose of the analytical data selection process is to identify quantitative
analytical results for use in calculating EPCs for locations and media of interest in the
FHHRA. Appendix E summarizes the major Honeywell facility field sampling plans, work
plans, QAPPs, investigations, and reports from which the majority of analytical data used in
the FHHRA were derived. The FHHRA dataset was derived from the Facility’s
Environmental Information Management System (EIMS) database (Locus Technologies).
This large database contains both applicable and inapplicable results for the FHHRA. Many
results were marked for exclusion based on data validation criteria specified in the QAPPs
in effect at the time the data were collected. The most common reasons for data rejection
involved failure to meet one or more of a QAPP’s laboratory quality control criteria—for
example, a laboratory control spike recovery out of the specified range. The exclusion codes
were accepted at face value, and results marked as “rejected” or “excluded” were not
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imported from the main EIMS database and are not present in the Appendix F tables.
Analytical results flagged as “estimated” (“]” flagged) were included.

The data selection process began with importing non-excluded EIMS data to a local
database. Results associated with normal (i.e., “parent”) samples and field duplicate
samples were initially retained, and those associated with other sample types (such as
laboratory quality control samples, equipment blanks, etc.) were excluded. Next, criteria
were applied to exclude non-applicable results for specific matrices and intended uses (e.g.,
groundwater data for evaluating vapor intrusion). For transparency, the excluded results
are maintained in the main data table but were coded showing that they were excluded as
well as the reason for the exclusion.

The data selection criteria used to derive the FHHRA analytical dataset are summarized in
Table 2-1. Each record is coded as to whether or not it was selected for the FHHRA dataset
and the rationale for inclusion or exclusion (see Table 2-1 for specific database fields and
codes). The rationale descriptions in the Appendix F FHHRA dataset correspond to those
presented in Table 2-1. The data marked as selected formed the basis of the summary
statistics and concentration terms used in the FHHRA.

The final FHHRA dataset is provided electronically in Appendix F, which includes close to
one million records of analytical data (e.g., VOCs, SVOCs, TPH, metals, and
pesticides/herbicides). Data for things such as major ions, redox conditions, and physical
properties (e.g., moisture content) were excluded from the FHHRA dataset because they are
not directly applicable to assessing exposures and risks.

The minimum criteria for retaining analytical data for the FHHRA are:

e The data must represent an environmental medium of interest, specifically, one to which
a receptor could be exposed directly (e.g., surface soil or groundwater) or indirectly
(e.g., soil gas via the vapor intrusion pathway). For example, free-phase product (i.e.,
nonaqueous-phase liquid [NAPL]) data are excluded because direct exposure is unlikely
given that the defined extent of NAPL is at or near the water table (more than 60 feet
bgs) and indirect exposure to NAPL via volatilization and subsequent inhalation is
addressed using soil-gas data.

e The data must represent locations and media where exposures could occur for the
receptors of interest. For example, hazardous waste characterization data from inside
tanks and drums are not appropriate for use. Other waste-characterization data such as
Toxicity Characteristic Leachate Procedure (TCLP) data were also excluded.

e Data should reflect conditions representative of the baseline conditions being evaluated
in the FHHRA. For example, analytical results for soils that were excavated are
excluded. To the extent possible, more recent analytical results would be favored over
older data, but this preference may be balanced based on other factors such as spatial
coverage.

o The results must be for a parameter of interest for evaluating human exposures and
risks. Metals and most organic chemicals are typically considered. General water or soil
properties such as pH, total dissolved solids, total organic carbon, etc. are excluded.
TPH results were also excluded because they cannot be used directly to assess risks.
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However, they were useful for identifying areas impacted by fuel releases. In such areas,
there is ample analytical data coverage for the individual petroleum hydrocarbons such
as benzene, naphthalene and certain PAHs to assess potential exposures and risks.

e The data must be of sufficient quality for use in quantitative risk assessment.
Validated laboratory analytical results are generally included. Field analyses, such as
photoionization detector (PID) results, are generally excluded.

e Tentatively identified compounds (TICs) reported by the laboratory were also excluded
based on data quality. TIC results are for non-standard analyte and are based on a
comparison of an instrument’s spectra with a library of possible matches. Such results
are not supported by the analytical method’s quality assurance/quality control
(QA/QC) procedures, including instrument calibration and QC sampling/analysis (e.g.,
laboratory control spikes). Thus, both the analyte’s identification and its quantification
are uncertain and such results are not suitable for risk-assessment purposes.

¢ Only sufficiently volatile chemicals are applicable for assessing the vapor intrusion
pathway. The USEPA’s criterion that a chemical’s Henry’s law coefficient must be
>1E 5 atm-m3/mol was applied for selecting analytes for assessing vapor intrusion.

¢ Both filtered and unfiltered metals results are commonly reported for the same sample.
In such cases, the unfiltered results were selected because it was assumed that the
hypothetical groundwater exposure medium would not be filtered to remove particles
less than 0.45 microns.

Four exposure areas were evaluated in the FHHRA: the Honeywell Facility North Exposure
Area, Honeywell Facility South Exposure Area, Offsite PSHIA Exposure Area, and Offsite
Exposure Area (see Section 3.2.1). These exposure areas were delineated based on factors
such as land ownership and control, actual or probable receptor populations, and the nature
and extent of site-related impacts. Sample locations that comprise the FHHRA dataset are
presented by media in Figures 2-1A, 2-1B, 2-1C, 2-2A, 2-2B, 2-2C, 2-3 and 2-4. Simple
descriptive summary statistics for soil and groundwater data are presented in Tables 2-2
and 2-3, respectively.

The types of available data and their use are further described below.

2.2.1.1 Soil Data

Analytical soil data considered in this FHHRA include historical data collected from 1984 to
July 2008. Soil analytical data were available for the North, South, and PSHIA Exposure
Areas; however, soil data were not available for the Offsite Exposure Area due to a lack of
Facility-related surficial releases or viable transport mechanisms. While non-intrusive
industrial workers are only likely to be exposed to the top few inches of soil, analytical soil
data to a depth of 15 feet bgs were used when assessing potential worker exposure to
account for the potential for impacted soil to be brought to the surface during future
construction activities. Fifteen feet bgs is a reasonable practical limit of excavation; therefore,
deeper soil data were excluded for the receptors and soil exposure pathways discussed in
Section 3.
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Soil data collected prior to October 16, 2008 were included in the FFHRA dataset. Later data
were not included because they may represent conditions affected by operation of the BSVE
system and not baseline (pre-remedy) conditions. Some soil data pre-date 2008 by ten or
more years and may be less representative of the 2008 baseline conditions. This is
particularly true for volatile chemicals which may decrease in concentration over time due
to volatilization. However, excluding earlier data would substantially reduce spatial
coverage, so no lower date limit was included for soil data.

2.2.1.2 Groundwater Data Used to Assess Direct Exposure Pathways

Analytical groundwater data evaluated for the FHHRA include sampling results from
March 2005 through September 2008. The most recent 3 years of groundwater data prior to
BSVE operation were selected to be reasonably representative of pre-BSVE baseline
conditions. There are sufficient high-quality groundwater data within the selected
timeframe such that excluding earlier data did not reduce spatial coverage.

Some monitoring wells (ASE-33A, ASE-67A, ASE-129A, ASE-130A, and PHXA-04) were not
sampled regularly during the date range used in the FHHRA. Reasons for the reduced
temporal coverage for these wells include:

e The well was consistently dry (ASE-33A).

e The well was placed in service for free-product recovery (i.e., ongoing free-product
skimming operation at ASE-67A).

e The well was installed in 2008, toward the end of the date range (ASE-129A and ASE-
130A).

e The well was not part of the approved Honeywell facility groundwater monitoring
network and is sampled by the COP (PHXA-04).

Groundwater data were aggregated both by exposure area (North, South, PSHIA, and
Offsite Exposure Areas) and hydrostratigraphic units (i.e., SRG sub-unit, Basin Fill sub-unit,
and bedrock). No depth criteria were applied to exclude data for groundwater direct
exposure scenarios because it was assumed that a hypothetical production well could be
screened anywhere in the aquifer.

2.2.1.3 Soil-Gas Data Used to Screen for Vapor Intrusion

Soil-gas VOC data from various depths in the unsaturated (vadose) zone were used to
evaluate potential soil gas-to-indoor air (i.e., vapor intrusion) exposures. Soil-gas samples
where the bottom of the sampling interval was deeper than 50 feet bgs were excluded from
the dataset. While the approximate average water table depth is closer to 70 feet bgs, soil-
gas samples were collected during periods of higher groundwater elevations. Fifty feet is a
reasonable cutoff that retains the majority of deep soil-gas samples with sampling intervals
above the water table.

Soil-gas data are from deeper locations, however these data were collected to support BSVE
design and optimization, but not to delineate the nature and extent of soil-gas
contamination.
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Soil gas-to-indoor air data were not aggregated (i.e., by exposure area); rather, each location
was assessed individually consistent with the need to evaluate potential vapor intrusion for
a current or future building with a fixed location. Each depth interval at co-located nested
probes was also evaluated separately because the screening levels used in the FHHRA are
depth-specific (see Section 5.2.3). The soil-gas risk results were aggregated much later in the
process for the purpose of presenting the results on risk maps (see Section 5.2.3).

Analytical results for samples collected from 1994 to 2008 were included for the soil gas-to-
indoor air pathway. Data collected closer to the BSVE system installation would provide
better characterization of the baseline condition than older data. However, similar to the
situation with soil, excluding data based on date greatly reduces spatial coverage, so no
lower limit was set on the date range. The uncertainties associated with using older soil-gas
data and aggregating depth-specific results are discussed in the uncertainty evaluation
(Section 6.0).

Leak testing was conducted during the 2002 soil gas investigation performed in accordance
with the Revised Work Plan, Potential Source Areas Investigation — Phase 11 Honeywell
International, Inc. 34t Street Facility, Phoenix Arizona (Honeywell, 2002a). Also, as part of
Honeywell’s standard operating procedures for soil-gas sample collection that are included
in the ADEQ-approved Master Field Sampling Plan (CH2M HILL, 2007) and in the Air
Injection Pilot Test Work Plan Honeywell 34t Street Facility and Phoenix Sky Harbor International
Airport North Airfield Phoenix, Arizona, ADEQ Facility No. 0-002227 LUST File Nos. 0393.02
through 0393.10 (CH2M HILL and HydroGeoChem, Inc. [HGC], 2005), leak check testing
was performed for sampling train equipment and fittings prior to the sample collection by
closing valves on the sampling manifold, isolating the vacuum gauge and vacuum pump,
and turning on the pump. Additionally, Honeywell evaluated 90 monitoring wells within
the BSVE TTA for well dilution effects, including 76 wells that were leak-tested using
helium tracer gas between June 2006 and November 2006. Evidence of some leakage was
identified in only 11 of the 90 monitoring wells. Overall, most of the leaks were small and
resulted in only minor impacts on the soil-gas data. The well dilution evaluation and helium
tracer gas leak testing is documented in the Evaluation of Well Dilution Effects, Honeywell 34t
Street Facility and Phoenix Sky Harbor International Airport, Phoenix, Arizona Technical
Memorandum (CH2M HILL, 2007c).

Although soil gas concentrations and the subsequent vapor intrusion risk estimates likely
account for volatilization from groundwater, groundwater-to-indoor air risks were
estimated (see Section 2.2.1.4 below) in order to help determine if the vapors were
originating in groundwater and/or the vadose zone.

2.2.1.4 Groundwater Data Used to Screen for Vapor Intrusion

Groundwater VOC data characterizing the upper portion of the saturated zone were used to
evaluate potential groundwater-to-indoor air (i.e., vapor intrusion) exposures. Only
conditions at the water table are pertinent when evaluating groundwater as a potential
subsurface vapor source, but such concentrations are challenging to measure given the
variability in water levels over time and the range of well-screen depths and length.

The approximate average depth to the water table is 70 feet bgs, but varies by tens of feet
over time.
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As a practical solution, wells where the top of screen interval was less than or equal to 100

feet bgs were considered to provide reasonable estimates of conditions at or near the water
table. This approach is preferable to selecting all wells in the SRG sub-unit because several
wells in this sub-unit have screen intervals that begin at more than 100 feet bgs.

The same date-range criteria used for the groundwater direct exposures dataset were used
for the groundwater-to-indoor air dataset, based on the same rationale. The groundwater-
to-indoor air data were not aggregated (i.e., by exposure area); rather, each well was
assessed individually consistent with the need to evaluate potential vapor intrusion for a
current or future building with a fixed location.

2.3 Data Usability and Reduction

Additional data reduction was performed as part of the data usability for risk assessment
process to resolve instances where multiple valid analytical results exist for a single analyte
from a single sample. This resulted when (1) analytical results exist for both a parent sample
and a field duplicate sample, (2) multiple analytical results exist due to serial dilutions,

(3) an analyte was measured by more than one analytical method, or (4) samples were
reanalyzed to address analytical quality issues.

Where multiple analytical results exist, data reduction was performed using the following
procedures:

e The higher of two detections from duplicate samples (as defined by the same location,
depth, and sample date) was used.

e The result from the lowest dilution within the instrument’s calibration range was used.

e The lower of the two sample quantitation limits (SQLs) was used for duplicates and
dilutions where all results were non-detect.

e The detected concentration was used for duplicates and dilutions where at least one
result was a detection.

For each analytical method used to generate the data used in this FHHRA, there is a
concentration below which the analytes cannot be reliably detected or quantified. For this
risk assessment, this concentration is called the sample quantitation limit, defined as the
laboratories’ reported method detection limit (MDL) corrected for sample dilution and other
sample-specific adjustments (USEPA, 1992).

When a result is reported as below the SQL, there is an uncertainty regarding whether the
analyte was absent or was present at some concentration between zero and the SQL. SQLs
vary between laboratories, over time, and even between samples. Most commonly, higher
SQLs exist when samples are diluted to account for high concentrations of an analyte. This
can result in higher SQLs for other analytes as well. Elevated SQLs due to dilutions
comprise only a small fraction of the dataset.

Analytes that were never detected (0 percent detection frequency) were excluded from the
FHHRA dataset. In such cases, when the lowest SQL in the dataset is greater than the
numerical criteria used to select potential chemicals of potential concern (i.e., risk-based
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screening levels [RBSLs]), the theoretical possibility exists that the analyte could be present
at the site but was prematurely excluded. This hypothetical condition would occur if the
analyte were present across the site at concentrations between the SQL and its numerical
criterion.

The SQLs were compared with residential RBSLs (e.g., USEPA RSLs) as a conservative
measure to assess the possibility that an analyte was prematurely excluded (see Table 2-4).
Table 2-4 shows some analytes that were not detected at the Facility in a given matrix and
had SQLs exceeding the lowest screening levels.

Two factors warrant consideration when reviewing Table 2-4:

e The analytes with SQLs above the conservative residential RSLs are not necessarily
target analytes for the Facility and are usually reported as part of a standard suite for an
analytical method. The simple fact that they were analyzed does not mean they require
further evaluation as potential site-related chemicals.

e Many of the analytes had a large number of samples without a single detection. This is
strongly suggestive that these analytes are absent or lack a widespread presence at the
Facility, as opposed to ubiquitous presence between the screening level and the SQL.

A small number of analytes with SQLs above residential RSLs is normal and expected,
especially given the size of the Honeywell facility dataset. These findings did not materially
affect the outcome of the FHHRA.

While Table 2-4 provides a sitewide perspective on SQLs for analytes never detected,
elevated SQLs in specific samples or sampling events can introduce uncertainties. This is
most notable in the case of soil-gas data analyzed in an onsite mobile laboratory, which
generally had higher SQLs than a fixed laboratory. The SQLs may be adequate for the
source-delineation goals of the investigation under which they were generated, but may
exceed conservative vapor-intrusion screening levels. This uncertainty is addressed further
in Section 6.0.

2.4 Exposure Fate-and-Transport Modeling

As discussed in the RAGS Part A guidance document (USEPA, 1989), modeling is needed to
estimate the transfer of chemicals between environmental media for cases in which
measured data are not available. One example is the estimation of outdoor air concentration
resulting from particulate emissions from soil. A simple model was used to simulate this
process. Models have also been used by USEPA (2010a) when developing the RSLs to
account for physiological processes such as the transdermal transfer of chemicals from
water into the body during bathing.

The following models have been integrated into the USEPA (2010a) RSLs used in this
FHHRA. Information and references for these models are provided in the RSL
documentation (Appendix G).

e Volatilization Factor from Tap Water to Air

e Volatilization and Particulate Emission Factors from Soil to Outdoor Air
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e Dermally Absorbed Dose per Event for Tap Water Exposures

In addition, the following site-specific models were used:
e Particulate Emission Factors from Soil to Outdoor Air for a construction worker scenario

e Volatilization Term from Groundwater to Soil Gas (i.e., temperature-adjusted Henry’s
Law)

e Soil Gas-to-Indoor Air Attenuation Factors

Estimates of VOC concentrations in indoor air from VOC concentrations in soil gas (<5 to

50 feet bgs) and groundwater were evaluated using USEPA’s (2004b) version of the J&E vapor
intrusion model. This model incorporates both advective and diffusive mechanisms for
estimating the transport of vapors volatilizing from subsurface soils or groundwater into
indoor air. Model input parameters include soil properties (e.g., porosity, moisture content,
and heterogeneity), building properties (e.g., dimensions, air exchange rate, pressure
difference), chemical properties (e.g., diffusivity, Henry’s Law constant), and exposure
assumptions (e.g., frequency, duration); additional details are provided in Appendix G.

2.5 COPC Identification

A selection process consistent with USEPA RAGS Part A (1989) was used to identify
preliminary COPCs for estimating potential cancer risks and non-cancer hazards. This
process focuses the FHHRA calculations on the most relevant chemicals, media, exposure
scenarios, and health effects. The following steps were used to identify preliminary COPCs:

¢ Identification of detected chemicals

¢ Elimination of essential nutrients

e Comparison of sampling results to RBSLs

e Evaluation of availability toxicity factors

e Evaluation of the potential to be site-related

2.5.1 Detected Chemicals and Elimination of Essential Nutrients

Chemicals that were detected at least once in soil, groundwater, or soil-gas samples were
retained for further evaluation. Tables 2-2 and 2-3 include basic sitewide summary statistics
for soil and groundwater, such as detection frequency and sample count. Essential nutrients
are those chemicals that are considered essential for human nutrition and not likely to be
toxic except at high doses. Daily recommended intakes are developed for essential nutrients
to estimate safe and adequate daily dietary intakes (National Academy of Sciences, 2004).
Calcium, magnesium, potassium, and sodium were eliminated as preliminary COPCs since
they are considered essential nutrients and generally recognized as having low toxicity.
Other essential nutrients, such as chromium, copper, iron, and zinc, were retained for
further evaluation because of the availability of USEPA (2010b) RSLs.

2.5.2 Comparison to Screening Levels and Availability of Toxicity Factors

Soil and groundwater analytes were retained for further evaluation as preliminary COPCs
if:
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e Toxicity data and RBSL s were available in the most current USEPA (2010b) RSL table;
and

e The maximum sitewide concentration for chemicals retained from the previous
screening steps (i.e., detection and essential nutrient screening) exceeded the lowest
applicable RBSL.

This risk-based screening step was not performed for soil gas or for the groundwater-to-indoor
air pathway because (1) all VOCs detected at least once were considered preliminary vapor
intrusion COPCs, and (2) the vapor intrusion scenario was assessed on a point-by-point basis
using the maximum detected concentration and reducing the number of chemicals would not
significantly improve computational efficiency. In contrast, soil and tap water EPCs were
calculated using statistics and USEPA’s ProUCL software; this risk-based screening step
reduced the number of necessary EPC calculations (see Section 3.3).

Some detected analytes lack suitable toxicity factors. In such cases, the potential hazards or
risks associated with the analyte cannot be estimated using the methods described in Section 4.
While this may introduce an unknown quantitative bias in the risk estimates, it is unlikely to
fundamentally alter the conclusions of the FHHRA or limit its usability for remedy-selection or
site-management decision making.

The results of the risk-based comparisons are shown in Tables 2-5 and 2-6.

2.5.3 Potential to be Site-Related

The final step in identifying preliminary COPCs involved determining if an analyte’s
presence in a particular medium was likely from a site-related source. This evaluation was
conservatively only applied to inorganics based on the availability of information on
background concentrations. Arsenic, hexavalent chromium, iron, and manganese were
eliminated from further consideration as COPCs because it was concluded in the Final FRI
Report (CH2M HILL, 2005b) that they are not considered to be constituents of Facility-
related releases, but are present due to widespread natural background conditions. For
example, the maximum detected concentration (29 mg/kg) of arsenic in soil at the Facility is
within the background ranges reported from two separate studies. The Evaluation of
Background Metals Concentrations in Arizona Soils (Earth Technology Corporation, 1991) and
Element Concentrations in Soils and Other Surficial Materials of the Conterminous United States
(Shacklette and Boerngen, 1984) indicate that arsenic background concentrations in Arizona
soils range from 3.1 to 24 mg/kg and from 1.4 to 97 mg/kg, respectively. However,
potential risks associated with these background metals are presented in Section 7.0 for
informational purposes and may provide insight to those making risk management
decisions.

2.5.4 Summary

Table 2-7 summarizes the results of the COPC selection process and presents the
preliminary COPCs. Potential exposure and subsequent cancer risks and non-cancer
hazards were estimated for these preliminary COPCs in subsequent sections of this
FHHRA. Based on the risk characterization (Section 5.0) and uncertainty evaluation
(Section 6.0), the list of initial COPCs was further refined to identify COPCs that may
require consideration in the Facility Focused Feasibility Study (FFS) (see Section 7.0).
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3.0 Exposure Assessment

The exposure assessment is used to estimate the type and magnitude of exposures to COPCs
that may result under current site conditions and from reasonably anticipated potential uses
of the land in the FHHRA study area. Per USEPA RAGS, the exposure assessment identifies
the populations that might be exposed; the routes by which these individuals might become
exposed; and the magnitude, frequency, and duration of potential exposures. The results of
the exposure assessment are combined with results from the toxicity assessment (Section 4)
to characterize potential risks (Section 5) (USEPA, 1989). Per USEPA RAGS, exposure
assessment is a three-step process involving characterization of the exposure setting,
identification of exposure pathways, and quantification of exposure (USEPA, 1989). The
exposure assessment includes the following:

¢ Finalization of the SCEM

e Identification of EPCs

e Development of exposure assumptions
e Estimation of exposure for each COPC

3.1 Characterization of Exposure Setting

Per USEPA RAGS, the first step in evaluating potential exposure at the Facility is to
characterize the physical setting as well as the potentially exposed receptors (USEPA, 1989).
This information will support the identification of exposure pathways and appropriate
input assumptions for quantifying exposure.

3.1.1 Physical Setting

The geology, lithology, groundwater occurrence/flow, and hydrogeology in the vicinity of
the Facility are summarized in Section 1.2.2 of this report, and detailed discussions are
provided in Section 3 of the Final FRI Report (CH2MHILL, 2005b). The CSM is presented in
Figure 1-5.

3.1.2 Potentially Exposed Receptors

Human receptors that could be potentially exposed to COPCs in soil, groundwater, or soil
gas include:

e Current and future commercial/industrial workers in the North, South, and PSHIA
Exposure Areas.

e Current and future construction workers in the North, South, and PSHIA Exposure
Areas.

e Current and future residents in the Offsite Exposure Area.

e Current and future visitors to the Honeywell facility (North and South Exposure Areas)
or the PSHIA (PSHIA Exposure Area).
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Currently, there may be sensitive subpopulations that work at the Facility (e.g., long-term
employees with chronic health issues). Exposures by these potential sensitive
subpopulations are incorporated into the exposure assumptions (Section 3.3). There are no
other sensitive subpopulations (e.g., school children, hospital patients, or day care children)
within the North, South, and PSHIA Exposure Areas. Potential exposures by sensitive
receptors in the Offsite Exposure Area are also incorporated into the exposure assumptions.

3.1.3 Land Use

The Facility is zoned for industrial use, and the surrounding areas are predominantly
municipal, industrial, and commercial with a few residential areas (Figure 3-1). Areas south
of the Facility include the PSHIA airport terminals, runways, administrative buildings,
commercial air companies, industrial facilities, and other businesses associated with the
PSHIA. To the west of the Facility are primarily commercial and industrial properties that
are currently used as construction support areas for the Airport expansion or as ancillary
private operations to the Airport. The property adjoining the Facility to the west was
previously occupied by a manufacturing operation conducted by ITT Cannon (an OU2 PRP)
and is currently owned by the COP. Property east of the Facility is zoned commercial and
industrial and is occupied by businesses that include machine shops, auto shops, and
support industries to the aerospace industry and to the PSHIA.

The overall future land use of the Facility and adjacent properties is likely to remain
predominantly industrial based on land use planning included in the COP General Plan
(adopted by the City Council Resolution on December 5, 2001 in accordance with action
taken at its final public hearing on November 7, 2001) (COP, 2002) and the PSHIA Master
Plan Update Technical Report dated September 1989 (Howard Needles Tammen &
Bergendoff, 1989). Future land use and zoning information based on the COP General Plan
and PSHIA Master Plan Update Technical Report are shown in Figure 3-2. Should
Honeywell, which leases a portion of the Facility from COP, reduce or eliminate operations
in the leased areas of the Facility, the COP is likely to use the area for PSHIA infrastructure
or for flight operations.

3.1.4 Groundwater Use

There are no groundwater wells currently used for drinking water or irrigation in the
FHHRA study area. The nearest production well currently used for turf irrigation is located
approximately 1.8 miles west. The Arizona Department of Water Resources (ADWR)
requires permits prior to the installation of groundwater wells, including in the residential
area west of the Facility. ADWR regulates the installation of groundwater supply wells
through the issuance of permits for drilling and by approving a formal determination of
adequate water supply (A.A.C., 2008a-b). ADWR will issue a negative determination (and
will not approve well installation permits) for applications that are made in areas where
groundwater has already been determined to be part of a previous applicant’s adequate
supply. The area surrounding the Facility was included in COP’s application for Assured
Water Supply #26-002030.0000 that was approved and issued by ADWR on December 31,
1997. As such, only the COP can approve installation of wells in this area (with approval
from ADWR) and only within the approved schedule contained in this permit.
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In summary, there are no current private groundwater wells and future private
groundwater drinking and production wells are not likely to be installed within the FHHRA
study area.

3.2 Identification of Exposure Pathways

The sources and receiving media, as well as fate and transport in release media, are
discussed in detail in Section 4 of the Final FRI Report (CH2MHILL, 2005b). The SCEM
incorporates the relationship between the exposure setting (i.e., COPC sources, transport
mechanisms, impacted media, and exposure routes) and potential receptors to identify
potentially complete human exposure pathways for the FHHRA study area. An exposure
pathway is the physical course that a COPC can take from the point of release to a receptor.
The exposure route is the means by which a receptor can come in contact with a COPC.
Each of the following components must be present for an exposure pathway to be complete:

e A source

¢ A mechanism of chemical release

¢ Animpacted environmental medium
e A route for chemical transport

e A receptor or exposed population

In the absence of any one of these components, an exposure pathway is considered
incomplete and, by definition, there is no risk or hazard. A summary of the final SCEM is
provided in Figure 3-3 and the details are provided in the following sections for the FHHRA
study area.

In addition, Exhibit 3-1 summarizes 1) the range of possible exposure pathways, 2) whether
each of the five components listed above exists for a given pathway and 3) whether the
pathway is complete or incomplete.
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EXHIBIT 3-1
Exposure Pathway Summary

Receptor
Release [Impacted| Transport Industrial | Construction
Exposure Area Source |Mechanism | Medium |Mechanism | Resident| Worker Worker Is the Pathway Complete for the Exposure Area?
Exposure Pathway: Inhalation of Volatiles and Particulates in Outdoor Air from Impacted Soil
Honeywell Facility North Exposure Area v v v v (@) v v Yes (for industrial and construction workers)
Honeywell Facility South Exposure Area v v v v (@) v v Yes (for industrial and construction workers)
Offsite PSHIA Exposure Area v v v v (@) v v Yes (for industrial and construction workers)
Offsite Exposure Area @) ¢} o] @) v v v No
Exposure Pathway: Ingestion of and Dermal Contact with Impacted Surface Soil
Honeywell Facility North Exposure Area v v v v @) v v Yes (for industrial and construction workers)
Honeywell Facility South Exposure Area v v v v @) v v Yes (for industrial and construction workers)
Offsite PSHIA Exposure Area v v v v @) v v Yes (for industrial and construction workers)
Offsite Exposure Area @] ¢} ¢} @] v v v Yes (for all potential receptors)
Exposure Pathway: Ingestion of and Dermal Contact with Impacted Subsurface Soil
Honeywell Facility North Exposure Area v v v v (@) (0] v Yes (for construction workers only)
Honeywell Facility South Exposure Area v v v v (@) (0] v Yes (for construction workers only)
Offsite PSHIA Exposure Area v v v v 0 e} v Yes (for construction workers only)
Offsite Exposure Area (@) (0] (0] (@) (@) (0] v Yes (for construction workers only)
Exposure Pathway: Ingestion of, Inhalation of, and Dermal Contact with Impacted Tap Water
Honeywell Facility North Exposure Area v v v v v @) ¢} Yes (for residential receptors only)
Honeywell Facility South Exposure Area v v v v v @) ¢} Yes (for residential receptors only)
Offsite PSHIA Exposure Area v v v v v @) ¢} Yes (for residential receptors only)
Offsite Exposure Area v v v v v @] ¢} Yes (for residential receptors only)
Exposure Pathway: Inhalation of Volatiles in Indoor Air from Impacted Soil Gas and Groundwater
Honeywell Facility North Exposure Area v v v v (@) v (0] Yes (for industrial workers only)
Honeywell Facility South Exposure Area v v v v (@) v (0] Yes (for industrial workers only)
Offsite PSHIA Exposure Area v v v v @) v o] Yes (for industrial workers only)
Offsite Exposure Area v v v v v v o] Yes (for industrial workers and residential receptors)

Notes:
v’ = Component Present

O = Component Insignificant or NOT Present
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3.2.1 Exposure Areas

Per USEPA guidance, an exposure area is defined as a geographical area within which a
receptor can be expected to move randomly and may be exposed to COPCs over time
(USEPA, 1996). The following four exposure areas within the FHHRA study area were also
introduced and described in Section 1 and are shown in Figure 1-4:

(1) Honeywell Facility North Exposure Area- the Honeywell-owned portion of the
Facility, which is north of Air Lane

(2) Honeywell Facility South Exposure Area- the Honeywell-leased portion of the Facility,
which is south of Air Lane

(3) Offsite PSHIA Exposure Area- the north-central portion of the Airport, including a
portion of Runway 8-26 located north of Taxiway C

(4) Offsite Exposure Area - the area within the FHHRA study area but outside the Facility
boundary and the Offsite PSHIA Exposure Area

This FHHRA focuses primarily on potential exposures to receptors within the Facility
boundary (i.e., North and South Exposure Areas) and COPC sources originating at the
Facility (e.g., fuel releases, chlorinated solvents and daughter products). It was concluded in
the Final FRI Report (CH2M HILL, 2005b) that the petroleum hydrocarbon plume
immediately south of the North and South Exposure Areas and on PSHIA property is
related to Facility activities and not generally commingled with COPCs from other sources.
Therefore, this FHHRA also focuses on the PSHIA Exposure Area.

As described in Section 1 and Section 2, site-related groundwater impacts from the Facility
are commingled with the Motorola 52nd Street Superfund Site regional CVOC groundwater
plume. Therefore, the potential risks and hazards associated with the commingled regional
CVOC groundwater plume are provided primarily for informational purposes and will be
incorporated into the overall OU2 RI/FS. As such, this FHHRA is focused on risks posed to
potential receptors within the North, South, and PSHIA Exposure Areas associated with
sources originating at the Honeywell facility. However, risk and hazard estimates associated
with groundwater impacts in the Offsite Exposure Area are provided for informational
purposes in Appendix H.

3.2.2 Exposure Pathways

For exposure to occur there must be a complete pathway by which chemicals move from the
impacted media and are either ingested, inhaled, or dermally absorbed by a receptor.
Potential exposure pathways within the FHHRA study area are summarized in Figure 3-3.
Exposure pathways considered in this FHHRA are described in the following sections.

3.2.2.1 Commercial/Industrial Worker Exposure Pathways

¢ Incidental ingestion, inhalation of ambient air volatiles/particulates, and dermal
contact with soil COPCs. These soil exposure pathways apply to potential current and
future exposure to COPCs in soil (0 to 15 feet bgs) in the North, South, and PSHIA
Exposure Areas. While industrial and commercial workers would only be exposed to
COPCs in the top few inches of surface soil, it was assumed that exposure could occur to
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COPCs in soils to a depth of 15 feet bgs to account for impacted soil potentially being
brought to the surface during future construction activities. Fifteen feet bgs is a
reasonable practical limit of excavation; therefore, exposure to COPCs in soil deeper
than 15 ft bgs was not evaluated. Exposure pathways for COPCs in soil within the
Offsite Exposure Area are incomplete due to a lack of Facility-related soil COPCs in
offsite soil.

¢ Inhalation of VOCs in indoor air via soil gas-to-indoor air vapor intrusion.
Preliminary (i.e., screening level) soil gas-to-indoor air exposures were estimated for this
potential current and future exposure pathway using exterior and limited subslab soil-
gas data. Consistent with USEPA and Interstate Technology and Regulatory Council
(ITRC) vapor intrusion guidance (USEPA, 2002b; ITRC, 2007), screening level risk and
hazard estimates are used to assess whether further evaluation (e.g., indoor air
sampling) is needed. Preliminary vapor intrusion risk estimates were provided to the
Agencies on October 22, 2010 (CH2M HILL, 2010d). Honeywell and the Agencies
(Honeywell, 2010) have agreed to perform the next phase of a vapor intrusion
assessment that will be documented in a separate vapor intrusion technical
memorandum/work plan. Preliminary vapor intrusion exposure estimates for the
North, South, and PSHIA Exposure Areas are provided in subsequent sections (see
Section 5), while estimates for the Offsite Exposure Area are provided in Appendix H.

¢ Inhalation of VOCs in indoor air via groundwater-to-indoor air vapor intrusion.
Preliminary (i.e., screening level) groundwater-to-indoor air exposures were estimated
for this potential current and future exposure pathway to assess groundwater as a
potential VOC source and assess whether further evaluation is needed. Results for this
pathway are discussed in relation to the soil gas-to-indoor air exposure pathway results
because vapors off-gassing from groundwater are captured in the soil-gas results (i.e.,
volatilization from both groundwater and soil VOC sources is characterized via soil-gas
sampling). As with the soil gas-to-indoor air pathway, preliminary groundwater-to-
indoor air risk estimates for the North, South, and PSHIA Exposure Areas are provided
in subsequent sections (see Section 5); preliminary groundwater-to-indoor air estimates
for the Offsite Exposure Area are provided in Appendix H.

3.2.2.2 Site Visitor Exposure Pathways

Potential current and future exposure pathways associated with Honeywell and PSHIA
visitors (i.e., non-employees) are conservatively bounded by the commercial/industrial
worker pathway and estimates. Potential exposures by site visitors were not estimated
quantitatively in this FHHRA because their frequency and duration of exposure are less
than those for full-time current and future workers; therefore, the worker risk estimates can
be used to conservatively represent potential risks to visitors.

3.2.2.3 Construction Worker Exposure Pathways

Construction worker exposure pathways evaluated in the FHHRA consist of incidental
ingestion, inhalation of ambient air particulates, and dermal contact of soil COPCs. These
soil exposure pathways involve potential current and future exposure to COPCs in soil (0 to
15 feet bgs) in the North, South, and PSHIA Exposure Areas. Exposure to COPCs in soil to
15 ft bgs was evaluated to account for exposure during future construction or maintenance
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activities. Construction worker exposure pathways for COPCs in soil within the Offsite
Exposure Area are incomplete due to a lack of Facility-related soil COPCs in offsite soil.

3.2.2.4 Residential Exposure Pathways

There are no current or reasonably anticipated residential receptors in the North, South, and
PSHIA Exposure Areas (Section 3.1.2); therefore the residential exposure pathways in those
exposure scenarios are incomplete. However, the following hypothetical residential
groundwater exposure pathways were evaluated quantitatively for informational purposes
or because groundwater beneath the FHHRA study area lies within the Water Service Area
of the COP and could hypothetically be supplied for residential use (A.R.S. 45-492):

e Ingestion, dermal contact, and inhalation of volatile COPCs during hypothetical
domestic use of groundwater (e.g., drinking, showering, and other household
activities). Although these exposure pathways are incomplete, they are evaluated
quantitatively in subsequent sections for the North, South, and PSHIA Exposure Areas
because of the groundwater beneficial use classification. These hypothetical
groundwater exposure pathways were also evaluated quantitatively for the Offsite
Exposure Area (see Appendix H).

¢ Inhalation of VOCs in indoor air via groundwater- and soil gas-to-indoor air vapor
intrusion. These residential exposure pathways are incomplete for the North, South, and
PSHIA Exposure Areas based on current and reasonably anticipated
industrial/commercial land use (Section 3.1.3). Some residences do exist within the
Offsite Exposure Area, which overlies the commingled regional CVOC groundwater
plume. Preliminary (i.e., screening level) vapor intrusion risk estimates are provided
(Appendix H) for the groundwater-to-indoor air and soil gas-to-indoor air vapor
intrusion in the Offsite Exposure Area. These results, provided for information only,
may be useful for the overall OU 2 RI/FS.

3.2.2.5 Leaching of COPCs from Soil to Groundwater

As shown in Figure 3-3, leaching of COPCs in soil to groundwater is considered a
potentially complete but insignificant pathway based on modeling results using VLEACH
(CH2M HILL, 2005b). Modeling predicted that vadose zone chemicals will not impact
groundwater to concentrations above MCLs; therefore, this transport pathway was not
evaluated quantitatively in this FHHRA.

3.2.3 Summary of Exposure Pathways to be Quantified in the FHHRA
The following exposure pathways were selected for quantification in this FHHRA:

e Soil - Commercial/Industrial Worker and Construction Worker Exposure (incidental
ingestion, dermal contact, and inhalation)

¢ Groundwater - Residential Exposure (incidental ingestion, dermal contact, and
inhalation)

¢ Indoor air - Commercial/Industrial Worker and Resident (inhalation)
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3.3 Quantification of Exposure

This step of the exposure assessment involves quantifying the magnitude, frequency, and
duration of exposure to the identified receptors (USEPA, 1989). Media-specific EPCs were
estimated based on the assumed receptors and exposure pathway. The EPCs were then used
to estimate chemical intake or exposure. This report does not explicitly present the
estimated intakes or exposures, but these estimates are incorporated into the subsequent
risk calculations through the application of an EPC/screening level ratio methodology (see
Section 4.0).

3.3.1 Exposure Point Concentrations (EPCs)

EPCs represent a conservative estimate of the average concentration that an exposed
individual may encounter over an exposure period. The methods for determining the EPC
vary depending on the media and exposure pathways being addressed. In some exposure
scenarios, the 95 percent upper confidence limit (UCL95) on the arithmetic average over the
exposure area was used as an estimate of the EPC. However, in other scenarios it was more
appropriate to assess potential risks on a sample location-by-sample location basis rather
than using a UCL. For example, it is more appropriate to use individual sampling locations
(or location clusters) than UCLs for the vapor intrusion exposure pathway since it is specific
to individual buildings rather than entire exposure areas. The rationale and methodology
for deriving EPCs for each exposure medium are described below.

e Commercial/Industrial Worker and Construction Worker Exposure to Soil: EPCs were
calculated for soil (0 to 15 feet bgs) for the North, South, and PSHIA Exposure Areas
using available data collected during the site characterization activities from 1984 to
2008. Soil data were grouped by exposure area to calculate EPCs for each preliminary
COPC, which were then used in the risk calculations. For the incidental ingestion and
dermal routes of exposure to soil, EPCs are represented by concentrations directly
measured in soil. For the inhalation route, modeling was performed to estimate
constituent concentrations in air from particulate and vapor emissions. A summary of
EPCs for soil is provided in Table 3-1.

¢ Residential Exposure to Groundwater: EPCs were calculated for groundwater using
groundwater samples collected from 2005 through 2008 in the SRG sub-unit, Basin Fill
sub-unit, and bedrock in the four exposure areas. Groundwater data are grouped by
exposure area and hydrostratigraphic unit to calculate UCL95 EPCs for each preliminary
COPC, which were then used in the risk estimates. For the incidental ingestion and
dermal routes of exposure to groundwater, EPCs are represented by concentrations
directly measured in groundwater. For the inhalation route, the Andelman model
(USEPA, 1991) was used to estimate constituent concentrations in air from vapor
emissions during showering and other household water use. A summary of EPCs for
groundwater is provided in Table 3-2.

e Exposure via Inhalation of VOCs in Indoor Air: It was assumed that a receptor’s
exposure would occur primarily at one location (i.e., at one building) for the vapor
intrusion exposure pathway. Therefore, soil-gas and groundwater data were evaluated
on a location-by-location basis. Wells that were installed specifically as multi-port wells
were considered “clusters” in this assessment and only the maximum cumulative risk
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for any depth in that cluster is presented. Location clusters used in this FHHRA are
presented in Table 3-3. Data from (1) soil-gas sampling results collected from 1994 to
2008, and (2) groundwater sampling results collected between 2005 and 2008 were used
to evaluate the vapor intrusion pathway. Soil gas-to-indoor air and groundwater-to-
indoor air EPCs are provided in Tables 3-4 and 3-5, respectively.

For the soil and groundwater scenarios, UCLs were developed using methods specified by
USEPA (2002a). ProUCL 4 (version 4.00.05), a statistical software package developed by
USEPA (2010c), was used to calculate the UCL95 values for soil and groundwater. The
UCL95 is calculated from the distribution type of the dataset (normal, lognormal, or
gamma) or by using a non-parametric technique. ProUCL 4 includes numerous statistical
methods to derive a UCL and provides a recommended method or methods for each
dataset. The recommended method used for each analyte is listed in Tables 3-1 and 3-2.
EPCs were established as the lesser of the maximum detected concentration and the UCL95
on the mean concentration. The recommended method was used unless the UCL95 was
higher than the maximum detected result. The maximum detected result was also used in
cases where ProUCL 4 determined that there were too few unique detected values or there
were fewer than five samples.

3.3.2 Estimation of Chemical Intakes and Exposures

The quantification of exposure requires numerous assumptions (e.g., exposure duration,
exposure frequency, ingestion rates). The upper-bound exposure assumptions used to
estimate reasonable maximum exposure (RME) conditions (i.e., the highest exposure that is
reasonably expected to occur at a site) for the soil and groundwater exposure scenarios are
listed in Table 3-6. The RME approach provides estimates covering the general population
as well as sensitive subpopulations. While central tendency exposure estimates can provide
useful perspective, only the RME estimates will form the basis of risk management decisions
under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA) process as defined in the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (40 CFR Section 300) and the RAGS documents. Therefore, central
tendency exposure estimates were not used in this FHHRA.

The RME exposure assumption for the industrial worker and residential scenarios were
based on USEPA default values that have been incorporated in the RSLs (USEPA, 2010a)
(see RSL documentation in Appendices G-1, G-2, and G-3). Default exposure assumptions
are not available for the construction worker scenario, so reasonable site-specific
assumptions were developed consistent with the exposure methodology presented in the
Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, 2002a).

The vapor intrusion risk estimates presented in Sections 5 and 7 were based on the
assumption that the VOCs detected in a specific soil-gas or groundwater sampling location
could migrate through soil beneath a building and be transported into the building.

For the groundwater-to-indoor air pathway, the depth used in the J&E model was based on
an assumed water table depth of 35 ft bgs, which is conservative because the average depth
to the water table was approximately 70 feet. Other exposure assumptions for the vapor
intrusion scenario are detailed in Appendix G-1 and Section 3.3.4.
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3.3.3 Exposure Equations for Soil and Groundwater (Tap Water Use)

Receptor and exposure-route specific (i.e., ingestion, dermal, inhalation) RSLs were used to
quantify exposures and risks for the residential and industrial exposures, with the exception
of vapor intrusion (see Section 3.3.4). This included specific equations for the following
exposure pathways:

¢ Incidental ingestion of soil

e Dermal contact with soil

e Inhalation of volatiles and particulates from soil

e Ingestion of groundwater (residential tap water)

e Inhalation of vapors during domestic use of groundwater

The RSL equations and supporting references are provided in USEPA’s RSL User’s Guide,
which has been reproduced and provided in Appendix G-2. According to the User’s Guide
(USEPA, 2010a):

The tap water calculations do not include the dermal exposure route. It was determined that
too many analytes were outside of the EPA Superfund Dermal Risk Assessment Guidance
(RAGS Part E)’s Effective Predictive Domain (EPD) to include a dermal permeability
constant (Kp).

Calculated dermal absorption exposures and risks for water are typically lower than those
associated with direct ingestion; therefore the lack of dermal exposure quantification
introduces limited uncertainties.

The equations for the construction worker soil exposures are the same as those for workers
presented in the USEPA RSL User’s Guide (USEPA, 2010a). A site-specific particulate
emission factor was derived consistent with USEPA’s Supplemental Guidance for Developing
Soil Screening Levels for Superfund Sites (USEPA, 2002a). A summary of the construction
worker calculations is provided in Appendix G-4.

3.3.4 Vapor Intrusion Exposure Pathway

Risk-based screening levels were calculated for soil gas and groundwater that are protective
of indoor industrial workers and residents who may be exposed to VOCs in indoor air.
Location-specific soil-gas and groundwater concentrations were compared to the calculated
RBSLs to assess whether indoor air exposures may result in risk or hazard estimates above
target risk levels. The RBSLs were calculated using the advanced version of the J&E model
(USEPA, 2004b) for subsurface vapor intrusion into buildings.

Default values were used for building parameters with the exception of the indoor/outdoor
air exchange rate for the industrial scenario, where a value of 1 exchange/ hour was applied
in lieu of the default 0.25 exchange/hour based on site-specific estimates tabulated in
Appendix L. The basic inhalation exposure assumptions (exposure duration, exposure
frequency, etc.) for both scenarios are summarized in Table 3-6. Details of the model inputs
are provided in Appendix G-5.

Site-specific subsurface characteristic assumptions were incorporated as follows:
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e Soil types were selected for specific depths to generally reflect the stratigraphy observed
beneath the Facility; specifically, loamy sand lithology to 5 feet bgs and sand to 15, 30, or
60 feet bgs (site-specific assumption based on default range of soil types from Table 11 in
USEPA, 2004b).

e The depth to groundwater was assumed to be 35 feet bgs, which is conservative because
the average depth is approximately 70 feet bgs. Use of the shallower depth accounts for
periodic rises in the water table.

o Three sets of soil-gas screening levels (5 feet, 15 feet and 30 feet) were calculated to
account for the range of soil-gas probe depths at the Facility. Site samples were grouped
by depth for comparison to the applicable set of soil-gas screening levels; site samples
were conservatively assigned to one of three groups, with assignments based on the
distance to the top of the probe interval. For example, a probe at 6 feet bgs was
associated with the 5-foot screening level and a probe at 17 feet bgs was associated with
the 15-foot screening level. Comparing soil-gas concentrations with RBSL for shallower
depths is conservative because shallower RBSLs are lower values than deeper RBSLs
due to less attenuation between soil gas and indoor air.

e Average soil temperature was assumed to be 22 degrees Celsius (°C).

e Air exchange rate was assumed to be 1 air change per hour (ACH) for industrial worker
scenarios (DTSC, 2005) and 0.25 ACH for residential scenarios (default from USEPA,
2004b).

¢ Building dimensions were assumed to be 10 meters (m) x 10 m x 2.44 m (industrial
worker exposure scenario [2.44 m mixing height based on the default value for a slab-
on-grade residence]) and 10 m x 10 m x 3.66 m (residential exposure scenario [2.44 m
mixing height based on the default value for a residence with a basement]) (from
USEPA, 2004b).

e Foundations were assumed to be slab-on-grade (industrial worker exposure scenario)
and basement (residential exposure scenario). The effects on the risk estimates of
assuming a future industrial building with a basement is considered in the uncertainty
evaluation (Section 6).

e Average vapor flow rate into buildings (Qsoi1) was assumed to be 5 liters/minute (from
USEPA, 2004b).

There is considerable uncertainty associated with the RBSLs derived from the J&E model
used in this FHHRA. The J&E model is considered a screening model (both the “screening
level” and “advanced” versions) with the intent that actual indoor air concentrations should
not be higher than the modeled concentrations. However, as of March 2011, this model has
been subject to only limited validation by USEPA. Consequently, the correlation between
model predictions and actual conditions is not clearly understood. Specific uncertainties
related to the J&E model are discussed in Section 6.
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4.0 Toxicity Assessment

The types of health effects that may result from exposure to each COPC, as well as the
quantitative relationship between the amount of exposure and the extent of potential effects,
must be identified. Per USEPA (1989), the toxicity assessment step includes the
identification of appropriate exposure periods (e.g., chronic) and carcinogenic and non-
carcinogenic toxicity factors. The objectives of the toxicity assessment are to weigh available
toxicological evidence regarding the potential for COPCs to cause adverse effects in exposed
individuals and to provide, where possible, a quantitative estimate of the relationship
between the extent of exposure to a COPC and the increased likelihood and/ or severity of
adverse effects (i.e., toxicity factors). The toxicity assessment contains two steps: hazard
characterization and dose-response evaluation, which are discussed in the following two
subsections. The toxicity-assessment framework described below is adopted by the State of
Arizona (ADHS, 1999) and is applied across the USEPA regions, including Region IX.

4.1 Hazard Characterization

Hazard characterization identifies the types of toxic effects a chemical can exert. For the
human health toxicity assessment, toxicity effects are divided into two broad categories:
non-carcinogenic effects and carcinogenic effects. Carcinogens are those chemicals known or
reasonably suspected to cause cancer following exposure; non-carcinogenic effects cover a
wide variety of systemic effects, such as liver toxicity or developmental effects. Some
chemicals (e.g., PCE) elicit both carcinogenic and non-carcinogenic responses.

Information considered in assessing carcinogenicity includes human studies of the
association between cancer incidence and exposure, as well as long-term animal studies
under controlled laboratory conditions. Other supporting evidence considered includes
short-term tests for genotoxicity, metabolic and pharmacokinetics properties, toxicological
effects other than cancer, structure-activity relationships, and physical and chemical
properties of the COPC. For non-cancer effects, toxicity values are based on the critical
toxic endpoint (i.e., the most sensitive adverse effect in the available studies).

4.2 Dose-response Evaluation

The magnitude of chemical toxicity depends on the dose to a receptor. Dose refers to
exposure to a chemical concentration over a specified period. Human exposures are
generally classified as acute (24 hours or less), short-term (24 hours to 30 days), subchronic
(about 2 weeks to 7 years), or chronic (7 years to a lifetime). This FHHRA specifically
addresses chronic exposure durations. One exception is that while the exposure duration for
the construction worker scenario is only 1 year (subchronic), the scenario is assessed using
chronic toxicity values due to the lack of available subchronic toxicity factors for most
COPCs. Use of chronic rather than subchronic toxicity factors for the construction worker
results in overestimating risks or hazards since chronic toxicity values are generally more
conservative than subchronic toxicity values.
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A dose-response curve describes the relationship between the degree of exposure (the dose)
and the incidence of the adverse effects (the response) in the exposed population. USEPA
uses this dose-response information to establish toxicity values.

4.3 Toxicity Values

Reference doses (RfDs) and inhalation reference concentrations (RfCs) were used to evaluate
potential adverse non-cancer health effects (i.e., hazards). Cancer slope factors

and inhalation unit risk (IUR) factors were used to evaluate potential cancer risks.

A hierarchy of sources for toxicity values is presented in Human Health Toxicity Values in
Superfund Risk Assessments (USEPA, 2003) (in order of preference):

e Tier 1: USEPA Online Integrated Risk Information System (IRIS). IRIS is an online
database that contains USEPA-approved RfDs, RfCs, IURs, and slope factors. It also
contains health risk and USEPA regulatory information. The IRIS database is available
online (USEPA, 2011) through the USEPA National Center for Environmental
Assessment in Cincinnati, Ohio. RfDs, RfCs, IURs, and slope factors have undergone
extensive review and are recognized as Agency-wide consensus information.

e Tier 2: USEPA Online Provisional Peer-Reviewed Toxicity Values (PPRTVs). The
PPRTVs are developed by USEPA’s Office of Research and Development/National
Center for Environmental Assessment/Superfund Health Risk Assessment Technical
Support Center and are contained in an online database. The PPRTVs are developed on
a chemical-specific basis when requested by the USEPA’s Superfund Program.
According to USEPA (http:/ /hhpprtv.ornl.gov/), all PPRTVs are reviewed by an
internal panel of USEPA scientists and externally by independent scientific experts.

e Tier 3: Other Peer-Reviewed Toxicity Values. Tier 3 includes additional USEPA and
non-USEPA sources of toxicity information. The USEPA recommends giving preference
to those Tier 3 values that have a clear and transparent basis, are publicly available, have
undergone peer review, have multiple endpoints addressed in the study, are relatively
recent, etc. Examples of Tier 3 sources include the following;:

— The Agency for Toxic Substances and Disease Registry (ATSDR) minimal risk levels.

— California Environmental Protection Agency (Cal/EPA) Cancer Potency List and
Chronic Reference Exposure Levels (Cal/EPA, 2005);

— Office of Environmental Health Hazard Assessment (OEHHA)
(www.oehha.ca.gov/risk/ChemicalDB/index.asp).

— USEPA’s Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997).
HEAST is a compilation of toxicity values published in various health effects
documents issued by USEPA. HEAST provides a listing of provisional RfDs and
slope factors that have undergone agency review but have not achieved
Agency-wide consensus.

Toxicity values listed in the USEPA (2010b) RSL table were used, either through use of the
RSLs or in calculation of the risk screening levels for the construction worker and vapor
intrusion scenarios.
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4.3.1 Reference Doses and Reference Concentrations for Non-cancer Effects

The RfD is a toxicity value describing the dose-response relationship for non-cancer effects. For
non-carcinogenic effects, the body’s protective mechanisms must be overcome before an
adverse effect is manifested. If exposure is high enough and these protective mechanisms
(or thresholds) are exceeded, adverse health effects could occur. USEPA’s goal is to identify
the upper bound of this tolerance range in the development of non-cancer toxicity values.
The toxic threshold value is used with uncertainty factors to derive an RfD, which is defined by
USEPA (1989) as follows:

In general, the RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude) of a daily exposure to the human population (including sensitive
subgroups) that is likely to be without an appreciable risk of deleterious effects during
a lifetime. The RfD is generally expressed in units of mg/kg-day.

Non-cancer inhalation toxicity is assessed by using inhalation RfCs. The RfC has units of
milligrams per cubic meter (mg/m?3) on IRIS. As defined in USEPA (2009) RAGS Part F, the
RfC is “an estimate (with uncertainty spanning perhaps an order of magnitude) of a continuous
inhalation exposure to the human population (including sensitive subgroups) that is likely to be
without appreciable risk of deleterious effects during a lifetime.” The RfDs and RfCs used in this
FHHRA are provided in Appendix G-1.

4.3.2 Slope Factors and Unit Risks for Cancer Effects

The oral dose-response relationship for cancer effects is expressed as a cancer slope factor
that can be used to convert estimated intake directly to excess lifetime cancer risk (ELCR).
Slope factors are presented in units of risk per level of intake. The data used for estimating
the dose-response relationship are taken from lifetime animal studies or human
occupational or epidemiological studies where excess cancer risk has been associated with
chemical exposure. However, because risk at low intake levels cannot be directly measured
in animal or human epidemiological studies, a number of mathematical models and
procedures have been developed to extrapolate from the high doses used in the studies to
the low doses typically associated with environmental exposures. The model choice leads to
uncertainty. USEPA assumes linearity at low doses and uses the linearized multistage
procedure when uncertainty exists about the mechanism of action of a carcinogen and when
information suggesting non-linearity is absent.

It is assumed that if a cancer response occurs at the dose levels used in the study, then there
is some probability that a response will occur at lower exposure levels (that is, a
dose-response relationship with no threshold). Uncertainty and conservatism are built into
the USEPA risk extrapolation approach. USEPA (1996c¢) has stated that cancer risks
estimated by this method produce estimates that “provide a rough but plausible upper limit
of risk.” In other words, it is not likely that the true risk would be much more than the
estimated risk, but “the true value of the risk is unknown and may be as low as zero.” The
cancer slope factors used in this assessment are summarized in Appendix G-1.

Inhalation-related carcinogenicity is quantified through use of the IUR factor. The IUR
factors used in this FHHRA have units of (mg/m?)7, or the inverse units of air
concentration. By convention, IUR values are often tabulated using micrograms instead of
milligrams (i.e., [ug/m?3]), but the milligram units were used in this report to maintain
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consistent mass units across all exposure pathways. The IUR is defined in RAGS Part F as
“the upper-bound excess lifetime cancer risk estimated to result from continuous exposure
to an agent at a concentration of 1 pg/m3 in air” (USEPA, 2009). Similar to the oral slope
factor, the IUR is calculated by a linear extrapolation from exposures observed in the animal
or human occupational study. The cancer slope factors and unit risk factors that were
applied in the supplemental HHRA are summarized in Appendix G-1.

4.3.3 Dermal Toxicity Factors

Toxicity values are not available for the dermal exposure route. Therefore, adjustment of the
oral toxicity factors to represent an absorbed rather than administered dose is necessary
(USEPA, 2004). For most COPCs in the FHHRA study area, the adjustment factor
(gastrointestinal absorptivity [GIABS]) is one (1), and the oral toxicity value is used as the
dermal toxicity value (USEPA, 2004). The GIABS values applied in the FHHRA are
summarized in Appendix G-1.
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5.0 Risk Characterization

The objectives of the risk characterization are to (1) review the results from the exposure
(Section 3) and toxicity (Section 4) assessments, (2) quantitatively estimate the potential for

cancer (i.e., risk) and non-cancer (i.e., hazard) effects, and (3) assess and discuss the results.

Results from the exposure and toxicity assessments are integrated to provide quantitative
estimates of potential health risks or hazards. The quantification approach differs for
potential non-cancer and cancer effects, as described in the following subsections.

Although this FHHRA produces numerical estimates of risk, these numbers do not predict
actual health outcomes because they are based largely on hypothetical assumptions. Their
purpose is to provide a frame of reference for risk management decisions. Any actual risks
are likely to be lower than these estimates and may even be zero (USEPA, 1989).
Interpretation of the risk estimates provided should consider the nature and weight of
evidence supporting these estimates and the magnitude of uncertainty surrounding them.

5.1 Methods

The following subsections present the equations for non-cancer risk estimation and cancer
risk estimation methods.

5.1.1 Non-cancer Risk Estimation Method

The potential for individuals to experience effects other than cancer are generally evaluated
by comparing an exposure dose or lifetime averaged inhalation exposure concentration over

a specific exposure period with an RfD or RfC developed for a similar exposure period
(USEPA, 1989 and 2009a). This comparison is termed the hazard quotient (HQ) and can be
calculated as shown in Equations 5-1 (ingestion) and 5-2 (inhalation).

EQUATION 5-1: NON-CANCER HQ (INGESTION)

_CDI
HQ = AfD
where:

HQ = Non-cancer HQ (unitless); receptor-, age-, exposure-pathway-, and
analyte-specific

CDI = Chronic daily intake averaged over a lifetime (mg/kg-day); referred
to as “intake” in Section 3.0

RfD = Oral reference dose for chronic exposure (mg/kg-day)-!; chemical-

specific
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EQUATION 5-2: NON-CANCER HQ (INHALATION)

_LEC
HQ ="="kic

where:
LEC = Lifetime-averaged exposure concentration (mg/m3); chemical-specific

RfC = Inhalation reference concentration for chronic exposure (mg/m3);
chemical-specific

The HQ is not a mathematical prediction of the incidence or severity of effects

(i.e., probability) but is instead a numerical index used to assess whether the estimated
exposure may present potential non-cancer health effects. When the daily intake or
estimated lifetime-averaged exposure concentration of a chemical exceeds the RfD or RfC
(i.e,, HQ greater than one), there is a potential for non-cancer health effects.

Equations 5-1 and 5-2 were not applied explicitly in this FHHRA to estimate HQ values, but
these equations are incorporated into the “ratio method” (USEPA, 2010a) that was used to
estimate non-cancer risks. The non-cancer risk screening levels applied in this FHHRA
represent concentrations corresponding to a target HQ of one with the given exposure
assumptions and toxicity values. Therefore, the HQ for each COPC, pathway, and receptor
was calculated using Equation 5-3.

EQUATION 5-3: HQ FOR AN INDIVIDUAL CHEMICAL

EPC
HQi RBSL Qtarget - /BSL

HQ: = Non-cancer HQ for an individual chemical

where:

EPC; = Exposure point concentration for a given exposure unit (i.e., area or
point) and chemical

RBSLxci = Non-cancer RBSL for an individual chemical and exposure pathway
HQtrget = Target HQ (equal to one in this FHHRA)

To assess the potential for non-cancer effects posed by exposure to multiple chemicals
and/or multiple exposure pathways (e.g., ingestion and dermal contact), a hazard index
(HI) approach was used consistent with USEPA (1989) guidance. This approach assumes
that the non-cancer hazard associated with exposure to more than one chemical and
exposure pathway is additive; therefore, synergistic or antagonistic interactions between
chemicals are not quantitatively addressed. The HI may exceed one even if the individual
HQs are less than one. The HI was calculated using Equation 5-4.
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EQUATION 5-4: HAZARD INDEX

HI =" HQ,
where:
HI = Total hazard index for the exposure scenario
HQ: = Non-cancer HQ (unitless) for an individual chemical and exposure
pathway
N = Number of chemicals and exposure pathways combinations for a

given exposure scenario

5.1.2 Cancer Risk Estimation Method

The ELCR for carcinogens represents the incremental probability that a receptor may
develop cancer over a lifetime as a result of exposure to a carcinogen (USEPA, 1989). Cancer
slope factors developed by the USEPA represent upper-bound estimates, so any cancer risks
generated in this assessment should be regarded as an upper bound on the potential cancer
risks rather than actual estimates of cancer risk. The true cancer risk is likely to be less than
that predicted and may even be as low as zero (USEPA, 1989). ELCRs are generally
estimated using Equations 5-5 (ingestion) and 5-6 (inhalation):

EQUATION 5-5: ELCR (INGESTION)
ELCR =CDI x SF,

where:
ELCR = Excess lifetime cancer risk (unitless probability); receptor-, age-,
exposure pathway-, and analyte-specific
CDI = Chronic daily intake averaged over a lifetime (mg/kg-day); referred
to as “intake” in Section 3.3
SF, = Oralslope factor ([mg/kg-day]?); chemical-specific

EQUATION 5-6: ELCR (INHALATION)
ELCR = LEC x IUR

where:
LEC = Lifetime-averaged exposure concentration (mg/m?3);
chemical-specific
IUR = Inhalation unit risk ([mg/m3]); chemical-specific
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Equations 5-5 and 5-6 were not applied explicitly in this FHHRA to estimate ELCR values,
but these equations are incorporated into the “ratio method” (USEPA, 2010a) that was used
to estimate cancer risks. The cancer risk screening levels applied in this FHHRA represent
concentrations corresponding to a target ELCR of one in one million (1E-06) with the given
exposure assumptions and toxicity values. Therefore, the ELCR for each COPC, pathway,
and receptor was calculated using Equation 5-7.

EQUATION 5-7: ELCR FOR AN INDIVIDUAL CHEMICAL

EPC,
ELCR, = L %107
R c—i
where:
ELCR; = Excess lifetime cancer risk for an individual chemical
EPC, = Exposure point concentration for a given exposure unit (i.e., area
or point) and chemical
RSL.c. = Cancer Regional Screening Level for an individual chemical and

exposure pathway

ELCRuarget = Target ELCR (equal to 1E-06 in this FHHRA)

Although synergistic or antagonistic interactions might occur between cancer-causing
chemicals and other chemicals, information is generally lacking in the toxicological
literature to quantitatively predict the effects of these potential interactions. Therefore,
cancer risks for individual chemicals are treated as additive (i.e., were summed) within an
exposure scenario in this assessment. This is consistent with the USEPA guidelines on
chemical mixtures (USEPA, 1986). Cumulative ELCR levels from exposure to multiple
carcinogens from a single exposure route were estimated using the following equation:

EQUATION 5-8: TOTAL ELCR
ELCR, = > 'ELCR,

where:
ELCRr = Total cancer risk for the exposure scenario
ELCR; = Cancer risk for the ith chemical and exposure pathway
N = Number of chemicals and exposure pathways combinations for a

given exposure scenario
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5.1.3 Risk Management Criteria

The NCP (40 CFR Part 300) establishes acceptable exposure levels for “systemic toxicants”
(non-cancer effects) and carcinogens. The following subsections present the calculated risk
in the context of the acceptable levels described in the NCP. The NCP acceptable target non-
cancer HI is one. Estimates of HI values greater than one generally trigger discussion about
the potential need for remedial action.

The NCP specifies an acceptable excess lifetime cancer risk range of 1E-06 to 1E-04 (one in a
million to one in ten thousand), as opposed to a single value. Cumulative ELCRs less than
1E-06 typically indicate no further action, while values greater than 1E-04 trigger
discussions about the potential need for remedial action. Risk managers will typically weigh
site-specific information in determining the need for remedial action if cumulative ELCRs
are between 1E-06 and 1E-04.

USEPA’s (1991) memorandum, Role of the Baseline Risk Assessment in Superfund Remedy
Selection Decisions, discusses the risk management criteria mentioned above. It also provides
further guidance on the interaction of the risk assessment results and Applicable or Relevant
and Appropriate Requirements (ARARs) in making remedial site-management decisions
under CERCLA and the NCP. The Focused Feasibility Study (FFS), which will be
developed following this FHHRA report, will provide analysis of the risk assessment
results, ARARs, and their combined impact on establishing remediation goals, as necessary.

5.2 Risk Results

The following subsections summarize the risk results.

5.2.1 Soil Risk Estimates

This section summarizes the soil risk estimates for current and future commercial/industrial
and construction workers. The preliminary COPCs identified for soil (0 to 15 feet bgs) are
described in Section 2.0 and are presented in Table 2-7. Summaries of the risk estimates
associated with potential exposure to COPCs for each of the soil exposure scenarios are
provided in Tables 5-1A and 5-1B and discussed below.

5.2.1.1 Current and Future Commercial/Industrial Worker Soil Exposure Scenario

Cumulative risk estimates, hazard estimates, and risk drivers for the commercial/industrial
worker soil exposure scenario in the North and South Exposure Areas are presented in
Table 5-1A and summarized in Exhibit 5-1. Commercial /industrial soil risks and hazards
were not quantified for the PSHIA Exposure Area because there were no COPCs identified
during the COPC selection process (Section 2.0). Risk drivers are defined as those COPCs
individually contributing 10 percent or more of the cumulative risk or hazard and generally
account for 90 percent or more of the cumulative total.

With the exception of the ELCR for 1,4-dichlorobenzene within the North Exposure Area,
estimated ELCRs and HQs are at or below 1E-06 and one, respectively. The cumulative
ELCR for the North Exposure Area only slightly (2 times) exceeded 1E-06, the low end of
the NCP target risk range (1E-06 to 1E-04). The ELCR associated with 1,4-dichlorobenzene is
likely overestimated and anomalous because it was based on the maximum detected
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concentration and 1,4-dichlorobenzene was only detected once in 221 samples (Table 2-5).
Per USEPA (1989) RAGS and other risk guidance (e.g., USEPA Region 8, 1994), low
detection frequencies (e.g., < 5 percent) are considered anomalous. In addition, the
non-cancer hazard index was below the target value of one. Therefore, no further action is
recommended based on potential exposure to soil COPCs for the current and future
commercial/industrial worker scenario.

EXHIBIT 5-1
Industrial/Commercial Worker Soil Exposure Risk and Hazard Summary
Exposure ELCR Hazard Index
Route (Cancer) Risk Drivers (Non-cancer) Risk Drivers

Honeywell Facility Nort

h Exposure Area

Ingestion 1E-07 2E-02

Inhalation 2E-06 1E-01 Mercury (60%);
1,4-Dichlorobenzene (63%) 1,2,4-Trimethylbenzene

Dermal 5E-08 3E-04 (28%)

Total 2E-06 1E-01

Honeywell Facility South Exposure Area

Ingestion 5E-07 3E-04

Inhalation 6E-07 2E-02 .
Tetrachloroethene (PCE) (86%) 1é§;;1-Tr|methylbenzene

Dermal 3E-08 3E-05 (86%)

Total 1E-06 2E-02

Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.
ELCR = excess lifetime cancer risk; HI = hazard index

5.2.1.2 Current and Future Construction Worker Soil Exposure Scenario

Screening levels were calculated for a hypothetical future construction worker soil exposure
scenario for the North and South Exposure Areas. This exposure scenario assumes a worker
is exposed to soil (from ground surface to approximately 15 feet bgs) during hypothetical
future construction activities including surface work and intrusive work such as trenching.
The screening levels were calculated assuming a one-year construction project for a full-time
worker (8 hours day and 250 days/year), and they incorporated a construction-worker
pathway exposure factor (PEF) based on USEPA’s Supplemental Guidance for Developing Soil
Screening Levels for Superfund Sites (USEPA, 2002a). As discussed in Section 4.2, chronic
exposure factors were applied for the construction-worker calculations. This overestimated
potential risks since the 1-year exposure duration is less than the 6-year duration that
separates subchronic from chronic exposures. The calculated screening levels are included
in Appendix G-4.

Construction worker risks were evaluated for the seven preliminary soil COPCs identified
in Table 2-7. Cumulative risk estimates, hazard estimates, and risk drivers for the
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construction worker soil exposure scenario in the North and South Exposure Areas are
presented in Table 5-1B and summarized in Exhibit 5-2 below.

EXHIBIT 5-2
Construction Worker Soil Exposure Risk and Hazard Summary
Exposure ELCR Hazard Index
Route (Cancer) Risk Drivers (Non-cancer) Risk Drivers
Honeywell Facility North Exposure Area
Ingestion 2E-08 5E-02
Inhalation 8E-08 1,4-Dichlorobenzene (57%); 1E-01 Mercury (69%);
Dermal 3E-09 Naphthalene (15%) 4E-04 1,2,4-Trimethylbenzene (21%)
Total 1E-07 2E-01
Honeywell Facility South Exposure Area
Ingestion 7E-08 1E-03
Inhalation 2E-08 2E-02
Tetrachloroethene (PCE) (89%) 1,2,4-Trimethylbenzene (83%)
Dermal 2E-09 5E-05
Total 1E-07 2E-02
Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.
ELCR = excess lifetime cancer risk; HI = hazard index

None of the preliminary soil COPCs exceeded their respective construction worker
screening levels. Thus, risks and hazards for the construction worker scenario do not exceed
their respective target range and value.

5.2.2 Groundwater Risk and Hazard Estimates (Hypothetical Tap Water Use)

As discussed in Section 3, there are no current or reasonably anticipated groundwater wells
in the FHHRA used for supplying tap water; therefore exposure pathways via tap water use
are incomplete. However, risks and hazards to hypothetical residents potentially exposed to
COPCs in groundwater used as tap water were evaluated quantitatively because
groundwater beneath the FHHRA study area lies within the Water Service Area of the COP
and, in theory, could be supplied for residential use (A.R.S. 45-492).

Cumulative risk estimates, hazard estimates, and the risk drivers for hypothetical residential
tap water use of groundwater are summarized in the following sections and were based on
ingestion, dermal contact, and inhalation of COPCs during showering or other household
activities. A summary of the risk estimates for each hydrostratigraphic unit in the North,
South, and PSHIA Exposure Areas is provided in Table 5-2. Risk and hazard estimates for
hypothetical exposure to groundwater used as tap water in the Offsite Exposure Area are
summarized in Appendix H.
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Exhibit 5-3 summarizes the hypothetical risk/hazard estimates and risk drivers for SRG
sub-unit groundwater used as tap water.

Summary of Hypothetical Risk and Hazard Estimates for SRG Sub-unit Groundwater Used as Tap Water

EXHIBIT 5-3
Exposure ELCR
Route (Cancer)

Risk Drivers

Hazard Index
(Non-cancer)

Risk Drivers

Honeywell Facility North Exposure Area

Ingestion 1E-03 5E+00

- } Benzene (49%); Naphthalene Naphthalene (53%); Benzene
Inhalation 2E-03 | (26%): Vinyl chloride (22%) SE+01 (42%)
Total 4E-03 4E+01
Honeywell Facility South Exposure Area
Ingestion 8E-04 4E+00

- } Benzene (65%); Naphthalene Benzene (58%); Naphthalene
Inhalation 1E-03 | (150%): Vinyl chloride (13%) 2E+01 (33%)
Total 2E-03 2E+01
Offsite PSHIA Exposure Area
Ingestion 2E-04 9E-01

Benzene (27%); Naphthalene o
Inhalation 3E-04 (28%): Benzo(a)pyrene (14%); 4E+00 ?lzipoz;hme”e (58%); Benzene
- : s

Total 5E-04 Vinyl chloride (12%) 5E+00
Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.
ELCR = excess lifetime cancer risk; HI = hazard index

Exhibit 5-4 summarizes the hypothetical risk/hazard estimates and risk drivers for Basin
Fill sub-unit groundwater used as tap water.

Summary of Hypothetical Risk and Hazard Estimates for Basin Fill Sub-unit Groundwater Used as Tap Water

EXHIBIT 5-4
Exposure ELCR
Route (Cancer)

Risk Drivers

Hazard Index
(Non-cancer)

Risk Drivers

Honeywell Facility North Exposure Area

Ingestion 1E-05 Naphthalene (46%); 9E-03

- ) Tetracholorethene (PCE) (16%); ] o
Inhalation 3E-05 Methyl tert-butyl ether (12%): 5E-01 Naphthalene (95%)
Total 4E-05 Chloroform (12%) 5E-01
Honeywell Facility South Exposure Area
Ingestion 2E-04 4E-02

- i Vinyl chloride (56%); ) o
Inhalation 9E-05 Trichloroethene (TCE) (25%) 5E-01 Naphthalene (81%)
Total 2E-04 6E-01
Offsite PSHIA Exposure Area
Ingestion 2E-06 5E-03
Inhalation 1E-05 | TCE (91%) 2E-02 1,1-Dichloroethene (1,1-DCE)

(99%)

Total 1E-05 3E-02

5-8
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EXHIBIT 5-4
Summary of Hypothetical Risk and Hazard Estimates for Basin Fill Sub-unit Groundwater Used as Tap Water
Exposure ELCR Hazard Index
Route (Cancer) Risk Drivers (Non-cancer) Risk Drivers

Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.

ELCR = excess lifetime cancer risk; HI = hazard index

Exhibit 5-5 summarizes the hypothetical risk/hazard estimates and risk drivers for bedrock
groundwater used as tap water.

EXHIBIT 5-5
Summary of Hypothetical Risk and Hazard Estimates for Bedrock Groundwater Used as Tap Water
Exposure ELCR Hazard Index
Route (Cancer) Risk Drivers (Non-cancer) Risk Drivers
Honeywell Facility North Exposure Area
Ingestion 4E-05 1E-02

] _ Trichloroethene (TCE) (63%); _ PCE (63%); chloroform

Inhalation 6E-05 Tetrachloroethene (PCE) (30%) 1E-02 (37%)

Total 1E-04 2E-02

Honeywell Facility South Exposure Area

Ingestion 1E-05 | Chloroform (25%); 3E-02 Benzene (33%);

. Chlorodibromomethane (24%); 1,1-Dichloroethene (1,1-
Inhalation 7E-05 Bromodichloromethane (22%); 702 DCE) (31%); Chloroform
Total 8E-05 | TCE (20%) 1E-01 (28%)

Offsite PSHIA Exposure Area
Ingestion 9E-05 4E-02 Benzene (57%): 1,1-DCE
: ¢ (VAY /) 0), 4,1~
Inhalation 7E-05 | Vinyl chioride (100%); TCE (38%); 1E-01 (21%); Vinyl chloride
PCE (12%) (10%)
Total 2E-04 1E-01
Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.

ELCR = excess lifetime cancer risk; HI = hazard index

Key observations for the risks and hazards summarized above for exposure to COPCs in
groundwater hypothetically used as tap water include the following;:

e Cumulative ELCRs in a number of the exposure area and hydrostratigraphic-unit
groupings were near or greater than the upper end of the NCP target risk range (1E-06
to 1E-04). The Basin Fill sub-unit/PSHIA Exposure Area group had cumulative ELCRs
closer to the middle of the range with a cumulative ELCR of 1E-05.

e The non-cancer hazard index was greater than the target criteria of one in SRG subunit
groundwater. The Basin Fill and Bedrock sub-units exhibited hazard indices below one.
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e The estimated ELCRs were highest for the SRG sub-unit.

e The dominant potential site-related cancer risk drivers were naphthalene, benzene, PCE,
TCE, and vinyl chloride. Benzene and naphthalene were the predominant non-cancer
risk drivers.

Trihalomethanes, including chloroform, bromodichloromethane, and
chlorodibromomethane, also contributed greater than 10 percent of cumulative ELCRs in
three of the eight exposure-area/hydrostratigraphic-unit groupings. Trihalomethanes are
ubiquitous anthropogenic background contaminants in groundwater (USGS, 2006)
suggesting that these chemicals may not be site-related. These chemicals are widespread in
groundwater, public water supplies, and private wells throughout the industrialized world.
They are formed by the reactions of the halogens chlorine and bromine and naturally
occurring organic matter in disinfected drinking water and in public and private
wastewater systems. Septic systems and leaking water supply and sewer lines are common
sources of trihalomethane groundwater contamination.

5.2.3 Screening-Level Vapor Intrusion Risk Estimates

Preliminary (i.e., screening-level) soil gas-to-indoor air exposures and subsequent risks and
hazards were estimated for two vapor intrusion scenarios: (1) soil gas-to-indoor air; and

(2) groundwater-to-indoor air (see Table 5-3 and 5-4, respectively). Consistent with USEPA
(2002b) and ITRC (2007) vapor intrusion guidance, screening level vapor intrusion estimates
are used to determine if further evaluation (e.g., indoor air sampling) is needed. As
discussed in Section 3.0, USEPA and ADEQ have reviewed preliminary vapor intrusion
estimates provided to the Agencies on October 27, 2010. Based on the Agencies review of
the preliminary vapor intrusion estimates, Honeywell and the Agencies (Honeywell, 2010)
have agreed to perform the next phase of a vapor intrusion assessment that will be
documented in a separate vapor intrusion technical memorandum/work plan. Therefore,
one objective of this FHHRA is to document the screening level vapor intrusion risk and
hazard estimates reviewed by the Agencies. Estimates for current and future industrial
workers in the North, South, and PSHIA Exposure Areas are presented in the following
subsections. Estimates for current and future residents in the Offsite Exposure Area are
included in Appendix H.

As discussed in Section 3.3.1, it was assumed for the vapor intrusion evaluation that
exposure would occur within an individual building, so each sample location was evaluated
as an exposure point. This approach provides information on the spatial distribution of the
potential risks and hazards across each of the exposure areas.

Screening level cumulative vapor intrusion risk estimates, hazard estimates, and the risk
drivers for the soil gas-to-indoor air and groundwater-to-indoor air pathways are presented
on a series of figures to depict the results spatially. The cumulative results used to generate
the figures and the supporting J&E calculation worksheets for each of the exposure
scenarios are provided in Appendix G.

Screening level cumulative vapor intrusion estimates for industrial workers, along with the
risk drivers, are presented in the following figures:
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Figure 5-1A: This figure presents the screening level cumulative cancer risks for soil gas-
to-industrial indoor air based on detected COPCs. If multiple sampling depths were
present at a location (i.e., a location “cluster”), the cumulative risk for each interval was
calculated separately, but only the highest calculated risk is shown in the figure. Figures
showing upper-bound hypothetical cancer risks based only on non-detect reporting
limits (i.e., SQLs) are presented and discussed in the uncertainty section (Section 6.0).
Non-cancer hazards are not presented because cumulative hazards were less than the
NCP target of one.

Figure 5-1B: This figure is an inset, magnified view of Figure 5-1A.

Figure 5-2: This figure presents the screening level cancer risks for groundwater-to-
industrial indoor air based on detected COPCs.

Figure 5-3: This figure presents the screening level non-cancer hazards for groundwater
-to-industrial indoor air based on detected COPCs.

Key observations from the screening level vapor intrusion risk and hazard maps include the
following:

Screening level cumulative industrial vapor intrusion ELCRs using detected COPCs
ranged from less than 1E-06 to slightly greater than 1E-04 (Figures 5-1A, 5-1B, 5-2, and
5-3). Per USEPA (2002b) vapor intrusion guidance and consistent with USEPA
comments (USEPA, 2010b), further investigation is warranted. Honeywell and the
Agencies (Honeywell, 2010) have agreed to perform the next phase of a vapor intrusion
assessment that will be documented in a separate vapor intrusion technical
memorandum/work plan.

The highest calculated ELCRs and HIs for both the soil-gas and groundwater datasets
were in the eastern-central portion of the South Exposure Area. There was only one
location (DSV-2; ELCR is 3E-04) with a cumulative ELCR greater than the upper end of
the NCP target risk range of 1E-04 (see Figure 5-1A). However, ELCRs from nearby
(between approximately 35 and 70 feet away) locations (e.g., SG-12, P-3, P-1, and SSG-
22) were nearly two orders of magnitude lower (Figure 5-1B). None of the groundwater-
to-indoor air screening level ELCR estimates exceeded 1E-04 (Figure 5-2).

The dominant potential site-related cancer risk drivers were benzene, ethylbenzene,
naphthalene, PCE, TCE, and vinyl chloride. Benzene was the predominant non-cancer
risk driver. Benzene, naphthalene, and ethylbenzene exceedances greater than 1E-06
ELCR estimates were limited to within the BSVE TTA (i.e., the approximate extent of the
LUST AOI), with the exception of two locations: PSI-059 (ethylbenzene [100%], located
approximately 300 feet to the west of the BSVE TTA) and P-28 (naphthalene [99%],
located approximately 200 feet to the east of the BSVE TTA).

Trihalomethanes were also cancer risk drivers at some locations. As discussed above in
Section 5.2.2, trihalomethanes may not be site-related because they may be related to
anthropogenic background levels.
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e  One location exhibited a non-cancer hazard index greater than one for the groundwater
to indoor air scenario (Figure 5-3). Otherwise the vapor-intrusion non-cancer hazard
index values were below the target value of one for both soil gas and groundwater.

The screening level industrial vapor intrusion results summarized here are based on
extrapolation from subsurface media (soil gas and groundwater) to indoor air. Thus, risk
results exceeding target criteria are, at most, suggestive of potential vapor intrusion. A
definitive determination regarding whether or not vapor intrusion is occurring and
significant is being evaluated.
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6.0 Uncertainty Analysis

Risk assessments involve the use of assumptions, professional judgments, and imperfect
data to varying degrees, which results in uncertainty in the final estimates of hazard and
risk. Risk assessment in general is highly conservative and often is based on conservative
assumptions and scenarios. As discussed in USEPA (1989) RAGS, the characterization of
human health risks and hazards should be accompanied by a discussion of the
uncertainties. Uncertainties in the risk estimation process may result in the numerical
estimates either under- or over-estimating risks.

Various sources of uncertainty affect the overall estimates of potential ELCRs and non-
cancer hazards as presented in this FHHRA. These sources are generally associated with
data evaluation, COPC selection, exposure assumptions, toxicity values, and risk
characterization. Many of these uncertainties are not site-specific, but are inherent to the
exposure and toxicity assessment methodologies and assumptions specified in the USEPA’s
RAGS framework. These methodologies underlie the RME approach and risk
characterization calculations, which are intended to yield upper-bound (i.e., conservative)
exposure and risk estimates. These types of uncertainties are adequately addressed in the
RAGS documents and other supporting references such as the IRIS toxicity profiles and the
Exposure Factors Handbooks (USEPA, 1997; 2008). They are also unlikely to affect the use of
the risk results presented in this report with respect to site management decision-making.
Therefore, this uncertainty analysis will only address uncertainties unique to this FHHRA,
particularly those that may significantly influence the interpretation and use of the results.

6.1  Sample Quantitation Limits for Soil Gas

Screening level cumulative cancer risk estimates for soil gas-to-industrial indoor air based
on detected chemicals were presented in Section 5 (Figures 5-1A and 5-1B). It is also
important to understand whether any of the historical soil-gas samples had elevated non-
detect SQLs that could result in risks or hazards being under-estimated relative to a risk-
management target (e.g., NCP target cancer risk range of 1E-06 to 1E-04). Figures 6-1A to
6-1F present the upper-bound hypothetical cancer risks for soil-gas to industrial indoor air
based on SQLs. As shown in Figure 6-1A, most of the historical soil-gas sampling locations
with non-detect COPC elevated SQLs correspond to industrial-based vapor intrusion ELCRs
in the 1E-06 to 1E-05 range. The primary objective in collecting these onsite mobile
laboratory historical soil-gas data was for source area delineation, where the SQLs were
adequate. Although these non-detect SQLs introduce limited uncertainty, they can still be
used in the vapor intrusion assessment process because of the following reasons: (1) a target
risk of 1E-05 is used when making risk-management decisions; (2) a default target risk of 1E-
05 is recommended in USEPA’s (2002b) vapor intrusion guidance: “For the purposes of making
Current Human Exposures Under Control EI determinations with respect to vapor intrusion under
RCRA and CERCLA, EPA generally recommends the use of 1E-05 values. This level, in EPA’s view,
serves as a generally reasonable screening mechanism for the vapor intrusion pathway”; and (3) a
target risk of 1E-05 is used for many chemicals in the ADEQ risk-based corrective action
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program (www.azdeq.gov/environ/waste/ust/lust/rbca/section6.pdf). Therefore, the
upper-bound hypothetical cancer risks for soil gas to industrial indoor air based on non-
detect SQLs (Figure 6-1A through 6-1F) present a limited uncertainty and do not change the
overall conclusions for this FHHRA. Risk estimates above 1E-06 that are based on detections
and non-detect SQLs (i.e., upper-bound hypothetical estimates) are being considered per
USEPA (2010b) during the next phase of the vapor intrusion assessment; this will be
documented in the vapor intrusion technical memorandum/work plan.

6.2 Detection Frequencies

As discussed in Section 5.2, the highest calculated ELCR for industrial exposures to COPCs
in soil for the North Exposure Area was due to 1,4-dichlorobenzene, an analyte that was
detected in only 1 of 222 soil samples (0.5% detection frequency). Because of the low
detection frequency, ProUCL did not calculate a UCL95 value and the single detected
concentration was applied as the EPC for the exposure area. Similarly, naphthalene was a
groundwater risk driver in several exposure area/hydrostratigraphic unit groupings where
the maximum concentration was used as the EPC due to low detection frequencies.

In both cases, the maximum concentration likely greatly overestimates risks from potential
exposure to 1,4-dichlorobenzene or naphthalene. Per USEPA (1989) RAGS and other risk
guidance (e.g., Evaluating and Identifying Contaminants of Concern for Human Health. Region 8
Superfund Technical Guidance No. RA-03 [USEPA, 1994]), low detection frequencies (e.g.,

< 5 percent) are considered anomalous. Therefore, the uncertainties associated with the
detection frequencies of 1,4-dichlorobenzene or naphthalene result in over- rather than
under-estimating potential risks.

6.3  Vapor Intrusion Modeling

The prediction of indoor air concentrations based on subsurface COPC concentrations is
inherently uncertain, and predicted levels that exceed screening levels can only provide
suggestive evidence that vapor intrusion is occurring and significant. Consistent with
USEPA (2002b and 2004b), screening level estimates were based on conservative (i.e., health-
protective) subsurface fate-and-transport, building, and exposure assumptions in order to
minimize the likelihood of underestimating risks. Therefore, the uncertainties associated
with modeling volatilization of COPCs in the subsurface and intrusion into buildings is
expected to over- rather than under-estimate risks.

The vapor intrusion modeling used to estimate the risks summarized in Section 5 were
calculated with assumption that the buildings are slab-on-grade. This assumption is
consistent with the construction of the existing industrial buildings at the Facility. It is
conceivable that future industrial buildings could be built with basements. To assess the
potential impacts of a basement on the soil-gas risk estimates, a basement scenario
(Appendix G-5) was compared to the slab-on-grade results for benzene. The 15-foot
sampling depth scenario was selected since it represents the shallowest scenario applicable
to a basement scenario (the 5-foot scenario would result in a sampling depth above the
depth of the hypothetical basement). The scenarios were identical with the exception of the
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slab depth and the ceiling height, both of which were set to the USEPA defaults for the
respective scenario.

The basement-scenario attenuation factors predicted by the J&E model (4.3E-04) was
approximately 30 percent higher (less attenuation) than the slab-on-grade attenuation factor
(3.3E-04) (see the “Infinite source indoor attenuation coefficient - a” on the “Intercalc”
worksheets in Appendix G-5). This suggests that buildings with basements could have
predicted risks approximately 30 percent greater than the slab-on-grade scenario. However,
this is a minor uncertainty relative the overall uncertainties associated with predicting
indoor-air concentrations based on subsurface concentrations and will have limited impact
on strategies for further characterizing potential vapor intrusion exposures and risks.

Risk managers may benefit from more definitive lines of evidence like indoor air sampling
when assessing the need for remedial or mitigation responses for buildings overlying site-
related groundwater or soil VOC contamination. Honeywell is assessing uncertainties
associated with modeling volatilization of COPCs in the subsurface and intrusion into
buildings during the ongoing next phase of the vapor intrusion assessment.
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7.0 Summary and Conclusions

A summary of the FHHRA risk and hazard estimates is presented in this section. Risks and
hazards were estimated for current and reasonably anticipated receptors potentially
exposed to soil, groundwater, and/ or soil-gas COPCs in each of the four exposure areas
(North, South, PSHIA, and Offsite Exposure Areas). Results are summarized by receptor
and exposure area.

Per the Final FRI Report (CH2M HILL, 2005b), arsenic, iron, hexavalent chromium, and
manganese are not Facility-related, but are present as naturally occurring metals, and were
therefore eliminated from further consideration during the COPC selection process (see
Section 2.5.3). However, risk and hazard estimates associated with these analytes are
presented below in Section 7.2 to address ADEQ and USEPA review comments (ADEQ,
2010) on the Draft FHHRA Report (CH2M HILL, 2009a) and provide a perspective that will
facilitate risk management decisions.

Section 7.3 presents the overall FHHRA conclusions, considering the results, risk
management criteria (e.g., NCP target risk range of 1E-06 to 1E-04), uncertainties, and other
factors.

7.1  Risk Summary by Potential Receptor

The following subsections present the risk summaries by potential receptor.

7.1.1  Industrial/Commercial Worker

Maximum ELCRs and HIs for the industrial worker exposure scenario are summarized in
Exhibit 7-1. The highest calculated ELCR for the industrial worker receptor was 3E-04 (DSV-
2) for the soil gas-to-indoor air scenario in the Honeywell Facility South Exposure Area.
Although the maximum groundwater-to-indoor air cumulative ELCR in the South Exposure
Area was of the same magnitude, ELCRs from nearby (approximately 40 feet away) soil-gas
locations were nearly two orders of magnitude lower than the soil gas-to-indoor air
maximum ELCR. Per USEPA (2002b) vapor intrusion guidance and consistent with
USEPA’s request (USEPA, 2010b), a further vapor intrusion investigation is recommended.
As agreed with ADEQ and USEPA (Honeywell, 2010), the next phase of the vapor intrusion
investigation will be assessed in a separate vapor intrusion technical memorandum/work
plan. The magnitude and spatial distribution of the screening level vapor intrusion
estimates presented in this FHHRA will be considered when prioritizing and selecting
buildings for additional vapor intrusion investigations (e.g., indoor air sampling).

The maximum ELCR for the soil exposure scenario is 2E-06 (North Exposure Area; Location
ID: Sump 2-H), which is at the lower end of the target risk range and does not warrant
further action since (1) it was due to an anomalous detection of 1,4-dichlorobenzene; and

(2) it only slightly exceeded the lower end of the NCP target risk range (1E-06 to 1E-04).

As shown in Exhibit 7-1, the only HI greater than one for industrial worker scenarios is from
the groundwater-to-indoor air scenario in the South Exposure Area (2E+00 at ASE-63A;
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Figure 5-3). The groundwater-to-indoor air or cumulative ELCR at ASE-63A was 1E-04
(Figure 5-2), indicating that the cancer-endpoint may be the driver for making risk-
management decisions.

EXHIBIT 7-1
Industrial/Commercial Exposure Risk Summary
Maximum ELCR Maximum Hli

Exposure Area (Cancer) (Non-cancer)
Soil
Honeywell Facility North Exposure Area 2E-06 1E-01
Honeywell Facility South Exposure Area 1E-06 2E-02
Offsite PSHIA Exposure Area NA NA
Soil Gas-to-Indoor Air
Honeywell Facility North Exposure Area 4E-05 1E+00
Honeywell Facility South Exposure Area 3E-04 5E-01
Offsite PSHIA Exposure Area 1E-05 1E-01
Groundwater-to-Indoor Air
Honeywell Facility North Exposure Area 1E-04 1E+00
Honeywell Facility South Exposure Area 1E-04 2E+00
Offsite PSHIA Exposure Area 2E-05 3E-01

Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.

ELCR = excess lifetime cancer risk; HI = hazard index

As noted in Section 6, soil-gas SQLs over much of the Facility correspond to calculated
ELCRs greater than 1E-06 but generally less than 1E-05. Much of this data was collected in
(1) 1994, 1997, 1998 and 2002 to identify potential sources during the site characterization
phase of the project or (2) between 2005 and 2008 to assist with the design of the ADEQ-
approved BSVE system. Based on detected concentrations (Figure 5-1A and Figure 5-1B), the
western portion of the Facility (i.e., Area 4) and most of the northern portion of the Facility
(i.e., Areas 3 and 5) had detected concentrations with ELCR values below 1E-06. Detected
concentrations in the eastern portion of the Facility (specifically, Area 1 and Area 2) had
detected concentrations with ELCR values greater than 1E-06. The elevated ELCRs generally
are clustered near Buildings 102, 104, and 108 and throughout Area 2. Most of the data
collected near Buildings 104 and 108 (unenclosed buildings [i.e., canopies]) was collected in
1994 and 1998. To address these detected concentrations, Honeywell installed a SVE system
near Building 140. During operation of this system, it is estimated to have removed about
2,600 pounds of CVOCs and more than 400,000 pounds of TPH contamination (the latter
through extraction and biodegradation) (CH2M HILL, 2005b). Elevated ELCRs above 1E-06
for detected concentrations were also clustered near Building 102 and throughout Area 2.
These areas are located within the LUST AOI and BSVE TTA. It is important to note that the
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soil-gas data presented on the Section 5 and Section 6 figures represents baseline conditions
and were collected before the operation of the BSVE system. As Honeywell moves into the
next phase of the vapor intrusion assessment, the uncertainty associated with the elevated
SQLs will be considered as well as new and current soil-gas data collected as part of the
operation of the BSVE system.

7.1.2  Construction Worker

None of the ELCR or HI estimates for the constructer worker scenario exceeded the lower
end of the target risk range (1E-06) or target hazard of one, respectively (see Exhibit 7-2).
Therefore, no further action is warranted based on the potential risks or hazards for the
current or future construction worker scenario.

EXHIBIT 7-2
Construction Worker Soil Exposure Risk and Hazard Summary
Maximum ELCR Maximum Hl

Exposure Area (Cancer) (Non-cancer)
Soil
Honeywell Facility North Exposure Area 1E-07 2E-01
Honeywell Facility South Exposure Area 1E-07 2E-02
Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.

ELCR = excess lifetime cancer risk; HI = hazard index

7.1.3 Hypothetical Residential (Tap Water User)

Although the exposure pathways via tap water use are incomplete, risks and hazards to
hypothetical residents were estimated because groundwater beneath the FHHRA study area
lies within the Water Service Area of the COP and in theory could be supplied for
residential use (A.R.S. 45-492). Maximum ELCRs and HIs for the hypothetical resident
groundwater exposure scenario (tap water user) are summarized in Exhibit 7-3. The highest
calculated ELCR and HI for the hypothetical residential groundwater exposure scenario
were in the Honeywell Facility North Exposure Area at 4E-03 and 4E+01 (or 40),
respectively. Both of these maximum values are above their respective target ranges.

EXHIBIT 7-3
Residential Exposure Risk Summary
Maximum ELCR Maximum Hl

Exposure Area (Cancer) (Non-cancer)
Groundwater )
Honeywell Facility North Exposure Area 4E-03 4E+01
Honeywell Facility South Exposure Area 2E-03 2E+01
Offsite PSHIA Exposure Area 5E-04 5E+00
Offsite Exposure Area 2E-04 2E+00
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Notes:

@ All maximum groundwater risks/hazards are in the SRG sub-unit.
Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.

NCP target criteria for the Hazard Index is 1E+00 or 1.

ELCR = excess lifetime cancer risk; HI = hazard index

7.2 Risk and Hazard Estimates for Select Naturally Occurring
Metals

As noted above, per the Final FRI Report, arsenic, iron, hexavalent chromium, and
manganese are not Facility-related, but are present as naturally-occurring metals

(CH2M HILL, 2005b). Therefore, risk and hazard estimates for these analytes were not
presented in Section 5. However, the estimates associated with these analytes are presented
here to address the ADEQ and USEPA comments (ADEQ, 2010) and provide a perspective
that will facilitate risk management decisions.

The calculated risks and hazards associated with arsenic, iron, hexavalent chromium, and
manganese detected in soil (industrial scenario) and groundwater (hypothetical tap water
use) are summarized in Exhibit 7-4. Maximum sitewide ELCR and HI estimates were based
on the maximum of the UCL95 values calculated for each medium (soil and groundwater)
and exposure area (see Tables 3-1 and 3-2).

The maximum industrial worker sitewide cumulative ELCR associated with naturally
occurring arsenic in soil (9E-06) exceeds the maximum for potential COPCs (2E-06). While
higher risks and hazards were estimated for site-related chemicals in groundwater
(hypothetical tap water use), the maximum sitewide cumulative ELCR and/or HI for these
naturally-occurring metals exceeded either the target risk range (arsenic) or HI (iron,
manganese).

EXHIBIT 7-4
Risk Summary for Naturally-occurring Chemicals
Sitewide Maximum ELCR Sitewide Maximum HI
Chemical (Cancer) (Non-cancer)
Soil (Industrial Scenario)
Arsenic 9E-06 5E-02
Hexavalent Chromium 2E-07 4E-04

Groundwater (Hypothetical Tap Water Use)

Arsenic 3E-04 1E+00
Iron NA 2E+00
Manganese NA 3E+00
Notes:

Risks and hazards exceeding respective target criteria are in bold text.
NCP target criteria for ELCR is 1E-06 to 1E-04.
NCP target criteria for the Hazard Index is 1E+00 or 1.
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EXHIBIT 7-4
Risk Summary for Naturally-occurring Chemicals
Sitewide Maximum ELCR Sitewide Maximum Hl
Chemical (Cancer) (Non-cancer)

ELCR = excess lifetime cancer risk; HI = hazard index

Exhibit 7-5 provides an overall summary of the risks and hazards for the North, South, and
PSHIA Exposure Areas. Risk and hazards that exceed their respective target criteria are
shown as red dots (@); risks and hazards that are below their respective target criteria are
shown as green dots ({)); risks that are within the target range are shown as yellow

dots ().

EXHIBIT 7-5
Risk Summaries by Exposure Area
Honeywell Facility Honeywell Facility Offsite PSHIA
North Exposure Area South Exposure Area Exposure Area
ELCR HI ELCR HI ELCR HI
Potential Receptor (Cancer) | (Non-Cancer) | (Cancer) | (Non-Cancer) | (Cancer) | (Non-Cancer)
Soil
Industrial/Commercial NA NA
Worker
Construction Worker NA NA
Groundwater

Resident S S @ ® ® @

Soil Gas to Indoor Air

Industrial/Commercial e
Worker

Groundwater to Indoor Air

Industrial/Commercial
Worker 9

Notes:
ELCR = excess lifetime cancer risk; HI = hazard index; NA = not applicable

7.3 Conclusions

Risks and hazards were estimated for current and reasonably anticipated future receptors
potentially exposed to soil, groundwater, and soil-gas COPCs. This FHHRA focused
primarily on potential exposures to current and future industrial receptors within the
Facility boundary (i.e., North and South Exposure Areas) and COPC sources originating at
the Facility (e.g., fuel releases, chlorinated solvents and breakdown products). Risks and
hazards were estimated for potential industrial receptors in the PSHIA Exposure Area
because the petroleum hydrocarbon plume in this area was determined to be related to
Facility activities and not generally commingled with COPCs from other sources

(CH2M HILL, 2005b). Estimates associated with the Offsite Exposure Area are not discussed
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herein because of comingling with the Motorola 52nd Superfund Site regional CVOC
groundwater plume and the need to assess this exposure area in the overall OU2 RI/FS.
However, these Offsite Exposure Area estimates are provided in Appendix H for
informational purposes. Although the exposure pathways via tap water use are incomplete,
risks and hazards were estimated for these hypothetical exposure pathways because
groundwater beneath the FHHRA study area lies within the Water Service Area of the COP
and in theory could be supplied for residential use (A.R.S. 45-492).

Conclusions of this FHHRA include the following:

7-6

No further action is warranted for soil within the FHHRA study area boundary based on
ELCR and HI estimates for current and reasonably anticipated future industrial workers.
The maximum ELCR for the soil exposure scenario was 2E-06 (North Exposure Area;
Location ID: Sump 2-H), which is at the lower end of the target risk range and does not
warrant further action since (1) it only slightly exceeded the lower end of the NCP target
risk range (1E-06 to 1E-04), and (2) the risk driver was an anomalous detection of 1,4-
dichlorobenzene.

Screening level vapor intrusion ELCR estimates using soil-gas and groundwater data
exceeded target criteria. Therefore, the significance of the vapor intrusion pathway
cannot confidently be determined without further investigation. Honeywell and the
Agencies (Honeywell, 2010) have agreed to perform the next phase of a vapor intrusion
assessment that will be documented in a separate vapor intrusion technical
memorandum/work plan. The magnitude and spatial distribution of the screening level
vapor intrusion estimates presented in this FHHRA, including the uncertainties
associated with the SQLs, are being considered during the next phase of the vapor
intrusion assessment. A more definitive determination of whether this pathway is
complete and significant will better inform decisions about the need for remedial or
mitigation responses to address vapor intrusion.

Although the exposure pathways for groundwater used as tap water are incomplete, the
appropriateness of considering fuel COPCs (e.g., benzene and naphthalene) and CVOCs
in groundwater during the Facility FFS may need to be addressed since (1) estimated
risks and hazards exceeded NCP target levels for these hypothetical groundwater (as tap
water) exposure pathways, and (2) groundwater beneath the FHHRA study area lies
within the Water Service Area of the COP. It is important to note that the petroleum
hydrocarbon-related COPCs are currently being addressed through ADEQ’s LUST
program and in accordance with the ADEQ approved-CAP.

A key data need for the forthcoming Facility FFS is the identification of COPCs. The
analysis presented in Section 2 identified preliminary COPCs, meaning COPCs that
required further evaluation in this FHHRA. The COPC list was further refined based on
the risk characterization and uncertainty evaluation presented in Sections 5 and 6.
COPCs to be carried forward into the Facility FFS include those which resulted in an
exceedance of an ELCR of 1E-06 and/or an HI of one for a given matrix and scenario.
Naturally-occurring metals and analytes that are otherwise unlikely to be related to site
releases (e.g., trihalomethanes) were excluded.
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Exhibit 7-6 summarizes COPCs to be considered in the Facility FFS. In addition to the
information contained in this FHHRA, the Facility FFS will consider Applicable or Relevant
and Appropriate Requirements (ARARs) and other factors to determine if any of these
chemicals constitute COCs requiring evaluation of potential remedies in the Facility FFS.

EXHIBIT 7-6
COPCs by Media and Scenario

Groundwater (Direct Exposure)

Soil Gas-to-Indoor Air

Groundwater-to-Indoor Air

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,2,4-Trimethylbenzene
1,2-Dichloroethane
1,4-Dioxane

Benzene

Benzo(a)anthracene &

Benzo(a)pyrene ¥
Bis(2-ethylhexyl)phthalate @
Ethylbenzene

Methyl tert-butyl ether
Methylene chloride @
Naphthalene
Tetrachloroethene

Trichloroethene

Vinyl chloride

1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,2-Dichloroethane
Benzene

Ethylbenzene
Naphthalene
Tetrachloroethene
Trichloroethene

Vinyl chloride

1,1-Dichloroethane
Benzene
Ethylbenzene
Naphthalene
Tetrachloroethene
Trichloroethene

Vinyl chloride

Notes:

@ While 1,4-Dioxane, Benzo(a)anthracene, Benzo(a)pyrene, Bis(2-ethylhexyl)phthalate, and
methylene chloride are listed as COPCs for groundwater the detection frequencies for the chemicals
are less than 5% (0.6% (Benzo(a)anthracene) to 4.2% (1,4-Dioxane). As Honeywell moves into the
Facility FFS, the COPC list will be further refined based on the most current groundwater data set.
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy* Criteria Group

Description

General (Applicable to each Data Type)

The primary Environmental Information Management System (EIMS) database [SkyharborALLData] contains results
that were marked for exclusion based on data reduction and data validation criteria specified in the various field
sampling plans, work plans, sampling and analysis plans, and quality assurance project plans (QAPPS) in effect at
the time the data were collected. The most common reasons for data rejection involve failure to meet one or more of
the laboratory quality control criteria; for example, a laboratory control spike (LCS) recovery out of the specified
range. These results were marked with the field [USE_FLAG] = "N" in the EIMS [FIELD_SAMPLE_RESULT] Table.
These exclusions were accepted at face value. These results were not imported into the main FHHRA dataset and
are not present in the Appendix G tables.

The imported data contained a limited number of results marked as "rejected" or "excluded" that were not filtered out
using the [USE_FLAG] criteria. These data were imported in the FHHRA dataset but were subsequently excluded
and marked as "N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

It is common for multiple analytical results for a given analyte to exist for a specific sample location and data/time.
The most common reasons for this are (1) multiple analytical methods with overlapping target analytes, (2) dilutions
for analytes out of the method calibration range, and (3) field duplicates (FDs).

The "data reduction” process (see Section 2.5) results in selection of one result per analyte and location/data/time.
Generally the selected value will be: (1) the highest detection if there is at least one valid detection, (2) the lowest
detection limit for cases where there are not detections, and (3) the result for the lowest serial dilution that was within
calibration range for a given analyte.

The data reduction process is captured in the "Best_Result" field in the table [TbIHHRALocationFieldSampleResults].
Records coded with a "Y" value were retained in the data reduction process and records coded "N" were excluded.

A Data Quality
B Data Reduction
1 Sample Types

Results exist in the EIMs database for samples created for a variety of field and laboratory quality assurance/quality
control purposes. Equipment blanks and trip blanks are the most common of these types of samples. Such results
are not usable for risk assessment.

Only results for regular (i.e., "parent") samples or field duplicates of the regular samples are usable for evaluating the
concentrations of analytes in site media. These are marked with a code of "Reg" or "FD" in the [Sample_Purpose]
field in the [Field_Sample] table. Results not exhibiting one of these codes were excluded and marked as "N" in the
[Selected] field in the table [TbIHHRALocationFieldSampleResults].

A small number of samples were marked with a [Sample_Purpose] = "BH". These denote groundwater grab samples
collected from a borehole prior to screen installation and well development. These were retained at this initial stage of
the data selection but were subsequently excluded based on other selection criteria.
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy* Criteria Group

Description

General (Applicable to each Data Type)

3, 3a Location, Depth and Date

Samples collected from locations that are outside the FHHRA study area (see Figures 1-2 and 1-4) were excluded.
Such samples were identified using the project Geographical Information System (GIS). The locations were
evaluated using the survey coordinates shown in the table [LOCATIONS]. The locations were coded as "In" or "Out"
in the [Study Area] field in the table [tbIHHRAStudyAreas]. Samples coded as "Out" and were excluded and marked
"N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

Tentatively Identified
Compounds (TICs)

On occasion, the laboratory was asked to report results for Tentatively Identified Compounds (TICs) based on a
comparison of an instrument's spectra with a library of possible matches. Such results are not supported by the
analytical method's QA/QC procedures including instrument calibration and QC sampling/analysis (e.g., LCS). Thus,
both the analyte identification and its quantification are uncertain and such results are not suitable for risk-
assessment purposes.

Such results are marked with the value "TIC" in the [RESULT_TYPE_CODE] field in the table
[FIELD_SAMPLE_RESULTS]. Results associated with these samples were excluded from the FHHRA dataset and
were marked "N" in the [Selected] field in the table [ThIHHRALocationFieldSampleResults].

7a Nutrients

For reasons described in Section 2.5.1, analytical results for the common nutrients calcium, magnesium, potassium,
and sodium were excluded from the FHHRA dataset. The analytes are identified by their Chemical Abstracts Service
(CAS) number in the [PARAMETER_CODE] field in the table [FIELD_SAMPLE_RESULT]. Results associated with
these nutrients were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

Groundwater

Matrices and Sampling
Methods

Only results for actual groundwater samples are usable for assessing groundwater-related risks in the FHHRA.
Separating groundwater results from results for other liquid matrices (e.g., drum samples) requires looking at the
combinations of several fields in the [FIELD_SAMPLE] table. These fields relate to the sample type, purpose, and
matrix. A table showing the unique combinations of these fields [TbiLocationSampleMatrixSelectionCriteria] was
created, evaluated, and coded by the project team. Records coded as "Y" in the [UseGW] field represent
groundwater samples. Records coded as "N" were excluded and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

3b Location, Matrix

There are groundwater results for ten locations (see [tbLocationMatrixExclusionList]) that were only sampled once
using wells that were not properly developed prior to sampling. Thus, these are not considered representative
groundwater data, nor are these locations part of Honeywell's approved groundwater monitoring network. Results
associated with these locations were excluded from the FHHRA dataset and were marked "N" in the [Selected] field
in the table [ThIHHRALocationFieldSampleResults].

Note that there are representative groundwater results from acceptable locations nearby and at a similar depth to
each of the excluded locations.
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy* Criteria Group

Description

General (Applicable to each Data Type)

4 Location, Depth and Date

The FHHRA is intended to represent baseline (pre-remedy) conditions at the Facility prior to initiation of the
biologically-enhanced soil vapor extraction (BSVE) treatment system. Data (January 1, 2005 to September 10, 2008,
inclusive) were selected for a period of approximately 3 1/2 years prior to the initial BSVE startup (May 27, 2009) to
balance (1) the need for a reasonably current dataset, and (2) the need to include sufficient sampling events to
account for expected temporal variability. Data from before or after this period were excluded from the FHHRA
dataset and were marked "N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

5 Sample Purpose

Honeywell conducted vertical groundwater concentration profiling at selected groundwater monitoring wells in 2005.
This was a one-time, grab-sampling event. There is adequate temporal coverage at these locations from samples
collected using normal purging and sampling procedures. The vertical profiling samples are marked with the value
"Depth Discrete Sampling" in the [SAMPLING_PROGRAM] field in the table [FIELD_SAMPLE]. Results associated
with these samples were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

7b TCLP Samples

Soil sample analyzed using the Toxicity Characteristic Leachate Procedure (TCLP) have results with liquid units
(e.g., micrograms/liter). Such results are not usable in the FHHRA. They were identified by looking in the
[FIELD_SAMPLE_RESULT] for samples with liquid units but a solid matrix (e.g., "Soil") in the [SAMPLE_MATRIX]
field. Results associated with these samples were excluded from the FHHRA dataset and were marked "N" in the
[Selected] field in the table [TbIHHRALocationFieldSampleResults].

7c Inapplicable Analytes

Following the data selection hierarchy described above, results existed for parameters that are not of interest to the
FHHRA. Examples include indicator analytes such as total petroleum hydrocarbons (TPH) and total dissolved solids
(TDS). Such analytes also include dissolved gasses such as methane, ethane, and ethene that were analyzed as
biodegradation indicator compounds. A specific list of such analytes is presented in the table
[tbIHHRAFinalMatrixAnalyteSelection] and are marked "Yes" in the field [Exclude]. Results associated with these
analytes were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

7d Filtered and Unfiltered Metals

Both filtered and unfiltered metals results are commonly reported for the same sample. In such cases, the unfiltered
results were selected because it was assumed that the hypothetical groundwater exposure medium would not be
filtered to remove particles less than 0.45 microns. Dissolved (filtered) metals samples were identified with a "Y"
value in the [FILTERED_FLAG] field in the [FIELD_SAMPLE_RESULT] table. Results associated with these analytes
were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy*

Criteria Group

Description

General (Applicable to each Data Type)

Soil

2a

Location and Sample Matrix

Some soil samples represent volumes of soil that were removed by excavation prior to October 2008. Thus, these
samples need to be excluded to properly characterize the 2008 baseline (pre-BSVE remedy) condition. Locations
corresponding to excavated samples are identified in the [TbISOILLocationCriteria] table with a “N” value in the
[Include_Soil] field along with a brief rationale. Results associated with these samples were excluded from the
FHHRA dataset and were marked "N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

2b

Sample Name and Matrix

Some soil samples were collected ex situ during remedial actions for the purpose of characterizing waste. Such
samples were not intended for site characterization and are not useful for that purpose. The table
[tbiISampleMatrixExclusionList] lists these excluded samples. Results associated with waste characterization samples
were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

Location, Depth and Date

The FHHRA is intended to represent baseline (pre-remedy) conditions at the Facility prior to initiation of the BSVE
treatment system. Soil data collected after October 16, 2008 were excluded because they were collected during
remedy startup or implementation and may not represent baseline conditions. No lower limit was placed on the date
range for soil because this would substantially reduce spatial coverage over parts of the facility (in contrast to the
groundwater data where adequate coverage was available after selecting more recent data).

7b

TCLP Samples

Soil sample analyzed using the TCLP have results with liquid units (e.g., micrograms/liter). Such results are not
usable in the FHHRA. They were identified by looking in the [FIELD_SAMPLE_RESULT] for samples with liquid units
but a solid matrix (e.g., "Soil") in the [SAMPLE_MATRIX] field. Results associated with these samples were excluded
from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

7c

Matrix and Final Result Unit

Soil results exist in the project database for analyses unrelated to chemical concentrations. These analyses and their
reporting units include: AIR FILLED POROSITY %BVBULK DENSITY g/cmSGRAIN DENSITY g/cm3PERCENT
MOISTURE %pH s.u.PORE FLUID SATURATION NAPL %PVPORE FLUID SATURATION WATER %PVSOLIDS,
PERCENT %TEMPERATURE CTOTAL POROSITY %BVThese were excluded from the HHRA dataset by excluding
results with non-concentration units (e.g., mg/kg). These were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

7d

Inapplicable Analytes

Result existed for soil parameters that are not of interest to the FHHRA, such as TPH and TDS. A specific list of such
analytes is presented in the table [tbIHHRAFinalMatrixAnalyteSelection] and are marked "Yes" in the field [Exclude]
in that table. Results associated with these analytes were excluded from the FHHRA dataset and were marked "N" in
the [Selected] field in the table [TbIHHRALocationFieldSampleResults].
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy*

Criteria Group

Description

General (Applicable to each Data Type)

Matrix and Depth

As described in Section 2.2.1 and Section 3.2.2, soil between the surface and 15 feet below surface were included
for estimating exposures and risks for industrial workers and construction worker. Applicable results were identified
by excluding records with the field [FinalEndDepth] > 15 ft below surface in the table [FIELD_SAMPLE]. Results
associated with these analytes were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in
the table [TbIHHRALocationFieldSampleResults].

Soil Gas-to-Indoor Air

4

Location, Depth and Date

Soil gas samples collected during the BSVE system pilot test (February 27, 2006 and April 18, 2006) were excluded.
Soil gas results associated within this date range were excluded from the FHHRA dataset and were marked "N" in
the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

Location, Depth and Date

The FHHRA is intended to represent baseline (pre-remedy) conditions at the Facility prior to the initial startup (May
27, 2009) of the BSVE treatment system. Data collected prior to October 16, 2008 were selected. Data from after this
date were excluded from the FHHRA dataset and were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

No lower end was set for the date range when selecting soil gas data. Data collected closer to the 2008 BSVE
system installation would provide better characterization of the baseline condition than older data. However,
excluding earlier soil gas data based would have substantially reduced spatial coverage.

5a

Location, Depth and Date

Soil gas sampling points that could intersect the water table were excluded. Samples from such points potentially
represent a mix of soil gas and volatile organic compounds (VOCSs) volatilizing directly from the water table without
attenuation in the capillary fringe or vadose zone. One way of identifying such sampling points is by their location
prefix. Sample locations with the prefixes AFFC-, BC-, BV-, ASE- and PL- in the [Location_ID] field in the table
[Location] were excluded. Results associated with these locations were marked "N" in the [Selected] field in the table
[TbIHHRALocationFieldSampleResults].

5b

Location, Depth and Date

Another way of identifying wells that could screen across the water table (see 5a above) is based on the depth of the
sampling point. Soil gas sample locations where the bottom of screen ([FinalEndDepth] in the [FIELD_SAMPLE]
table) was greater than 50 ft. were excluded. Results associated with these locations were marked "N" in the
[Selected] field in the table [TbIHHRALocationFieldSampleResults].

Analytes and Analytical
Methods

Only sufficiently volatile chemicals (Henry's law coefficient > 1E-5 atm-m3/mol) are of interest for evaluating vapor
intrusion. These analytes are identified with the value "VOC" in the [ANALYTE_GROUP] field in the
[tikpAnalyteGroup] table. Analytes not meeting this criterion were excluded from the vapor intrusion evaluation and
were marked "N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].
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TABLE 2-1

Data Selection Criteria Summary

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Hierarchy1 Criteria Group Description

General (Applicable to each Data Type)

Groundwater-to-Indoor Air

The criteria shown for Groundwater are applicable to the Groundwater-to-Indoor-Air dataset. The following additional criteria are also applicable to the Groundwater-
to-Indoor-Air dataset.

Groundwater VOC data characterizing the upper portion of the saturated zone were used to evaluate potential
groundwater-to-indoor-air (i.e., vapor intrusion) exposures. Only conditions at the water table are pertinent when
evaluating groundwater as a potential subsurface vapor source, but such concentrations are challenging to measure
given the variability in water levels over time and the range of well-screen depths and length. The approximate
4 Location, Depth and Date average depth to the water table is 70 feet bgs, but varies by tens of feet over time.
As a practical solution, wells with screen intervals as deep as 100 feet bgs were considered to provide reasonable
estimates of conditions at or near the water table. Groundwater sample locations where top of screen
([FinalEndDepth] in the [FIELD_SAMPLE] table) was greater than 100 ft. were excluded. Results associated with
these locations were marked "N" in the [Selected] field in the table [ThIHHRALocationFieldSampleResults].

Only sufficiently volatile chemicals (Henry's law coefficient > 1E-5 atm-m3/mol) are of interest for evaluating vapor
Analytes and Analytical intrusion. These analytes are identified with the value "VOC" in the [ANALYTE_GROUP] field in the
Methods [tikpAnalyteGroup] table. Analytes not meeting this criterion were excluded from the vapor intrusion evaluation and
were marked "N" in the [Selected] field in the table [TbIHHRALocationFieldSampleResults].

~

Notes:

' The listed hierarchy codes correspond to the values presented in the [Hierarchy] field in the [tbIHHRAFieldSampleResults] table for a given dataset (i.e., soil,
groundwater-direct, soil gas to indoor air, groundwater to indoor air).

. . Benny Benny Pataray
Originator: Pataray Signature)
Corey Corey Schuabentander

Checked by: Schwabenlander (Signature)

Approved by ) Wicthiael Novak
STCorPM:  Michael Novak (Signature)
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TABLE 2-2

Sitewide Summary Statistics and Initial Screening for Soil
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Number of Number of Detection
Analyte CAS Number Samples Detections Frequency Maximum Detection  Concentration Unit  Concentration Type Conc Exceeds SL  SL Value SL Unit SL Source

1,1,1-Trichloroethane 71-55-6 394 11 2.8% 5.6 mg/kg MAX No 8700 mg/kg Residential Soil SL Noncancer
1,1,2-Trichloroethane 79-00-5 394 1 0.3% 0.07 mg/kg MAX No 1.1 mg/kg Residential Soil SL Cancer
1,1,2-Trichlorotrifluoroethane 76-13-1 21 2 9.5% 43.9 mg/kg MAX No 43000 mg/kg Residential Soil SL Noncancer
1,1-Dichloroethane 75-34-3 394 2 0.5% 0.65 mg/kg MAX No 3.3 mg/kg Residential Soil SL Cancer
1,1-Dichloroethene 75-35-4 394 2 0.5% 0.5 mg/kg MAX No 240 mg/kg Residential Soil SL Noncancer
1,2,4-Trimethylbenzene 95-63-6 368 49 13.3% 140 mg/kg MAX Yes 62 mg/kg Residential Soil SL Noncancer
1,3,5-Trimethylbenzene 108-67-8 368 41 11.1% 57 mg/kg MAX No 780 mg/kg Residential Soil SL Noncancer
1,4-Dichlorobenzene 106-46-7 393 3 0.8% 15.9 mg/kg MAX Yes 2.4 mg/kg Residential Soil SL Cancer
1-Methylnaphthalene 90-12-0 24 1 4.2% 0.0816 mg/kg MAX No 22 mg/kg Residential Soil SL Cancer
2-Butanone 78-93-3 374 1 0.3% 0.049 mg/kg MAX No 28000 mg/kg Residential Soil SL Noncancer
Acenaphthene 83-32-9 331 22 6.6% 11 mg/kg MAX No 3400 mg/kg Residential Soil SL Noncancer
Acenaphthylene 208-96-8 331 25 7.6% 3.9 mg/kg MAX NA NA NA NA

Acetone 67-64-1 374 6 1.6% 0.69 mg/kg MAX No 61000 mg/kg Residential Soil SL Noncancer
Anthracene 120-12-7 331 3 0.9% 0.063 mg/kg MAX No 17000 mg/kg Residential Soil SL Noncancer
Arsenic 7440-38-2 89 77 86.5% 29 mg/kg MAX Yes 0.39 mg/kg Residential Soil SL Cancer
Barium 7440-39-3 84 84 100.0% 190 mg/kg MAX No 15000 mg/kg Residential Soil SL Noncancer
Benzene 71-43-2 401 5 1.2% 46 mg/kg MAX Yes 1.1 mg/kg Residential Soil SL Cancer
Benzo(A)Anthracene 56-55-3 331 11 3.3% 0.25 mg/kg MAX Yes 0.15 mg/kg Residential Soil SL Cancer
Benzo(A)Pyrene 50-32-8 331 24 7.3% 0.4 mg/kg MAX Yes 0.015 mg/kg Residential Soil SL Cancer
Benzo(B)Fluoranthene 205-99-2 322 18 5.6% 0.64 mg/kg MAX Yes 0.15 mg/kg Residential Soil SL Cancer
Benzo(G,H,l)Perylene 191-24-2 331 11 3.3% 0.55 mg/kg MAX NA NA NA NA

Benzo(K)Fluoranthene 207-08-9 322 11 3.4% 0.2 mg/kg MAX No 15 mg/kg Residential Soil SL Cancer
Beryllium 7440-41-7 5 4 80.0% 4.2 mg/kg MAX No 160 mg/kg Residential Soil SL Noncancer
Bis(2-Ethylhexyl)Phthalate 117-81-7 21 1 4.8% 10 mg/kg MAX No 35 mg/kg Residential Soil SL Cancer
Bromoform 75-25-2 394 1 0.3% 0.046 mg/kg MAX No 61 mg/kg Residential Soil SL Cancer
Butylbenzene 104-51-8 368 29 7.9% 34 mg/kg MAX NA NA NA NA

Cadmium 7440-43-9 89 11 12.4% 21 mg/kg MAX No 70 mg/kg Residential Soil SL Noncancer
Carbon Tetrachloride 56-23-5 394 1 0.3% 0.055 mg/kg MAX No 0.61 mg/kg Residential Soil SL Cancer
Chlorobenzene 108-90-7 394 1 0.3% 0.59 mg/kg MAX No 290 mg/kg Residential Soil SL Noncancer
Chlorodibromomethane 124-48-1 394 1 0.3% 0.0045 mg/kg MAX No 0.68 mg/kg Residential Soil SL Cancer
Chloroform 67-66-3 394 1 0.3% 0.07 mg/kg MAX No 0.29 mg/kg Residential Soil SL Cancer
Chromium 7440-47-3 89 89 100.0% 78 mg/kg MAX NA NA NA NA

Chrysene 218-01-9 331 17 5.1% 1.1 mg/kg MAX No 15 mg/kg Residential Soil SL Cancer
Cis-1,2-Dichloroethene 156-59-2 368 3 0.8% 0.45 mg/kg MAX No 160 mg/kg Residential Soil SL Noncancer
Copper 7440-50-8 29 29 100.0% 77 mg/kg MAX No 3100 mg/kg Residential Soil SL Noncancer
Di-N-Butyl Phthalate 84-74-2 21 1 4.8% 1.1 mg/kg MAX No 6100 mg/kg Residential Soil SL Noncancer
Ethylbenzene 100-41-4 401 28 7.0% 177 mg/kg MAX Yes 5.4 mg/kg Residential Soil SL Cancer
Fluoranthene 206-44-0 331 27 8.2% 1.8 mg/kg MAX No 2300 mg/kg Residential Soil SL Noncancer
Fluorene 86-73-7 331 19 57% 3.1 mg/kg MAX No 2300 mg/kg Residential Soil SL Noncancer
Hexavalent Chromium 18540-29-9 40 1 2.5% 1.3 mg/kg MAX Yes 0.29 mg/kg Residential Soil SL Cancer
Indeno(1,2,3-Cd)Pyrene 193-39-5 331 16 4.8% 0.41 mg/kg MAX Yes 0.15 mg/kg Residential Soil SL Cancer
Iron 7439-89-6 6 6 100.0% 2200 mg/kg MAX No 55000 mg/kg Residential Soil SL Noncancer
Isopropylbenzene 98-82-8 359 27 7.5% 22 mg/kg MAX No 2100 mg/kg Residential Soil SL Noncancer
Lead 7439-92-1 89 63 70.8% 78 mg/kg MAX No 400 mg/kg Residential Soil SL Noncancer
Mercury 7439-97-6 114 41 36.0% 11 mg/kg MAX Yes 5.6 mg/kg Residential Soil SL Noncancer
Methylene Chloride 75-09-2 394 1 0.3% 0.05 mg/kg MAX No 11 mg/kg Residential Soil SL Cancer
M-Xylene 108-38-3 2 1 50.0% 17.8 mg/kg MAX No 3400 mg/kg Residential Soil SL Noncancer
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TABLE 2-2

Sitewide Summary Statistics and Initial Screening for Soil
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Number of Number of Detection
Analyte CAS Number Samples Detections Frequency Maximum Detection  Concentration Unit  Concentration Type Conc Exceeds SL  SL Value SL Unit SL Source
Naphthalene 91-20-3 405 51 12.6% 76 mg/kg MAX Yes 3.6 mg/kg Residential Soil SL Cancer
Nickel 7440-02-0 29 29 100.0% 330 mg/kg MAX No 1500 mg/kg Residential Soil SL Noncancer
N-Nitrosodiphenylamine 86-30-6 21 1 4.8% 4.2 mg/kg MAX No 929 mg/kg Residential Soil SL Cancer
N-Propylbenzene 103-65-1 368 34 9.2% 31 mg/kg MAX No 3400 mg/kg Residential Soil SL Noncancer
Phenanthrene 85-01-8 331 36 10.9% 7.5 mg/kg MAX NA NA NA NA
P-lsopropyltoluene 99-87-6 367 36 9.8% 14 mg/kg MAX NA NA NA NA
Pyrene 129-00-0 331 19 57% 0.75 mg/kg MAX No 1700 mg/kg Residential Soil SL Noncancer
Sec-Butylbenzene 135-98-8 368 24 6.5% 13 mg/kg MAX NA NA NA NA
Silver 7440-22-4 89 13 14.6% 61 mg/kg MAX No 390 mg/kg Residential Soil SL Noncancer
Tert-Butylbenzene 98-06-6 368 5 1.4% 0.6 mg/kg MAX NA NA NA NA
Tetrachloroethene 127-18-4 394 22 5.6% 55 mg/kg MAX Yes 0.55 mg/kg Residential Soil SL Cancer
Thallium 7440-28-0 5 1 20.0% 34 mg/kg MAX NA NA NA NA
Toluene 108-88-3 401 21 5.2% 320 mg/kg MAX No 5000 mg/kg Residential Soil SL Noncancer
Trans-1,2-Dichloroethene 156-60-5 391 1 0.3% 0.014 mg/kg MAX No 150 mg/kg Residential Soil SL Noncancer
Trichloroethene 79-01-6 424 31 7.3% 15 mg/kg MAX Yes 2.8 mg/kg Residential Soil SL Cancer
Vinyl Acetate 108-05-4 371 1 0.3% 2.2 mg/kg MAX No 970 mg/kg Residential Soil SL Noncancer
Xylenes, O & P XYLENES1214 2 1 50.0% 4.5 mg/kg MAX NA NA NA NA
Xylenes, Total 1330-20-7 389 42 10.8% 440 mg/kg MAX No 630 mg/kg Residential Soil SL Noncancer
Zinc 7440-66-6 5 5 100.0% 750 mg/kg MAX No 23000 mg/kg Residential Soil SL Noncancer
Notes:
mg/kg= milligram per kilogram
CAS = Chemical Abstract Service
NA = not available
SL = screening level
- ) Benny Bewny Pataray
Originator: Pataray Signawre)
. Corey Corey Schuabenlanden
Checked by: Schwabenlander (Signature)
Approved by ) Wectiael Novak
STCorpm:;  Michael Novak (Signature)
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TABLE 2-3

Sitewide Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Number of Number of Detection Maximum  Concentration  Concentration Concentration

Analyte CAS Number Samples Detections Frequency Detection Unit Type Exceeds SL SL Value  SL Unit SL Source
1,1,1-Trichloroethane 71-55-6 1454 16 1.1% 24 ug/L MAX No 200 ug/L  Residential Tap Water MCL
1,1,2,2-Tetrachloroethane 79-34-5 1388 1 0.1% 1.2 ug/L MAX Yes 0.067 ug/L  Residential Tap Water SL Cancer
1,1,2-Trichloroethane 79-00-5 1388 1 0.1% 4.1 ug/L MAX Yes 0.24 ug/L  Residential Tap Water SL Cancer
1,1,2-Trichlorotrifluoroethane 76-13-1 203 1 0.5% 5.9 ug/L MAX No 59000 ug/L  Residential Tap Water SL Noncancer
1,1-Dichloroethane 75-34-3 1461 725 49.6% 160 ug/L MAX Yes 2.4 ug/L  Residential Tap Water SL Cancer
1,1-Dichloroethene 75-35-4 1459 347 23.8% 100 ug/L MAX Yes 7 ug/L  Residential Tap Water MCL
1,2,4-Trimethylbenzene 95-63-6 1389 269 19.4% 350 ug/L MAX Yes 15 ug/L  Residential Tap Water SL Noncancer
1,2-Dichlorobenzene 95-50-1 1387 2 0.1% 0.2 ug/L MAX No 370 ug/L  Residential Tap Water SL Noncancer
1,2-Dichloroethane 107-06-2 1455 1 0.1% 0.5 ug/L MAX Yes 0.15 ug/L  Residential Tap Water SL Cancer
1,3,5-Trimethylbenzene 108-67-8 1389 155 11.2% 130 ug/L MAX No 370 ug/L  Residential Tap Water SL Noncancer
1,4-Dichlorobenzene 106-46-7 1388 13 0.9% 15 ug/L MAX Yes 0.43 ug/L  Residential Tap Water SL Cancer
1,4-Dioxane 123-91-1 24 1 4.2% 1.2 ug/L MAX Yes 0.67 ug/L  Residential Tap Water SL Cancer
2-Butanone 78-93-3 1388 3 0.2% 59 ug/L MAX No 7100 ug/L  Residential Tap Water SL Noncancer
2-Methylnaphthalene 91-57-6 26 5 19.2% 65 ug/L MAX No 150 ug/L  Residential Tap Water SL Noncancer
Acenaphthene 83-32-9 180 10 5.6% 10 ug/L MAX No 2200 ug/L  Residential Tap Water SL Noncancer
Acenaphthylene 208-96-8 180 8 4.4% 8.6 ug/L MAX NA NA NA NA
Acetone 67-64-1 1387 17 1.2% 770 ug/L MAX No 22000 ug/L  Residential Tap Water SL Noncancer
Arsenic 7440-38-2 28 22 78.6% 19 ug/L MAX Yes 0.045 ug/L  Residential Tap Water SL Cancer
Benzene 71-43-2 1463 423 28.9% 6800 ug/L MAX Yes 0.41 ug/L  Residential Tap Water SL Cancer
Benzo(A)Anthracene 56-55-3 180 1 0.6% 0.12 ug/L MAX Yes 0.029 ug/L  Residential Tap Water SL Cancer
Benzo(A)Pyrene 50-32-8 180 2 1.1% 0.12 ug/L MAX Yes 0.0029 ug/L  Residential Tap Water SL Cancer
Benzo(G,H,l)Perylene 191-24-2 180 1 0.6% 0.024 ug/L MAX NA NA NA NA
Bis(2-Ethylhexyl)Phthalate 117-81-7 26 1 3.8% 310 ug/L MAX Yes 4.8 ug/L  Residential Tap Water SL Cancer
Bromodichloromethane 75-27-4 1445 19 1.3% 7.8 ug/L MAX Yes 0.12 ug/L  Residential Tap Water SL Cancer
Bromoform 75-25-2 1388 3 0.2% 1.7 ug/L MAX No 8.5 ug/L  Residential Tap Water SL Cancer
Butylbenzene 104-51-8 1389 71 5.1% 170 ug/L MAX NA NA NA NA
Carbon Disulfide 75-15-0 1364 1 0.1% 11 ug/L MAX No 1000 ug/L  Residential Tap Water SL Noncancer
Chlorobenzene 108-90-7 1388 20 1.4% 2.3 ug/L MAX No 91 ug/L  Residential Tap Water SL Noncancer
Chlorodibromomethane 124-48-1 1388 10 0.7% 7 ug/L MAX Yes 0.15 ug/L  Residential Tap Water SL Cancer
Chloroethane 75-00-3 1387 64 4.6% 73 ug/L MAX No 21000 ug/L  Residential Tap Water SL Noncancer
Chloroform 67-66-3 1445 132 9.1% 15 ug/L MAX Yes 0.19 ug/L  Residential Tap Water SL Cancer
Chloromethane 74-87-3 1445 6 0.4% 1 ug/L MAX No 190 ug/L  Residential Tap Water SL Noncancer
Chromium 7440-47-3 34 8 23.5% 1500 ug/L MAX Yes 100 ug/L  Residential Tap Water MCL
Cis-1,2-Dichloroethene 156-59-2 1460 504 34.5% 280 ug/L MAX Yes 70 ug/L  Residential Tap Water MCL
Dichlorodifluoromethane 75-71-8 1388 2 0.1% 2.2 ug/L MAX No 390 ug/L  Residential Tap Water SL Noncancer
Dimethyl Phthalate 131-11-3 26 1 3.8% 51 ug/L MAX NA NA NA NA
Ethylbenzene 100-41-4 1406 304 21.6% 910 ug/L MAX Yes 15 ug/L  Residential Tap Water SL Cancer
Fluoranthene 206-44-0 180 1 0.6% 0.34 ug/L MAX No 1500 ug/L  Residential Tap Water SL Noncancer
Fluorene 86-73-7 180 24 13.3% 1.8 ug/L MAX No 1500 ug/L  Residential Tap Water SL Noncancer
Fluoride 16984-48-8 26 26 100.0% 650 ug/L MAX No 1500 ug/L  Residential Tap Water SL Noncancer
Indeno(1,2,3-Cd)Pyrene 193-39-5 180 1 0.6% 0.018 ug/L MAX No 0.029 ug/L  Residential Tap Water SL Cancer
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TABLE 2-3

Sitewide Summary Statistics and Initial Screening for Groundwater

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Number of Number of Detection Maximum  Concentration  Concentration Concentration
Analyte CAS Number Samples Detections Frequency Detection Unit Type Exceeds SL SL Value  SL Unit SL Source
Iron 7439-89-6 107 57 53.3% 32000 ug/L MAX Yes 26000 ug/L  Residential Tap Water SL Noncancer
Isopropylbenzene 98-82-8 1364 352 25.8% 210 ug/L MAX No 680 ug/L  Residential Tap Water SL Noncancer
Manganese 7439-96-5 28 16 57.1% 3200 ug/L MAX Yes 880 ug/L  Residential Tap Water SL Noncancer
Mercury 7439-97-6 25 1 4.0% 0.39 ug/L MAX No 0.57 ug/L  Residential Tap Water SL Noncancer
Methyl Tert-Butyl Ether 1634-04-4 1389 421 30.3% 4300 ug/L MAX Yes 12 ug/L  Residential Tap Water SL Cancer
Methylene Chloride 75-09-2 1388 4 0.3% 120 ug/L MAX Yes 4.8 ug/L  Residential Tap Water SL Cancer
Naphthalene 91-20-3 1366 416 30.5% 580 ug/L MAX Yes 0.14 ug/L  Residential Tap Water SL Cancer
Nickel 7440-02-0 34 9 26.5% 140 ug/L MAX No 730 ug/L  Residential Tap Water SL Noncancer
Nitrogen, Nitrate (As N) NO3N 106 92 86.8% 19000 ug/L MAX NA NA NA NA
N-Propylbenzene 103-65-1 1389 335 24.1% 170 ug/L MAX No 1300 ug/L  Residential Tap Water SL Noncancer
O-Xylene 95-47-6 181 4 2.2% 24 ug/L MAX No 1200 ug/L  Residential Tap Water SL Noncancer
Phenanthrene 85-01-8 180 20 11.1% 2.8 ug/L MAX NA NA NA NA
Phenol 108-95-2 26 2 7.7% 130 ug/L MAX No 11000 ug/L  Residential Tap Water SL Noncancer
P-Isopropyltoluene 99-87-6 1388 92 6.6% 8.6 ug/L MAX NA NA NA NA
Pyrene 129-00-0 180 2 1.1% 0.45 ug/L MAX No 1100 ug/L  Residential Tap Water SL Noncancer
Sec-Butylbenzene 135-98-8 1389 158 11.4% 22 ug/L MAX NA NA NA NA
Styrene 100-42-5 1386 1 0.1% 0.69 ug/L MAX No 100 ug/L  Residential Tap Water MCL
Tert-Butylbenzene 98-06-6 1388 40 2.9% 1.9 ug/L MAX NA NA NA NA
Tetrachloroethene 127-18-4 1460 279 19.1% 14 ug/L MAX Yes 0.11 ug/L  Residential Tap Water SL Cancer
Toluene 108-88-3 1460 68 4.7% 130 ug/L MAX No 1000 ug/L  Residential Tap Water MCL
Trans-1,2-Dichloroethene 156-60-5 1454 12 0.8% 3.6 ug/L MAX No 100 ug/L  Residential Tap Water MCL
Trichloroethene 79-01-6 1461 817 55.9% 430 ug/L MAX Yes 2 ug/L  Residential Tap Water SL Cancer
Vinyl Chloride 75-01-4 1461 249 17.0% 370 ug/L MAX Yes 0.016 ug/L  Residential Tap Water SL Cancer
Xylenes, M & P XYLENES1314 181 11 6.1% 66 ug/L MAX NA NA NA NA
Xylenes, Total 1330-20-7 1429 211 14.8% 1600 ug/L MAX Yes 200 ug/L  Residential Tap Water SL Noncancer
Notes:
pg/L = microgram per liter
CAS = Chemical Abstract
Service
MCL = maximum contaminant level
NA = not available
SL = screening level
Originator: PB;gpay ?W Pataray
y (Signature)
Checked by: Schwca:lgre%ander 6mq(s-5i'gnature)
Approved by ) Wichael Novak
STCor pM:  Michael Novak (Signature)
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

Soil
1,1,1,2-TETRACHLOROETHANE 630-20-6 375 0.002 1.9 mg/kg Residential Soil RRSL Cancer
1,1,2,2-TETRACHLOROETHANE 79-34-5 394 0.00006 0.56 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
1,2,3-TRICHLOROBENZENE 87-61-6 368 0.0042 49 mg/kg Noncancer
1,2,3-TRICHLOROPROPANE 96-18-4 368 0.0052 0.005 mg/kg Residential Soil RSL Cancer
1,2,4-TRICHLOROBENZENE 120-82-1 332 0.0042 22 mg/kg Residential Soil RSL Cancer
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 359 0.0042 0.0054 mg/kg Residential Soil RSL Cancer
1,2-DIBROMOETHANE 106-93-4 368 0.0017 0.034 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
1,2-DICHLOROBENZENE 95-50-1 393 0.0003 1900 mg/kg Noncancer
1,2-DICHLOROETHANE 107-06-2 394 0.00006 0.43 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
1,2-DICHLOROETHENE (TOTAL) 540-59-0 3 0.01 700 mg/kg Noncancer
1,2-DICHLOROPROPANE 78-87-5 394 0.00008 0.89 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
1,3-DICHLOROPROPANE 142-28-9 368 0.0017 1600 mg/kg Noncancer
2,2'-OXYBIS(1-CHLOROPROPANE) 108-60-1 36 0.002 4.6 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
2,4,5-TRICHLOROPHENOL 95-95-4 12 0.3 6100 mg/kg Noncancer
2,4,6-TRICHLOROPHENOL 88-06-2 21 0.17 44 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
2,4-DICHLOROPHENOL 120-83-2 21 0.17 180 mg/kg Noncancer

Residential Soil RSL
2,4-DIMETHYLPHENOL 105-67-9 21 0.17 1200 mg/kg Noncancer

Residential Soil RSL
2,4-DINITROPHENOL 51-28-5 21 0.3 120 mg/kg Noncancer
2,4-DINITROTOLUENE 121-14-2 21 0.17 1.6 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
2,6-DINITROTOLUENE 606-20-2 21 0.17 61 mg/kg Noncancer

Residential Soil RSL
2-CHLORONAPHTHALENE 91-58-7 21 0.17 6300 mg/kg Noncancer

Residential Soil RSL
2-CHLOROPHENOL 95-57-8 21 0.17 390 mg/kg Noncancer

Residential Soil RSL
2-CHLOROTOLUENE 95-49-8 368 0.0042 1600 mg/kg Noncancer

Residential Soil RSL
2-HEXANONE 591-78-6 374 0.0083 210 mg/kg Noncancer

Residential Soil RSL
2-METHYLNAPHTHALENE 91-57-6 45 0.0313 310 mg/kg Noncancer
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

Residential Soil RSL
2-METHYLPHENOL 95-48-7 21 0.17 3100 mg/kg Noncancer

Residential Soil RSL
2-NITROANILINE 88-74-4 12 0.3 610 mg/kg Noncancer
3,3'-DICHLOROBENZIDINE 91-94-1 21 0.3 1.1 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
4,6-DINITRO-2-METHYLPHENOL 534-52-1 21 0.3 4.9 mg/kg Noncancer

Residential Soil RSL
4-CHLORO-3-METHYLPHENOL 59-50-7 21 0.17 6100 mg/kg Noncancer
4-CHLOROANILINE 106-47-8 21 0.17 2.4 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
4-CHLOROTOLUENE 106-43-4 368 0.0042 5500 mg/kg Noncancer

Residential Soil RSL
4-METHYL-2-PENTANONE 108-10-1 378 0.0042 5300 mg/kg Noncancer

Residential Soil RSL
4-METHYLPHENOL 106-44-5 21 0.17 310 mg/kg Noncancer
4-NITROANILINE 100-01-6 12 0.3 24 mg/kg Residential Soil RSL Cancer
ANILINE 62-53-3 3 0.17 85 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
ANTIMONY 7440-36-0 5 5 31 mg/kg Noncancer

Residential Soil RSL
AROCLOR-1016 12674-11-2 5 0.05 3.9 mg/kg Noncancer
AROCLOR-1232 11141-16-5 5 0.05 0.14 mg/kg Residential Soil RSL Cancer
AROCLOR-1242 53469-21-9 5 0.05 0.22 mg/kg Residential Soil RSL Cancer
AROCLOR-1248 12672-29-6 5 0.05 0.22 mg/kg Residential Soil RSL Cancer
AROCLOR-1254 11097-69-1 5 0.05 0.22 mg/kg Residential Soil RSL Cancer
AROCLOR-1260 11096-82-5 5 0.05 0.22 mg/kg Residential Soil RSL Cancer
AZOBENZENE 103-33-3 13 0.3 5.1 mg/kg Residential Soil RSL Cancer
BENZENE, (CHLOROMETHYL)- 100-44-7 16 0.002 1 mg/kg Residential Soil RSL Cancer
BENZIDINE 92-87-5 1 1.7 0.0005 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
BENZOIC ACID 65-85-0 21 0.3 240000 mg/kg Noncancer

Residential Soil RSL
BENZYL ALCOHOL 100-51-6 21 0.17 6100 mg/kg Noncancer

Residential Soil RSL
BIS(2-CHLOROETHOXY)METHANE 111-91-1 36 0.002 180 mg/kg Noncancer
BIS(2-CHLOROETHYL)ETHER 111-44-4 21 0.17 0.21 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
BROMOBENZENE 108-86-1 384 0.002 300 mg/kg Noncancer
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

BROMODICHLOROMETHANE 75-27-4 394 0.0004 0.27 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
BROMOMETHANE 74-83-9 388 0.002 7.3 mg/kg Noncancer
BUTYLBENZYL PHTHALATE 85-68-7 21 0.17 260 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
CARBON DISULFIDE 75-15-0 364 0.0042 820 mg/kg Noncancer
CHLOROACETALDEHYDE 107-20-0 16 0.002 1.8 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
CHLOROETHANE 75-00-3 394 0.00104 15000 mg/kg Noncancer

Residential Soil RSL
CHLOROMETHANE 74-87-3 393 0.00016 120 mg/kg Noncancer
CHLOROMETHYL METHYL ETHER 107-30-2 16 0.002 0.019 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
CYANIDE 57-12-5 8 0.4 1600 mg/kg Noncancer
DIBENZO(A,H)ANTHRACENE 53-70-3 331 0.0051 0.015 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
DIBENZOFURAN 132-64-9 21 0.17 78 mg/kg Noncancer

Residential Soil RSL
DIBROMOMETHANE 74-95-3 375 0.0017 25 mg/kg Noncancer

Residential Soil RSL
DICHLORODIFLUOROMETHANE 75-71-8 386 0.002 180 mg/kg Noncancer

Residential Soil RSL
DIETHYL PHTHALATE 84-66-2 21 0.17 49000 mg/kg Noncancer
HEXACHLOROBENZENE 118-74-1 21 0.17 0.3 mg/kg Residential Soil RSL Cancer
HEXACHLOROBUTADIENE 87-68-3 371 0.0042 6.2 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
HEXACHLOROCYCLOPENTADIENE 77-47-4 21 0.17 370 mg/kg Noncancer
HEXACHLOROETHANE 67-72-1 21 0.17 35 mg/kg Residential Soil RSL Cancer
ISOPHORONE 78-59-1 21 0.17 510 mg/kg Residential Soil RSL Cancer
METHYL TERT-BUTYL ETHER 1634-04-4 368 0.0042 43 mg/kg Residential Soil RSL Cancer
NITROBENZENE 98-95-3 21 0.17 4.8 mg/kg Residential Soil RSL Cancer
N-NITROSODIMETHYLAMINE 62-75-9 1 0.17 0.0023 mg/kg Residential Soil RSL Cancer
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 21 0.17 0.069 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
O-XYLENE 95-47-6 11 0.025 3800 mg/kg Noncancer
PENTACHLOROPHENOL 87-86-5 21 0.3 0.89 mg/kg Residential Soil RSL Cancer

Residential Soil RSL
PHENOL 108-95-2 21 0.17 18000 mg/kg Noncancer
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

Residential Soil RSL
PYRIDINE 110-86-1 4 0.3 78 mg/kg Noncancer

Residential Soil RSL
SELENIUM 7782-49-2 89 0.25 390 mg/kg Noncancer

Residential Soil RSL
STYRENE 100-42-5 374 0.0017 6300 mg/kg Noncancer

Residential Soil RSL
TRICHLOROFLUOROMETHANE 75-69-4 394 0.002 790 mg/kg Noncancer
VINYL CHLORIDE 75-01-4 393 0.00036 0.06 mg/kg Residential Soil RRSL Cancer
Groundwater

Residential Tap Water RSL
1,1,1,2-TETRACHLOROETHANE 630-20-6 1364 0.26 0.52 pg/L  Cancer

Residential Tap Water RSL
1,2,3-TRICHLOROBENZENE 87-61-6 1382 0.29 29 pg/L  Noncancer

Residential Tap Water RSL
1,2,3-TRICHLOROPROPANE 96-18-4 1382 0.27 0.00072 pg/L  Cancer

Residential Tap Water RSL
1,2,4-TRICHLOROBENZENE 120-82-1 1382 0.5 2.3 pg/L  Cancer

Residential Tap Water RSL
1,2-DIBROMO-3-CHLOROPROPANE 96-12-8 1364 1 0.00032 png/L  Cancer

Residential Tap Water RSL
1,2-DIBROMOETHANE 106-93-4 1383 0.1 0.0065 pg/L  Cancer

Residential Tap Water RSL
1,2-DICHLOROPROPANE 78-87-5 1382 0.39 0.39 pg/L  Cancer

Residential Tap Water RSL
1,3-DICHLOROPROPANE 142-28-9 1382 0.1 730 pg/L  Noncancer

Residential Tap Water RSL
2,2'-OXYBIS(1-CHLOROPROPANE) 108-60-1 26 10 0.32 png/L  Cancer

Residential Tap Water RSL
2,4,5-TRICHLOROPHENOL 95-95-4 1 10 3700 pg/L  Noncancer

Residential Tap Water RSL
2,4,6-TRICHLOROPHENOL 88-06-2 26 10 6.1 png/L  Cancer

Residential Tap Water RSL
2,4-DICHLOROPHENOL 120-83-2 26 10 110 pg/L  Noncancer

Residential Tap Water RSL
2,4-DIMETHYLPHENOL 105-67-9 26 10 730 pg/L  Noncancer

Residential Tap Water RSL
2,4-DINITROPHENOL 51-28-5 21 20 73 pg/L  Noncancer

Residential Tap Water RSL
2,4-DINITROTOLUENE 121-14-2 26 10 0.22 png/L  Cancer

Residential Tap Water RSL
2,6-DINITROTOLUENE 606-20-2 26 10 37 pg/L  Noncancer

Residential Tap Water RSL
2-CHLORONAPHTHALENE 91-58-7 26 10 2900 pg/L  Noncancer

Residential Tap Water RSL
2-CHLOROPHENOL 95-57-8 26 10 180 pg/L  Noncancer

Residential Tap Water RSL
2-CHLOROTOLUENE 95-49-8 1382 0.33 730 pg/L  Noncancer

Residential Tap Water RSL
2-HEXANONE 591-78-6 1382 1.1 47 pg/L  Noncancer

Residential Tap Water RSL
2-METHYLPHENOL 95-48-7 26 10 1800 pg/L  Noncancer
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

Residential Tap Water RSL
2-NITROANILINE 88-74-4 1 20 370 ug/L  Noncancer

Residential Tap Water RSL
3,3'-DICHLOROBENZIDINE 91-94-1 26 20 0.15 pg/L  Cancer

Residential Tap Water RSL
4,6-DINITRO-2-METHYLPHENOL 534-52-1 26 10 2.9 ug/L  Noncancer

Residential Tap Water RSL
4-CHLORO-3-METHYLPHENOL 59-50-7 26 10 3700 ug/L  Noncancer

Residential Tap Water RSL
4-CHLOROANILINE 106-47-8 26 10 0.34 pg/L  Cancer

Residential Tap Water RSL
4-CHLOROTOLUENE 106-43-4 1383 0.35 2600 ug/L  Noncancer

Residential Tap Water RSL
4-METHYL-2-PENTANONE 108-10-1 1383 1.6 2000 ug/L  Noncancer

Residential Tap Water RSL
4-METHYLPHENOL 106-44-5 26 10 180 ug/L  Noncancer

Residential Tap Water RSL
4-NITROANILINE 100-01-6 1 20 3.4 pg/L  Cancer

Residential Tap Water RSL
ANTHRACENE 120-12-7 180 0.1 11000 ug/L  Noncancer

Residential Tap Water RSL
AZOBENZENE 103-33-3 26 10 0.12 ug/L  Cancer

Residential Tap Water RSL
BENZO(B)FLUORANTHENE 205-99-2 180 0.1 0.029 pg/L  Cancer

Residential Tap Water RSL
BENZO(K)FLUORANTHENE 207-08-9 180 0.1 0.29 pg/L  Cancer

Residential Tap Water RSL
BENZOIC ACID 65-85-0 21 50 150000 ug/L  Noncancer

Residential Tap Water RSL
BENZYL ALCOHOL 100-51-6 26 10 3700 ug/L  Noncancer
BERYLLIUM 7440-41-7 27 1 4 png/L  Residential Tap Water MCL

Residential Tap Water RSL
BIS(2-CHLOROETHOXY)METHANE 111-91-1 26 10 110 pg/L  Noncancer

Residential Tap Water RSL
BIS(2-CHLOROETHYL)ETHER 111-44-4 26 10 0.012 pg/L  Cancer

Residential Tap Water RSL
BROMOBENZENE 108-86-1 1382 0.12 88 pg/L  Noncancer

Residential Tap Water RSL
BROMOMETHANE 74-83-9 1439 0.35 8.7 pg/L  Noncancer

Residential Tap Water RSL
BUTYLBENZYL PHTHALATE 85-68-7 26 10 35 pg/L  Cancer

Residential Tap Water RSL
CARBON TETRACHLORIDE 56-23-5 1382 0.36 0.44 pg/L  Cancer

Residential Tap Water RSL
CHRYSENE 218-01-9 180 0.1 2.9 pg/L  Cancer

Residential Tap Water RSL
DIBENZO(A,H)ANTHRACENE 53-70-3 180 0.1 0.0029 pg/L  Cancer

Residential Tap Water RSL
DIBENZOFURAN 132-64-9 26 10 37 pg/L  Noncancer

Residential Tap Water RSL
DIBROMOMETHANE 74-95-3 1364 0.29 8.2 pg/L  Noncancer

Residential Tap Water RSL
DIETHYL PHTHALATE 84-66-2 26 10 29000 pg/L  Noncancer
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type

Residential Tap Water RSL
DI-N-BUTYL PHTHALATE 84-74-2 26 10 3700 pg/L  Noncancer

Residential Tap Water RSL
HEXACHLOROBENZENE 118-74-1 26 10 0.042 ug/L  Cancer

Residential Tap Water RSL
HEXACHLOROBUTADIENE 87-68-3 1364 0.28 0.86 ug/L  Cancer
HEXACHLOROCYCLOPENTADIENE 77-47-4 26 20 50 ug/L  Residential Tap Water MCL

Residential Tap Water RSL
HEXACHLOROETHANE 67-72-1 26 10 4.8 ug/L  Cancer

Residential Tap Water RSL
ISOPHORONE 78-59-1 26 10 71 ug/L  Cancer
LEAD 7439-92-1 1 2 15 png/L  Residential Tap Water MCL

Residential Tap Water RSL
NITROBENZENE 98-95-3 26 10 0.12 ug/L  Cancer

Residential Tap Water RSL
N-NITROSO-DI-N-PROPYLAMINE 621-64-7 26 10 0.0096 ug/L  Cancer

Residential Tap Water RSL
N-NITROSODIPHENYLAMINE 86-30-6 26 10 14 ug/L  Cancer

Residential Tap Water RSL
PENTACHLOROPHENOL 87-86-5 26 20 0.17 ug/L  Cancer

Residential Tap Water RSL
PYRIDINE 110-86-1 1 10 37 pg/L  Noncancer

Residential Tap Water RSL
TRICHLOROFLUOROMETHANE 75-69-4 1439 0.47 1300 ug/L  Noncancer

Residential Tap Water RSL
VINYL ACETATE 108-05-4 1382 0.5 410 ug/L  Noncancer
Soil Gas-to-Indoor Air

FHHRA Residential Soll Gas
1,1,1,2-TETRACHLOROETHANE 630-20-6 436 5 0.1 ug/L  RBSL Cancer (5 ft bgs)

FHHRA Residential Soil Gas
1,3-BUTADIENE 106-99-0 141 0.0011 0.025 ug/L  RBSL Cancer (5 ft bgs)

FHHRA Residential Soil Gas
BENZENE, (CHLOROMETHYL)- 100-44-7 141 0.01 0.32 ug/L  RBSL Noncancer (5 ft bgs)

FHHRA Residential Soil Gas
BROMOETHENE 593-60-2 141 0.0011 1.6 ug/L  RBSL Noncancer (5 ft bgs)

FHHRA Residential Soil Gas
BROMOMETHANE 74-83-9 298 0.00063 1.6 ug/L  RBSL Noncancer (5 ft bgs)

Groundwater-to-Indoor Air

FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
1,1,1,2-TETRACHLOROETHANE 630-20-6 1098 0.26 7.5 ng/L  bgs)

FHHRA Residential GW

Vapor Intrusion RBSL (35 ft
1,2-DIBROMOETHANE 106-93-4 1098 0.1 0.8 ug/L  bgs)

FHHRA Residential GW

Vapor Intrusion RBSL (35 ft
1,2-DICHLOROPROPANE 78-87-5 1098 0.39 4.2 ug/L  bgs)

FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
4-METHYL-2-PENTANONE 108-10-1 1098 1.6 1100000 pg/L bgs)
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TABLE 2-4

Sample Quantitation Limit Assessment Results
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Sitewide
Sample  Minimum Non- Minimum
Analyte CAS Number Count Detect Result SL Units Minimum SL Type
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
BROMOMETHANE 74-83-9 1113 0.35 41 ug/L  bgs)
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
CARBON TETRACHLORIDE 56-23-5 1098 0.36 0.26 ug/L  bgs)
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
DICHLORODIFLUOROMETHANE 75-71-8 1098 0.43 33 ug/L  bgs)
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
HEXACHLOROBUTADIENE 87-68-3 1098 0.28 0.93 ug/L  bgs)
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
HEXACHLOROETHANE 67-72-1 34 9.4 190 ug/L  bgs)
Vapor Intrusion RBSL (35 ft
NITROBENZENE 98-95-3 34 9.4 3900 ug/L  bgs)
Vapor Intrusion RBSL (35 ft
TRICHLOROFLUOROMETHANE 75-69-4 1113 0.47 320 ug/L  bgs)
FHHRA Residential GW
Vapor Intrusion RBSL (35 ft
VINYL ACETATE 108-05-4 1097 2.2 18000 ug/L  bgs)
Notes:
pg/L = microgram per liter
bgs = below ground surface
CAS = Chemical Abstract Service
ft = feet
FHHRA = focused human health risk assessment
GW = groundwater
mg/kg = milligram per kilogram
RBSL = risk-based screening level
RSL = regional screening level
SL = screening level
Originator: Benny Beuny Patarnay
'ginator- Pataray (Signature)
. Corey Corey Schuabenlander
Checked by: Schwabenlander (Signature)
Approved by . Wectiael Novak
STCor pM:  Michael Novak (Signature)
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TABLE 2-5

Exposure Area Summary Statistics and Initial Screening for Soil
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum Detection Lowest RSL

Exposure Area Analyte CAS Number | Number of Detections Number of Samples | Detection Frequency (mg/kg) (mg/kg) Max. Conc. > RSL SL Type
1,2,4-TRIMETHYLBENZENE 95-63-6 25 203 12% 140 62 Yes Residential Soil RRSL Noncancer
1,4-DICHLOROBENZENE 106-46-7 1 221 0% 16 2.4 Yes Residential Soil RSL Cancer
ARSENIC 7440-38-2 2 2 100% 9 0.39 Yes Residential Soil RSL Cancer
BENZENE 71-43-2 4 233 2% 46 1.1 Yes Residential Soil RSL Cancer
BENZO(A)ANTHRACENE 56-55-3 5 176 3% 0.25 0.15 Yes Residential Soil RSL Cancer

- BENZO(A)PYRENE 50-32-8 8 176 5% 0.4 0.015 Yes Residential Soil RSL Cancer
Honeywell Facility North - - .

Exposure Area BENZO(B)FLUORANTHENE 205-99-2 7 176 4% 0.64 0.15 Yes Residential Soil RSL Cancer
ETHYLBENZENE 100-41-4 19 233 8% 180 5.4 Yes Residential Soil RSL Cancer
INDENO(1,2,3-CD)PYRENE 193-39-5 5 176 3% 0.41 0.15 Yes Residential Soil RSL Cancer
MERCURY 7439-97-6 8 18 44% 11 5.6 Yes Residential Soil RSL Noncancer
NAPHTHALENE 91-20-3 27 204 13% 76 3.6 Yes Residential Soil RSL Cancer
TETRACHLOROETHENE 127-18-4 9 221 4% 0.63 0.55 Yes Residential Soil RSL Cancer
TRICHLOROETHENE 79-01-6 20 251 8% 0.14 2.8 Residential Soil RSL Cancer
1,2,4-TRIMETHYLBENZENE 95-63-6 24 158 15% 82 62 Yes Residential Soil RSL Noncancer
1,4-DICHLOROBENZENE 106-46-7 2 165 1% 0.18 2.4 Residential Soil RSL Cancer
ARSENIC 7440-38-2 44 56 79% 29 0.39 Yes Residential Soil RSL Cancer
BENZENE 71-43-2 1 161 1% 0.0034 1.1 Residential Soil RSL Cancer
BENZO(A)ANTHRACENE 56-55-3 6 121 5% 0.041 0.15 Residential Soil RSL Cancer
BENZO(A)PYRENE 50-32-8 16 121 13% 0.19 0.015 Yes Residential Soil RSL Cancer

Honeywell Facility South |BENZO(B)FLUORANTHENE 205-99-2 11 112 10% 0.12 0.15 Residential Soil RSL Cancer

Exposure Area ETHYLBENZENE 100-41-4 9 161 6% 3.3 54 Residential Soil RSL Cancer
HEXAVALENT CHROMIUM 18540-29-9 1 36 3% 1.3 0.29 Yes Residential Soil RSL Cancer
INDENO(1,2,3-CD)PYRENE 193-39-5 11 121 9% 0.069 0.15 Residential Soil RSL Cancer
MERCURY 7439-97-6 18 65 28% 2.4 5.6 Residential Soil RSL Noncancer
NAPHTHALENE 91-20-3 24 167 14% 21 3.6 Yes Residential Soil RSL Cancer
TETRACHLOROETHENE 127-18-4 13 166 8% 55 0.55 Yes Residential Soil RSL Cancer
TRICHLOROETHENE 79-01-6 11 166 7% 15 2.8 Yes Residential Soil RSL Cancer
1,2,4-TRIMETHYLBENZENE 95-63-6 0 5 0% -- 62 Residential Soil RSL Noncancer
1,4-DICHLOROBENZENE 106-46-7 0 5 0% -- 2.4 Residential Soil RSL Cancer
ARSENIC 7440-38-2 31 31 100% 21 0.39 Yes Residential Soil RSL Cancer
BENZENE 71-43-2 0 5 0% -- 1.1 Residential Soil RSL Cancer
BENZO(A)ANTHRACENE 56-55-3 0 32 0% -- 0.15 Residential Soil RSL Cancer
BENZO(A)PYRENE 50-32-8 0 32 0% -- 0.015 Residential Soil RSL Cancer

Offsite PSHIA BENZO(B)FLUORANTHENE 205-99-2 0 32 0% -- 0.15 Residential Soil RSL Cancer

Exposure Area ETHYLBENZENE 100-41-4 0 5 0% - 54 Residential Soil RSL Cancer
HEXAVALENT CHROMIUM 18540-29-9 0 4 0% -- 0.29 Residential Soil RSL Cancer
INDENO(1,2,3-CD)PYRENE 193-39-5 0 32 0% -- 0.15 Residential Soil RSL Cancer
MERCURY 7439-97-6 15 31 48% 0.078 5.6 Residential Soil RSL Noncancer
NAPHTHALENE 91-20-3 0 32 0% -- 3.6 Residential Soil RSL Cancer
TETRACHLOROETHENE 127-18-4 0 5 0% -- 0.55 Residential Soil RSL Cancer
TRICHLOROETHENE 79-01-6 0 5 0% -- 2.8 Residential Soil RSL Cancer

Notes:
CAS = Chemical Abstract Service
mg/L = milligram per kilogram
Max. Conc. = maximum concentration Originator: PBz;ingy ?""S‘? Patanay
MCL = maximum contaminant level (Signature)
RSL = regior\al screening level Checked by: Schwca:lg;en){ander g"’"q(ssim“‘”
SL = screening level
—= i Approved b Wectiael Novak

= Chemical not detected s?g o PM: Y Michael Novak SoratS)
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) >RSL SL Type
Honeywell Facility North Exposure Area

SRG sub-unit 1,1,2,2-TETRACHLOROETHANE 79-34-5 0 218 0% -- Residential Tap Water RSL Cancer
SRG sub-unit 1,1,2-TRICHLOROETHANE 79-00-5 0 218 0% - Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHANE 75-34-3 121 218 56% 100 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHENE 75-35-4 16 218 7% 10 Yes Residential Tap Water MCL

SRG sub-unit 1,2,4-TRIMETHYLBENZENE 95-63-6 105 219 48% 350 Yes Residential Tap Water RSL Noncancer
SRG sub-unit 1,2-DICHLOROETHANE 107-06-2 0 218 0% -- Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DICHLOROBENZENE 106-46-7 6 218 3% 1.5 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DIOXANE 123-91-1 0 3 0% -- Residential Tap Water RSL Cancer
SRG sub-unit ARSENIC 7440-38-2 2 3 67% 13 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZENE 71-43-2 131 219 60% 5600 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)ANTHRACENE 56-55-3 0 21 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)PYRENE 50-32-8 0 21 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BIS(2-ETHYLHEXYL)PHTHALATE |117-81-7 0 3 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BROMODICHLOROMETHANE 75-27-4 2 218 1% 0.28 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHLORODIBROMOMETHANE 124-48-1 0 218 0% -- Residential Tap Water RSL Cancer
SRG sub-unit CHLOROFORM 67-66-3 17 218 8% 6 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHROMIUM 7440-47-3 2 5 40% 97 Residential Tap Water MCL

SRG sub-unit CIS-1,2-DICHLOROETHENE 156-59-2 44 218 20% 53 Residential Tap Water MCL

SRG sub-unit ETHYLBENZENE 100-41-4 121 219 55% 810 Yes Residential Tap Water RSL Cancer
SRG sub-unit IRON 7439-89-6 17 24 71% 12000 Residential Tap Water RSL Noncancer
SRG sub-unit MANGANESE 7439-96-5 3 3 100% 3000 Yes Residential Tap Water RSL Noncancer
SRG sub-unit METHYL TERT-BUTYL ETHER 1634-04-4 106 219 48% 4300 Yes Residential Tap Water RSL Cancer
SRG sub-unit METHYLENE CHLORIDE 75-09-2 1 218 0% 0.33 Residential Tap Water RSL Cancer
SRG sub-unit NAPHTHALENE 91-20-3 124 218 57% 580 Yes Residential Tap Water RSL Cancer
SRG sub-unit TETRACHLOROETHENE 127-18-4 37 218 17% 6.9 Yes Residential Tap Water RSL Cancer
SRG sub-unit TRICHLOROETHENE 79-01-6 128 219 58% 120 Yes Residential Tap Water RSL Cancer
SRG sub-unit VINYL CHLORIDE 75-01-4 69 218 32% 370 Yes Residential Tap Water RSL Cancer
SRG sub-unit XYLENES, TOTAL 1330-20-7 79 218 36% 570 Yes Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Honeywell Facility North Exposure Area (Continued)

Basin Fill sub-unit |1,1,2,2-TETRACHLOROETHANE 79-34-5 0 74 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1,2-TRICHLOROETHANE 79-00-5 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1-DICHLOROETHANE 75-34-3 30 74 41% 29 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [1,1-DICHLOROETHENE 75-35-4 3 74 4% 1.2 Residential Tap Water MCL

Basin Fill sub-unit {1,2,4-TRIMETHYLBENZENE 95-63-6 0 74 0% -- Residential Tap Water RSL Noncancer
Basin Fill sub-unit |1,2-DICHLOROETHANE 107-06-2 0 74 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,4-DICHLOROBENZENE 106-46-7 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [BENZENE 71-43-2 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [BROMODICHLOROMETHANE 75-27-4 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [CHLORODIBROMOMETHANE 124-48-1 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |CHLOROFORM 67-66-3 2 74 3% 1 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |CIS-1,2-DICHLOROETHENE 156-59-2 4 74 5% 3.5 Residential Tap Water MCL

Basin Fill sub-unit [ETHYLBENZENE 100-41-4 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [IRON 7439-89-6 0 2 0% -- Residential Tap Water RSL Noncancer
Basin Fill sub-unit [METHYL TERT-BUTYL ETHER 1634-04-4 12 74 16% 1100 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |METHYLENE CHLORIDE 75-09-2 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |[NAPHTHALENE 91-20-3 1 74 1% 2.9 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [TETRACHLOROETHENE 127-18-4 3 74 4% 1.4 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [TRICHLOROETHENE 79-01-6 51 74 69% 30 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [VINYL CHLORIDE 75-01-4 0 74 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [XYLENES, TOTAL 1330-20-7 0 74 0% -- Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Honeywell Facility North Exposure Area (Continued)

Bedrock 1,1,2,2-TETRACHLOROETHANE 79-34-5 0 39 0% - Residential Tap Water RSL Cancer
Bedrock 1,1,2-TRICHLOROETHANE 79-00-5 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHANE 75-34-3 1 39 3% 0.8 Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHENE 75-35-4 4 39 10% 5.3 Residential Tap Water MCL

Bedrock 1,2,4-TRIMETHYLBENZENE 95-63-6 0 39 0% -- Residential Tap Water RSL Noncancer
Bedrock 1,2-DICHLOROETHANE 107-06-2 0 39 0% - Residential Tap Water RSL Cancer
Bedrock 1,4-DICHLOROBENZENE 106-46-7 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock BENZENE 71-43-2 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock BROMODICHLOROMETHANE 75-27-4 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock CHLORODIBROMOMETHANE 124-48-1 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock CHLOROFORM 67-66-3 7 39 18% 4.3 Yes Residential Tap Water RSL Cancer
Bedrock CIS-1,2-DICHLOROETHENE 156-59-2 7 39 18% 36 Residential Tap Water MCL

Bedrock ETHYLBENZENE 100-41-4 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock IRON 7439-89-6 5 6 83% 32000 Yes Residential Tap Water RSL Noncancer
Bedrock METHYL TERT-BUTYL ETHER 1634-04-4 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock METHYLENE CHLORIDE 75-09-2 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock NAPHTHALENE 91-20-3 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock TETRACHLOROETHENE 127-18-4 5 39 13% 4.2 Yes Residential Tap Water RSL Cancer
Bedrock TRICHLOROETHENE 79-01-6 22 39 56% 190 Yes Residential Tap Water RSL Cancer
Bedrock VINYL CHLORIDE 75-01-4 0 39 0% -- Residential Tap Water RSL Cancer
Bedrock XYLENES, TOTAL 1330-20-7 0 39 0% -- Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) >RSL SL Type
Honeywell Facility South Exposure Area

SRG sub-unit 1,1,2,2-TETRACHLOROETHANE 79-34-5 1 277 0% 1.2 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,1,2-TRICHLOROETHANE 79-00-5 0 277 0% - Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHANE 75-34-3 178 278 64% 160 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHENE 75-35-4 41 277 15% 38 Yes Residential Tap Water MCL

SRG sub-unit 1,2,4-TRIMETHYLBENZENE 95-63-6 99 277 36% 310 Yes Residential Tap Water RSL Noncancer
SRG sub-unit 1,2-DICHLOROETHANE 107-06-2 0 278 0% -- Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DICHLOROBENZENE 106-46-7 4 278 1% 0.46 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DIOXANE 123-91-1 1 2 50% 1.2 Yes Residential Tap Water RSL Cancer
SRG sub-unit ARSENIC 7440-38-2 4 4 100% 12 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZENE 71-43-2 180 278 65% 6800 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)ANTHRACENE 56-55-3 0 15 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)PYRENE 50-32-8 0 15 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BIS(2-ETHYLHEXYL)PHTHALATE |117-81-7 0 2 0% -- Residential Tap Water RSL Cancer
SRG sub-unit BROMODICHLOROMETHANE 75-27-4 1 277 0% 3.8 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHLORODIBROMOMETHANE 124-48-1 2 277 1% 3.5 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHLOROFORM 67-66-3 13 277 5% 7 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHROMIUM 7440-47-3 1 3 33% 15 Residential Tap Water MCL

SRG sub-unit CIS-1,2-DICHLOROETHENE 156-59-2 118 277 43% 43 Residential Tap Water MCL

SRG sub-unit ETHYLBENZENE 100-41-4 118 278 42% 910 Yes Residential Tap Water RSL Cancer
SRG sub-unit IRON 7439-89-6 19 24 79% 12000 Residential Tap Water RSL Noncancer
SRG sub-unit MANGANESE 7439-96-5 3 3 100% 2300 Yes Residential Tap Water RSL Noncancer
SRG sub-unit METHYL TERT-BUTYL ETHER 1634-04-4 135 277 49% 1300 Yes Residential Tap Water RSL Cancer
SRG sub-unit METHYLENE CHLORIDE 75-09-2 0 277 0% -- Residential Tap Water RSL Cancer
SRG sub-unit NAPHTHALENE 91-20-3 167 278 60% 430 Yes Residential Tap Water RSL Cancer
SRG sub-unit TETRACHLOROETHENE 127-18-4 30 277 11% 5.3 Yes Residential Tap Water RSL Cancer
SRG sub-unit TRICHLOROETHENE 79-01-6 138 278 50% 76 Yes Residential Tap Water RSL Cancer
SRG sub-unit VINYL CHLORIDE 75-01-4 115 278 41% 31 Yes Residential Tap Water RSL Cancer
SRG sub-unit XYLENES, TOTAL 1330-20-7 83 276 30% 1600 Yes Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater

Focused Human Health

Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Honeywell Facility South Exposure Area (Continued)

Basin Fill sub-unit |1,1,2,2-TETRACHLOROETHANE 79-34-5 0 73 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1,2-TRICHLOROETHANE 79-00-5 0 73 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1-DICHLOROETHANE 75-34-3 48 73 66% 38 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [1,1-DICHLOROETHENE 75-35-4 26 73 36% 100 Yes Residential Tap Water MCL

Basin Fill sub-unit {1,2,4-TRIMETHYLBENZENE 95-63-6 2 73 3% 3.7 Residential Tap Water RSL Noncancer
Basin Fill sub-unit |1,2-DICHLOROETHANE 107-06-2 0 73 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,4-DICHLOROBENZENE 106-46-7 1 73 1% 0.14 Residential Tap Water RSL Cancer
Basin Fill sub-unit [BENZENE 71-43-2 4 73 5% 1.6 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [BROMODICHLOROMETHANE 75-27-4 1 73 1% 0.21 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [CHLORODIBROMOMETHANE 124-48-1 0 73 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |CHLOROFORM 67-66-3 1 73 1% 0.5 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |CHROMIUM 7440-47-3 1 1 100% 66 Residential Tap Water MCL

Basin Fill sub-unit |CIS-1,2-DICHLOROETHENE 156-59-2 41 73 56% 57 Residential Tap Water MCL

Basin Fill sub-unit [ETHYLBENZENE 100-41-4 4 73 5% 7.2 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [IRON 7439-89-6 1 4 25% 120 Residential Tap Water RSL Noncancer
Basin Fill sub-unit [METHYL TERT-BUTYL ETHER 1634-04-4 9 73 12% 78 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |METHYLENE CHLORIDE 75-09-2 0 73 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |[NAPHTHALENE 91-20-3 8 73 11% 9.8 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [TETRACHLOROETHENE 127-18-4 16 73 22% 4.1 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [TRICHLOROETHENE 79-01-6 59 73 81% 260 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |[VINYL CHLORIDE 75-01-4 10 73 14% 7.2 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit |XYLENES, TOTAL 1330-20-7 4 73 5% 17 Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater

Focused Human Health

Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Honeywell Facility South Exposure Area (Continued)

Bedrock 1,1,2,2-TETRACHLOROETHANE 79-34-5 0 40 0% - Residential Tap Water RSL Cancer
Bedrock 1,1,2-TRICHLOROETHANE 79-00-5 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHANE 75-34-3 20 40 50% 24 Yes Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHENE 75-35-4 25 40 63% 25 Yes Residential Tap Water MCL

Bedrock 1,2,4-TRIMETHYLBENZENE 95-63-6 1 40 3% 2.1 Residential Tap Water RSL Noncancer
Bedrock 1,2-DICHLOROETHANE 107-06-2 0 40 0% - Residential Tap Water RSL Cancer
Bedrock 1,4-DICHLOROBENZENE 106-46-7 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock BENZENE 71-43-2 1 40 3% 15 Yes Residential Tap Water RSL Cancer
Bedrock BROMODICHLOROMETHANE 75-27-4 10 40 25% 6.7 Yes Residential Tap Water RSL Cancer
Bedrock CHLORODIBROMOMETHANE 124-48-1 6 40 15% 7 Yes Residential Tap Water RSL Cancer
Bedrock CHLOROFORM 67-66-3 16 40 40% 15 Yes Residential Tap Water RSL Cancer
Bedrock CIS-1,2-DICHLOROETHENE 156-59-2 28 40 70% 9.9 Residential Tap Water MCL

Bedrock ETHYLBENZENE 100-41-4 1 40 3% 2.4 Yes Residential Tap Water RSL Cancer
Bedrock IRON 7439-89-6 0 1 0% -- Residential Tap Water RSL Noncancer
Bedrock METHYL TERT-BUTYL ETHER 1634-04-4 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock METHYLENE CHLORIDE 75-09-2 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock NAPHTHALENE 91-20-3 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock TETRACHLOROETHENE 127-18-4 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock TRICHLOROETHENE 79-01-6 40 40 100% 63 Yes Residential Tap Water RSL Cancer
Bedrock VINYL CHLORIDE 75-01-4 0 40 0% -- Residential Tap Water RSL Cancer
Bedrock XYLENES, TOTAL 1330-20-7 1 40 3% 3.7 Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Offsite PSHIA Exposure Area

SRG sub-unit 1,1,2,2-TETRACHLOROETHANE 79-34-5 0 404 0% - Residential Tap Water RSL Cancer
SRG sub-unit 1,1,2-TRICHLOROETHANE 79-00-5 1 404 0% 4.1 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHANE 75-34-3 140 404 35% 29 Yes Residential Tap Water RSL Cancer
SRG sub-unit 1,1-DICHLOROETHENE 75-35-4 36 404 9% 10 Yes Residential Tap Water MCL

SRG sub-unit 1,2,4-TRIMETHYLBENZENE 95-63-6 61 404 15% 100 Yes Residential Tap Water RSL Noncancer
SRG sub-unit 1,2-DICHLOROETHANE 107-06-2 0 404 0% - Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DICHLOROBENZENE 106-46-7 2 404 0% 0.18 Residential Tap Water RSL Cancer
SRG sub-unit 1,4-DIOXANE 123-91-1 0 19 0% - Residential Tap Water RSL Cancer
SRG sub-unit ARSENIC 7440-38-2 16 21 76% 19 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZENE 71-43-2 99 420 24% 720 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)ANTHRACENE 56-55-3 1 144 1% 0.12 Yes Residential Tap Water RSL Cancer
SRG sub-unit BENZO(A)PYRENE 50-32-8 2 144 1% 0.12 Yes Residential Tap Water RSL Cancer
SRG sub-unit BIS(2-ETHYLHEXYL)PHTHALATE |117-81-7 1 21 5% 310 Yes Residential Tap Water RSL Cancer
SRG sub-unit BROMODICHLOROMETHANE 75-27-4 0 404 0% -- Residential Tap Water RSL Cancer
SRG sub-unit CHLORODIBROMOMETHANE 124-48-1 0 404 0% -- Residential Tap Water RSL Cancer
SRG sub-unit CHLOROFORM 67-66-3 17 404 4% 0.67 Yes Residential Tap Water RSL Cancer
SRG sub-unit CHROMIUM 7440-47-3 4 24 17% 1500 Yes Residential Tap Water MCL

SRG sub-unit CIS-1,2-DICHLOROETHENE 156-59-2 34 404 8% 18 Residential Tap Water MCL

SRG sub-unit ETHYLBENZENE 100-41-4 54 420 13% 360 Yes Residential Tap Water RSL Cancer
SRG sub-unit IRON 7439-89-6 12 37 32% 15000 Residential Tap Water RSL Noncancer
SRG sub-unit MANGANESE 7439-96-5 10 22 45% 3200 Yes Residential Tap Water RSL Noncancer
SRG sub-unit METHYL TERT-BUTYL ETHER 1634-04-4 159 404 39% 1700 Yes Residential Tap Water RSL Cancer
SRG sub-unit METHYLENE CHLORIDE 75-09-2 3 404 1% 120 Yes Residential Tap Water RSL Cancer
SRG sub-unit NAPHTHALENE 91-20-3 112 406 28% 320 Yes Residential Tap Water RSL Cancer
SRG sub-unit TETRACHLOROETHENE 127-18-4 45 404 11% 3.7 Yes Residential Tap Water RSL Cancer
SRG sub-unit TRICHLOROETHENE 79-01-6 68 404 17% 36 Yes Residential Tap Water RSL Cancer
SRG sub-unit VINYL CHLORIDE 75-01-4 50 404 12% 11 Yes Residential Tap Water RSL Cancer
SRG sub-unit XYLENES, TOTAL 1330-20-7 39 413 9% 1100 Yes Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report

Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type
Offsite PSHIA Exposure Area (Continued)

Basin Fill sub-unit |1,1,2,2-TETRACHLOROETHANE 79-34-5 0 18 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1,2-TRICHLOROETHANE 79-00-5 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,1-DICHLOROETHANE 75-34-3 10 18 56% 4 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [1,1-DICHLOROETHENE 75-35-4 9 18 50% 16 Yes Residential Tap Water MCL

Basin Fill sub-unit {1,2,4-TRIMETHYLBENZENE 95-63-6 0 18 0% -- Residential Tap Water RSL Noncancer
Basin Fill sub-unit |1,2-DICHLOROETHANE 107-06-2 0 18 0% - Residential Tap Water RSL Cancer
Basin Fill sub-unit |1,4-DICHLOROBENZENE 106-46-7 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [BENZENE 71-43-2 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [BROMODICHLOROMETHANE 75-27-4 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [CHLORODIBROMOMETHANE 124-48-1 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |CHLOROFORM 67-66-3 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |CIS-1,2-DICHLOROETHENE 156-59-2 11 18 61% 9 Residential Tap Water MCL

Basin Fill sub-unit [ETHYLBENZENE 100-41-4 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [IRON 7439-89-6 2 3 67% 1300 Residential Tap Water RSL Noncancer
Basin Fill sub-unit [METHYL TERT-BUTYL ETHER 1634-04-4 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |METHYLENE CHLORIDE 75-09-2 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit |[NAPHTHALENE 91-20-3 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [TETRACHLOROETHENE 127-18-4 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [TRICHLOROETHENE 79-01-6 18 18 100% 25 Yes Residential Tap Water RSL Cancer
Basin Fill sub-unit [VINYL CHLORIDE 75-01-4 0 18 0% -- Residential Tap Water RSL Cancer
Basin Fill sub-unit [XYLENES, TOTAL 1330-20-7 0 18 0% -- Residential Tap Water RSL Noncancer
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TABLE 2-6

Exposure Area Summary Statistics and Initial Screening for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Hydrostratigraphic CAS Number of Number of Detection Detection [Max. Conc.
Unit Analyte Number Detections Samples Frequency (ng/L) > RSL SL Type

Offsite PSHIA Exposure Area (Continued)
Bedrock 1,1,2,2-TETRACHLOROETHANE 79-34-5 0 24 0% - Residential Tap Water RSL Cancer
Bedrock 1,1,2-TRICHLOROETHANE 79-00-5 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHANE 75-34-3 5 24 21% 7.7 Yes Residential Tap Water RSL Cancer
Bedrock 1,1-DICHLOROETHENE 75-35-4 3 24 13% 13 Yes Residential Tap Water MCL
Bedrock 1,2,4-TRIMETHYLBENZENE 95-63-6 0 24 0% -- Residential Tap Water RSL Noncancer
Bedrock 1,2-DICHLOROETHANE 107-06-2 0 24 0% - Residential Tap Water RSL Cancer
Bedrock 1,4-DICHLOROBENZENE 106-46-7 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock BENZENE 71-43-2 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock BROMODICHLOROMETHANE 75-27-4 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock CHLORODIBROMOMETHANE 124-48-1 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock CHLOROFORM 67-66-3 1 24 4% 2.7 Yes Residential Tap Water RSL Cancer
Bedrock CIS-1,2-DICHLOROETHENE 156-59-2 6 24 25% 20 Residential Tap Water MCL
Bedrock ETHYLBENZENE 100-41-4 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock IRON 7439-89-6 1 4 25% 23000 Residential Tap Water RSL Noncancer
Bedrock METHYL TERT-BUTYL ETHER 1634-04-4 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock METHYLENE CHLORIDE 75-09-2 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock NAPHTHALENE 91-20-3 1 24 4% 4.9 Yes Residential Tap Water RSL Cancer
Bedrock TETRACHLOROETHENE 127-18-4 2 24 8% 4.3 Yes Residential Tap Water RSL Cancer
Bedrock TRICHLOROETHENE 79-01-6 24 24 100% 41 Yes Residential Tap Water RSL Cancer
Bedrock VINYL CHLORIDE 75-01-4 0 24 0% -- Residential Tap Water RSL Cancer
Bedrock XYLENES, TOTAL 1330-20-7 0 24 0% -- Residential Tap Water RSL Noncancer

Notes:

CAS = Chemical Abstract Service

Max. Conc. = maximum concentration

MCL = maximum contaminant level

mg/L = milligram per liter

RSL = regional screening level

SL= screeni_ng level - . Benny Bewny Patanay

SRG = salt river gravels Originator: Pataray Signature)

chemical not detected checked by: Corey Coreg s
Schwabenlander (Signature)
Approved by ) Wictiael Novak
STC or pM:;  Michael Novak (Signature)

PAGE 9 of 9


aschoenb
SignatureBlock


TABLE 2-7

Preliminary Chemicals of Potential Concern

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Soil

Groundwater

Soil Gas-to-Indoor Air

Groundwater-to-Indoor Air

1,2,4-TRIMETHYLBENZENE
1,4-DICHLOROBENZENE
ARSENIC

BENZENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
ETHYLBENZENE
HEXAVALENT CHROMIUM
INDENO(1,2,3-CD)PYRENE
MERCURY
NAPHTHALENE
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,2,2-TETRACHLOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1,2-TRICHLOROETHANE
1,2,4-TRIMETHYLBENZENE
1,4-DICHLOROBENZENE
1,4-DIOXANE

ARSENIC

BENZENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BIS(2-ETHYLHEXYL)PHTHALATE
BROMODICHLOROMETHANE
CHLORODIBROMOMETHANE
CHLOROFORM

CHROMIUM
CIS-1,2-DICHLOROETHENE
ETHYLBENZENE

IRON

MANGANESE

METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
TETRACHLOROETHENE
TRICHLOROETHENE

VINYL CHLORIDE

XYLENES, TOTAL

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,2,A-TRIMETHYLPENTANE
2-BUTANONE

2-HEXANONE
4-ETHYLTOLUENE
4-METHYL-2-PENTANONE
ACETONE

ACROLEIN

ACRYLONITRILE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM

CARBON DISULFIDE
CARBON TETRACHLORIDE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE
DICHLORODIFLUOROMETHANE
DICHLOROFLUOROMETHANE
ETHYL ACETATE
ETHYLBENZENE
HEXACHLOROBUTADIENE
ISOPROPANOL
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE

N-HEPTANE

N-HEXANE
N-PROPYLBENZENE
O-XYLENE

P-ISOPROPYLTOLUENE
PROPYLENE
SEC-BUTYLBENZENE
STYRENE
TETRACHLOROETHENE
TETRAHYDROFURAN
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL ACETATE

VINYL CHLORIDE

XYLENES, M&P

1,1,1-TRICHLOROETHANE
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE
1,1,2-TRICHLOROTRIFLUOROETHANE
1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,2,4-TRIMETHYLBENZENE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE
1,3,5-TRIMETHYLBENZENE
1,4-DICHLOROBENZENE
1,4-DIOXANE

2-BUTANONE
2-METHYLNAPHTHALENE
ACENAPHTHENE

ACETONE

BENZENE
BROMODICHLOROMETHANE
BROMOFORM
BUTYLBENZENE

CARBON DISULFIDE
CHLOROBENZENE
CHLORODIBROMOMETHANE
CHLOROETHANE
CHLOROFORM
CHLOROMETHANE
CIS-1,2-DICHLOROETHENE
ETHANE

ETHENE

ETHYLBENZENE

FLUORENE

IODOMETHANE
ISOPROPYLBENZENE
METHYL TERT-BUTYL ETHER
METHYLENE CHLORIDE
NAPHTHALENE
N-PROPYLBENZENE
O-XYLENE
P-ISOPROPYLTOLUENE
PYRENE
SEC-BUTYLBENZENE
STYRENE
TERT-BUTYLBENZENE
TETRACHLOROETHENE
TOLUENE
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE

VINYL CHLORIDE

XYLENES, M & P

XYLENES, TOTAL

STC or PM: Michael Novak

o ' Benny Beuny Pataray
Originator: Pataray (Signature)
. Corey Corey Schuwabenlander
Checked by:  gchwabenlander (Signature)
Approved by Wectact 7

(Signature)
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TABLE 3-1

Exposure Point Concentrations for Soil
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum
Detection Detection EPC
Exposure Area COPC CAS Number Detection Count Sample Count Frequency (mg/kg) UCL Value UCL Type (mg/kg) EPC Type
1,2,4-TRIMETHYLBENZENE 95-63-6 25 203 12% 140 8.41 95% KM (t) UCL 8.4 UCL
1,4-DICHLOROBENZENE 106-46-7 1 221 0% 15.9 - Not Processed—Too Few Unique 16 Maximum Detection
Detected Values
ARSENIC 7440-38-2 2 2 100% 9 - Not Processed—Too Few Unique 9.0 Maximum Detection
Detected Values
. BENZENE 71-43-2 4 233 2% 46 0.731 95% KM (t) UCL 0.73 UCL
Honeywell Facility North  |gENzO(A) ANTHRACENE 56-55-3 5 176 3% 0.25 0.0166  |95% KM (t) UCL 0.017 |ucL
Exposure Area BEZNO(A)PYRENE 50-32-8 8 176 5% 0.4 0.0178 95% KM (t) UCL 0.018 UCL
BENZO(B)FLUORANTHENE 205-99-2 7 176 4% 0.64 0.0282 95% KM (t) UCL 0.028 UCL
ETHYLBENZENE 100-41-4 19 233 8% 177 4.368 95% KM (t) UCL 4.4 UCL
INDENO(1,2,3-CD)PYRENE 193-39-5 5 176 3% 0.41 0.0161 95% KM (t) UCL 0.016 UCL
MERCURY 7439-97-6 8 18 44% 11 2.363 95% KM (t) UCL 2.4 UCL
NAPHTHALENE 91-20-3 27 204 13% 76 6.599 97.5% KM (Chebyshev) UCL 6.6 UCL
TETRACHLOROETHENE 127-18-4 9 221 4% 0.63 0.0292 95% KM (Chebyshev) UCL 0.029 UCL
1,2,4-TRIMETHYLBENZENE 95-63-6 24 158 15% 82 3.919 95% KM (t) UCL 3.9 UCL
ARSENIC 7440-38-2 44 56 79% 29 9.142 95% KM (BCA) UCL 9.1 UCL
BENZO(A)PYRENE 50-32-8 16 121 13% 0.19 0.0159 95% KM (t) UCL 0.016 UCL
Honeywell Facility South | =y /Al ENT CHROMIUM 18540-29-9 1 36 3% 13 - Not Processed—Too Few Unique 13 Maximum Detection
Exposure Area Detected Values
NAPHTHALENE 91-20-3 24 167 14% 21 0.793 95% KM (t) UCL 0.79 UCL
TETRACHLOROETHENE 127-18-4 13 166 8% 55 2.632 95% KM (t) UCL 2.6 UCL
TRICHLOROETHENE 79-01-6 11 166 7% 15 0.567 95% KM (t) UCL 0.57 UCL
Offsite PS:r':aEXposure ARSENIC 7440-38-2 31 31 100% 20.8 1377 |Use 95% Student's—t UCL 14 ucL
Notes:
CAS = Chemical Abstract Service
COPC = chemical of potential concern
EPC = exposure point concentration
mg/kg = milligram per kilogram
UCL = upper confidence limit
-- = not applicable
Originator: Benny Beuy Pataray
: Pataray (Signature)
Corey Schuabentander
Checked by: Schwsa:g[a%ander Ma/(Signature)
Approved by ) Wicthiael Novak
STC or PM;  Michael Novak (Signature)
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TABLE 3-2

Exposure Point Concentrations for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum Detection

Exposure Area COPC CAS Number (ng/L) UCL Value UCL Type EPC EPC Type
Salt River Gravels sub-unit
1,1-DICHLOROETHANE 75-34-3 100 16.36 95% KM (t) UCL 16 UCL
1,1-DICHLOROETHENE 75-35-4 10 0.947 95% KM (t) UCL 0.95 UCL
1,2,4-TRIMETHYLBENZENE 95-63-6 350 25.88 95% KM (t) UCL 26 UCL
1,4-DICHLOROBENZENE 106-46-7 15 0.172 95% KM (BCA) UCL 0.17 UCL
ARSENIC 7440-38-2 13 - Not Processed—Too Few Unique Detected Values 13 Maximum Detection
BENZENE 71-43-2 5600 734 97.5% KM (Chebyshev) UCL 730 UCL
BROMODICHLOROMETHANE 75-27-4 0.28 0.287 95% KM (t) UCL 0.29 UCL
Honeywell Facility North CHLOROFORM 67-66-3 6 0.768 95% KM (t) UCL 0.77 ucCL
Exposure Area ETHYLBENZENE 100-41-4 810 133.7 97.5% KM (Chebyshev) UCL 130 UCL
MANGANESE 7439-96-5 3000 - Not Processed—Too Few Unique Detected Values 3000 Maximum Detection
METHYL TERT-BUTYL ETHER 1634-04-4 4300 217.5 95% KM (Chebyshev) UCL 220 UCL
NAPHTHALENE 91-20-3 580 1315 97.5% KM (Chebyshev) UCL 130 UCL
TETRACHLOROETHENE 127-18-4 6.9 0.855 95% KM (t) UCL 0.86 UCL
TRICHLOROETHENE 79-01-6 120 11.18 95% KM (Chebyshev) UCL 11 UCL
VINYL CHLORIDE 75-01-4 370 12.86 95% KM (BCA) UCL 13 UCL
XYLENES, TOTAL 1330-20-7 570 37.56 95% KM (t) UCL 38 UCL
1,1,2,2-TETRACHLOROETHANE 79-34-5 1.2 - Not Processed - Too Few Unique Detected Values 1.2 Maximum Detection
1,1-DICHLOROETHANE 75-34-3 160 29.19 95% KM (Chebyshev) UCL 29.19 UCL
1,1-DICHLOROETHENE 75-35-4 38 2.875 95% KM (Chebyshev) UCL 2.875 UCL
1,2,4-TRIMETHYLBENZENE 95-63-6 310 16.01 95% KM (BCA) UCL 16.01 UCL
1,4-DICHLOROBENZENE 106-46-7 0.46 0.351 95% KM (t) UCL 0.351 UCL
1,4-DIOXANE 123-91-1 1.2 - Not Processed—Too Few Unique Detected Values 1.2 Maximum Detection
ARSENIC 7440-38-2 12 - Not Processed—Too Few Unique Detected Values 12 Maximum Detection
BENZENE 71-43-2 6800 563.5 97.5% KM (Chebyshev) UCL 560 UCL
BROMODICHLOROMETHANE 75-27-4 3.8 - Not Processed—Too Few Unique Detected Values 3.8 Maximum Detection
Honeé’xw ;c')'szar‘gigtryefo“th CHLORODIBROMOMETHANE 124-48-1 35 0.307 97.5% KM (Chebyshev) UCL 0.307 ucCL
CHLOROFORM 67-66-3 7 0.497 95% KM (t) UCL 0.497 UCL
ETHYLBENZENE 100-41-4 910 74.19 95% KM (t) UCL 74.19 UCL
MANGANESE 7439-96-5 2300 - Not Processed—Too Few Unique Detected Values 2300 Maximum Detection
METHYL TERT-BUTYL ETHER 1634-04-4 1300 129.9 95% KM (Chebyshev) UCL 130 UCL
NAPHTHALENE 91-20-3 430 45.28 95% KM (BCA) UCL 45.28 UCL
TETRACHLOROETHENE 127-18-4 5.3 0.592 95% KM (t) UCL 0.592 UCL
TRICHLOROETHENE 79-01-6 76 6.114 95% KM (BCA) UCL 6.114 UCL
VINYL CHLORIDE 75-01-4 31 4.218 95% KM (t) UCL 4.218 UCL
XYLENES, TOTAL 1330-20-7 1600 113 97.5% KM (Chebyshev) UCL 110 UCL
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TABLE 3-2

Exposure Point Concentrations for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum Detection

Exposure Area COPC CAS Number (ng/L) UCL Value UCL Type EPC EPC Type
Offsite PSHIA Exposure Area | 11 2-TRICHLOROETHANE 79-00-5 41 - Not Processed—Too Few Unique Detected Values 41 Maximum Detection

1,1-DICHLOROETHANE 75-34-3 29 4.302 95% KM (BCA) UCL 4.3 UCL

1,1-DICHLOROETHENE 75-35-4 10 0.805 95% KM (t) UCL 0.81 UCL

1,2,4-TRIMETHYLBENZENE 95-63-6 100 4.624 95% KM (BCA) UCL 4.6 UCL

ARSENIC 7440-38-2 19 8.332 95% KM (BCA) UCL UCL

BENZENE 71-43-2 720 53.26 97.5% KM (Chebyshev) UCL 53 UCL
BENZO(A)ANTHRACENE 56-55-3 0.12 - Not Processed—Too Few Unique Detected Values 0.12 Maximum Detection

BENZO(A)PYRENE 50-32-8 0.12 0.12 95% KM (BCA) UCL 0.12 ucCL
BIS(2-ETHYLHEXYL)PHTHALATE 117-81-7 310 - Not Processed—Too Few Unique Detected Values 0 Maximum Detection

CHLOROFORM 67-66-3 0.67 0.314 95% KM (t) UCL 0.31 UCL

CHROMIUM 7440-47-3 1500 254.1 95% KM (t) UCL 250 UCL

ETHYLBENZENE 100-41-4 360 11.84 95% KM (Chebyshev) UCL 12 UCL

MANGANESE 7439-96-5 3200 836.4 95% KM (t) UCL 840 UCL

METHYL TERT-BUTYL ETHER 1634-04-4 1700 115.2 95% KM (Chebyshev) UCL 250 UCL

METHYLENE CHLORIDE 75-09-2 120 8.495 95% KM (t) UCL 8.5 UCL

NAPHTHALENE 91-20-3 320 18.26 95% KM (Chebyshev) UCL 18 UCL

TETRACHLOROETHENE 127-18-4 3.7 0.585 95% KM (t) UCL 0.59 UCL

TRICHLOROETHENE 79-01-6 36 1.043 95% KM (BCA) UCL 1.0 UCL

VINYL CHLORIDE 75-01-4 11 0.907 95% KM (t) UCL 0.91 UCL

XYLENES, TOTAL 1330-20-7 1100 27.65 95% KM (Chebyshev) UCL 28 UCL

BASIN FILL SUB-UNIT

1,1-DICHLOROETHANE 75-34-3 29 6.044 95% KM (t) UCL 6.0 UCL

CHLOROFORM 67-66-3 1 0.936 95% KM (t) UCL 0.94 UCL

Honeywell Facility North METHYL TERT-BUTYL ETHER 1634-04-4 1100 66.95 95% KM (t) UCL 67 ucCL
Exposure Area NAPHTHALENE 91-20-3 2.9 -- Not Processed—Too Few Unique Detected Values 2.9 Maximum Detection

TETRACHLOROETHENE 127-18-4 1.4 0.793 95% KM (t) UCL 0.79 UCL

TRICHLOROETHENE 79-01-6 30 7.838 95% KM (BCA) UCL 7.8 UCL

1,1-DICHLOROETHANE 75-34-3 38 8.112 95% KM (BCA) UCL 8.1 UCL

1,1-DICHLOROETHENE 75-35-4 100 16.44 95% KM (t) UCL 16 UCL

BENZENE 71-43-2 1.6 0.702 95% KM (t) UCL 0.70 UCL
BROMODICHLOROMETHANE 75-27-4 0.21 - Not Processed—Too Few Unique Detected Values 0.21 Maximum Detection
CHLOROFORM 67-66-3 0.5 - Not Processed—Too Few Unique Detected Values 0.50 Maximum Detection

Honeéysé'sii‘gigtr);:"”th ETHYLBENZENE 100-41-4 7.2 2.704 95% KM (t) UCL 2.7 ucL

METHYL TERT-BUTYL ETHER 1634-04-4 78 7.644 95% KM (t) UCL 7.6 UCL

NAPHTHALENE 91-20-3 9.8 2.961 95% KM (t) UCL 3.0 UCL

TETRACHLOROETHENE 127-18-4 4.1 1.28 95% KM (t) UCL 1.3 UCL

TRICHLOROETHENE 79-01-6 260 119 97.5% KM (Chebyshev) UCL 120 UCL

VINYL CHLORIDE 75-01-4 7.2 2.16 95% KM (BCA) UCL 2.2 UCL
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TABLE 3-2

Exposure Point Concentrations for Groundwater
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Maximum Detection
Exposure Area COPC CAS Number (pa/L) UCL Value UCL Type EPC EPC Type
1,1-DICHLOROETHANE 75-34-3 4 2.784 95% KM (t) UCL 2.8 UCL
Offsite PSHIA Exposure Area | 1,1-DICHLOROETHENE 75-35-4 16 9.097 95% KM (t) UCL 9.1 UCL
TRICHLOROETHENE 79-01-6 25 22.42 Use 95% Chebyshev (Mean, Sd) UCL 22 UCL
Bedrock
CHLOROFORM 67-66-3 4.3 1.128 95% KM (t) UCL 11 UCL
Honeywell Facility North IRON 7439-89-6 32000 59159 99% KM (Chebyshev) UCL 59000 UCL
Exposure Area TETRACHLOROETHENE 127-18-4 4.2 3.312 95% KM (t) UCL 3.3 UCL
TRICHLOROETHENE 79-01-6 190 125.4 99% KM (Chebyshev) UCL 0 UCL
1,1-DICHLOROETHANE 75-34-3 24 5.723 95% KM (t) UCL 5.7 UCL
1,1-DICHLOROETHENE 75-35-4 25 10.81 95% KM (t) UCL 11 UCL
BENZENE 71-43-2 15 - Not Processed—Too Few Unique Detected Values 15 Maximum Detection
Honeywell Facility South BROMODICHLOROMETHANE 75-27-4 6.7 2.133 95% KM (t) UCL 2.1 UCL
Exposure Area CHLORODIBROMOMETHANE 124-48-1 7 2.822 95% KM (t) UCL 2.8 UCL
CHLOROFORM 67-66-3 15 3.73 95% KM (t) UCL 3.7 UCL
ETHYLBENZENE 100-41-4 2.4 - Not Processed—Too Few Unique Detected Values 24 Maximum Detection
TRICHLOROETHENE 79-01-6 63 31.29 Use 95% Student's-t UCL 31 UCL
1,1-DICHLOROETHANE 75-34-3 7.7 5.352 95% KM (t) UCL 5.4 UCL
1,1-DICHLOROETHENE 75-35-4 13 6.997 95% KM (t) UCL 7.0 UCL
] CHLOROFORM 67-66-3 2.7 - Not Processed—Too Few Unique Detected Values 2.7 Maximum Detection
Offsite PSHIA Exposure Area - - -
NAPHTHALENE 91-20-3 4.9 - Not Processed—Too Few Unique Detected Values 4.9 Maximum Detection
TETRACHLOROETHENE 127-18-4 4.3 2.667 95% KM (t) UCL 2.7 UCL
TRICHLOROETHENE 79-01-6 41 14.31 Use 95% Chebyshev (Mean, Sd) UCL 14 UCL
Notes:
pg/L = micrograms per liter
CAS = Chemical Abstract Service
COPC = chemical of potential concern
EPC = exposure point concentration
UCL = upper confidence limit
Originator: Benny Bewuy Patunay
ginator: Pataray (Signature)
. Corey Corey Schuabentander
Checked by gchwabenlander (Signature)
Approved by Michael Novak Wectiael Novak
STC or PM: Ichael Noval (Signature)
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TABLE 3-3

Soil Gas Location Clusters

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Soil Gas Location Cluster Individual Soil Gas Sampling Locations
biU
P2y
P
ba )
boeU
P06y
bor-U
boa.U
P00
b10U
1Ly
P12y
b1sU
1Ay
P15u
bi6U
P17
P16
bioU
b 20U
P21y
S
boal
P-24 P-24-U
P-25 P-25-U
P-26 P-26-U
b oal
P-29 P-29-U
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TABLE 3-3
Soil Gas Location Clusters

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Soil Gas Location Cluster

Individual Soil Gas Samp

ling Locations

P-30 P-30-U
P-34 P-34-M
P-40 P-40
s U
PMW-11 E:\\AAVV\\I/}_}_'\L/JI
PMW-12 W 1L
Pw1s P15
SMW-1 zk/l/lvv\\;]i'\L/Jl
SMW-2 SMTI;ILZ-M
SMW-3 zkﬂ/lvv\\;gm
SMW-4 zkﬂ/lvv\\;jm
SMW-5 zkﬂ/lvv\\;gm
SMW-6 zkﬂ/lvv\\;gm
SMW-7 zkﬂ/lvv\\;;'\L/Jl
w8 SV
Sww9 SV
SMW-10 gll\\/l/lvv\\//:I:I-_g'\L/JI
SMW-11 gll\\/l/lvv\\//:I:I-_]:I-_'\L/JI
SMW-12 gll\\/l/lvv\\//:I:I-é'\L/JI
SMW-13 gll\\AAVV\\//]]::S%'\L/JI
SMW-14 L
Originator: pBeﬁgpgy 26'("8‘?9:;2’:;
Checked by: Schwggreen){ander emq(ésignatwe)
Approved by . Wechact Nouak
STC or PM: Michael Novak (Signature)
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TABLE 3-4

Exposure Point Concentrations for Soil Gas (in pg/L)
Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Location Cluster ID:| DSV-04 | DSV-05 | DSV-07 DSV-1 DSV-2 DSV-3 P-05 P-06 P-07 P-08 P-09 P-10 P-11 P-12 P-13

Soil Gas Probe ID:[ DSV-04 | DSV-05 | DSV-07 DSV-1 DSV-2 DSV-3 P-05-M P-05-U P-06-M P-06-U P-07-M P-07-U P-08-M P-08-U P-09-M P-09-U P-1-M P-1-U P-10-M P-10-U P-11-M P-11-U P-12-M P-12-U P-13-M P-13-U
Analyte Name
1,1,1-TRICHLOROETHANE 1.7 230 955 330 0.27 0.06 0.72 0.94 0.72 0.54 5.5 9.4 1.3 3.3 20 2.73 0.01 0.01 0.01 0.03 0.07 0.14 0.12
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE 0.24 0.34 0.09
1,1,2-TRICHLOROTRIFLUOROETHANE 46 290 100 350 1.9 1.6 11 0.59 0.68 0.07 1.1 17 4 1.7 0.16 0.19 0.12 0.07 0.01
1,1-DICHLOROETHANE 1 87 360 1500 360 0.18 0.05 0.91 1.3 0.99 0.99 7 6.6 2.4 0.95 2.25 8.2 0.06 0.03 0.22 0.12 0.33 0.26 0.02
1,1-DICHLOROETHENE 23 500 460 420 11 0.97 4.4 11 3.9 2.5 44 40 12 7.3 4.42 2.7 0.4 0.44 0.52 0.64 0.64 0.4 0.64 0.1
1,2,4-TRICHLOROBENZENE
1,2,4-TRIMETHYLBENZENE 110 0.12 0.0034 0.13 0.0033 0.01 0.29 0.1 0.1 0.01
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE
1,2-DICHLOROETHANE 100 0.11 0.08 3 0.7 0.0026 0.0035
1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE 38 0.04 0.056 0.0026 0.06
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,2,4-TRIMETHYLPENTANE 33 0.047 0.0013 0.02
2-BUTANONE 2.7 0.09 0.07 0.12 0.0093 0.0066 0.06 0.0066 0.0039 0.12 0.0075
2-HEXANONE 0.67
4-ETHYLTOLUENE 22 0.057 0.0023 0.02
4-METHYL-2-PENTANONE 0.083
ACETONE 4.1 7.7 0.21 11 0.27 2.7 0.11 2.9 3.6 14 0.16 9.9 2.1 12 1.3 20 0.7
ACROLEIN
ACRYLONITRILE
BENZENE 32 0.52 4.9 1.7 0.0098 11 0.0042 0.0023 0.0065 0.0039 0.06 0.0024
BROMODICHLOROMETHANE 0.02
BROMOFORM
CARBON DISULFIDE 44 1.2 0.0088 0.88 0.05 0.35 0.0088 0.11 0.01 0.23 0.03 0.54 0.04 0.92 0.0095
CARBON TETRACHLORIDE
CHLORODIBROMOMETHANE
CHLOROETHANE 5.9 0.032 0.203 0.66 0.03 0.0048
CHLOROFORM 1.3 2.4 1 0.02 0.01 0.07 0.07 0.07 0.07 0.28 0.64 0.08 0.08 0.141 0.0312 0.0074 0.01 0.03 0.01 0.03 0.03 0.0084
CHLOROMETHANE 0.018 0.07 0.02 0.03 0.03 0.08
CIS-1,2-DICHLOROETHENE 20 6 11 23 0.04 0.24 0.4 0.31 0.11 0.18 0.01 0.08 0.0092 0.06 0.03
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE 420 0.03 0.04 0.0098 0.03 0.03 0.0025 0.007 0.002 0.16
DICHLORODIFLUOROMETHANE 51 0.007 0.14 0.006 0.0065 0.0055 0.0047 0.007
DICHLOROFLUOROMETHANE
ETHYL ACETATE 0.04 0.0055
ETHYLBENZENE 59 0.092 25 9.4 0.0062 0.074
HEXACHLOROBUTADIENE
ISOPROPANOL 2.7 0.25 0.06 0.12 0.0035 0.005 0.0057 0.02
ISOPROPYLBENZENE 0.37
METHYL TERT-BUTYL ETHER 0.27 0.0095
METHYLENE CHLORIDE 1.8 0.12 69 0.03 0.173 0.021 0.0046 0.0024 0.0095 0.002 0.01 0.0033
NAPHTHALENE
N-HEPTANE 280 0.01 0.0035 0.0025 0.05
N-HEXANE 360 0.57 0.03 0.0068 0.0046 0.0023 0.0027 0.03
N-PROPYLBENZENE
O-XYLENE 20 0.084 6.2 33 0.14 0.0034 0.01
P-ISOPROPYLTOLUENE
PROPYLENE 6.6 0.09 0.12 0.28
SEC-BUTYLBENZENE 0.23
STYRENE 0.069
TETRACHLOROETHENE 0.19 1.6 6.7 1.4 0.31 0.23 0.23 0.14 0.23 0.1 0.46 0.97 0.12 0.13 0.334 0.22 0.0076 0.03 0.63 0.61 0.41 0.24 0.11 0.06
TETRAHYDROFURAN 0.0084
TOLUENE 37 0.42 5.6 1.3 0.0024 0.19 0.0037 0.0022 0.14 0.0057
TRANS-1,2-DICHLOROETHENE
TRICHLOROETHENE 1.8 4.4 0.019 84 67 64 0.72 0.48 5.1 5.3 0.88 0.38 10 8.3 1.3 1.1 1.01 2 0.07 0.01 1 1.2 0.83 0.66 0.34 0.18
TRICHLOROFLUOROMETHANE 290 0.049 36.9 297 0.03 0.03 0.14 0.394 0.614 0.0036 0.0038 0.05 0.08 0.05 0.03 0.01
VINYL ACETATE
VINYL CHLORIDE 390 22.1 0.37 4.6 0.01 0.0042
XYLENES, M & P 53 0.2 9.6 4.9 0.39 0.03

Notes:
ID = identification
png/L = micrograms per liter
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TABLE 3-4

Exposure Point Concentrations for Soil Gas (in g/

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Location Cluster ID: P-14 P-15 P-16 P-17 P-18 P-19 P-2 P-20 P-21 P-22 P-23 P-24 P-25 P-26
Soil Gas Probe ID:| P-14-M P-14-U P-15-M P-15-U P-16-M P-16-U P-17-M P-17-U P-18-L P-18-U P-19-M P-19-U P-2-M P-2-U P-20-M P-20-U P-21-M P-21-U P-22-L P-22-U P-23-M P-23-U P-24-U P-25-U P-26-U
Analyte Name
1,1,1-TRICHLOROETHANE 0.0033 0.004 0.27 0.12 0.24 0.19 35 3 1.92 530 210 0.45 25 0.29 0.15
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE 0.00083
1,1,2-TRICHLOROTRIFLUOROETHANE 0.0018 0.61 0.45 0.21 4.4 93 69 9.9 4.36 4 4.9 20 1.2 5.7 5.3 6.3 6 0.85
1,1-DICHLOROETHANE 0.00088 5.8 0.28 16 9.1 23 8.7 12 14 58 58 35 21 130 76 24 0.28 58 25 0.66 0.45 11 0.78
1,1-DICHLOROETHENE 0.0031 0.0031 0.0097 0.1 0.11 1.3 0.077 12 10 4.88 1.1 81 29 0.00041 2.1 0.013
1,2,4-TRICHLOROBENZENE 0.0013
1,2,4-TRIMETHYLBENZENE 0.0044 0.01 0.01 0.8 17 14 2.8 6.5 140 0.17 13 3.8 3.8 4 6 0.21
1,2-DIBROMOETHANE 0.00054
1,2-DICHLOROBENZENE 0.0011 0.1
1,2-DICHLOROETHANE 0.0021 0.0034
1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE 0.00049
1,3,5-TRIMETHYLBENZENE 0.0028 0.00081 0.2 3.7 0.051 14 0.056 1 15
1,3-DICHLOROBENZENE 0.001 0.084
1,4-DICHLOROBENZENE 0.0012 0.01 0.12
2,2,4-TRIMETHYLPENTANE 0.0012 0.69 0.43 23 66 31 28 40 47 9.3 26 36 28 36 0.06 19 12 0.36 320 27 150
2-BUTANONE 0.01 0.018 0.014 0.084 0.0089
2-HEXANONE 0.0065 0.0034 0.0016
4-ETHYLTOLUENE 1.9 11 0.44
4-METHYL-2-PENTANONE 0.0025 0.00086 0.00043
ACETONE 0.7 0.08 0.77 0.3 1.8 0.39 1
ACROLEIN 0.0066 0.012 0.0031
ACRYLONITRILE 0.00035
BENZENE 0.0027 0.0028 0.04 0.014 0.62 3.2 1.6 1.8 4.6 36 6.8 0.64 9.1 3.6 39 0.0016 2.1 4.6 0.2 0.91 4.6 0.19
BROMODICHLOROMETHANE
BROMOFORM
CARBON DISULFIDE 0.16 0.03 0.38 0.01 1.3 24 0.012 13 0.09 0.09
CARBON TETRACHLORIDE 0.0032 0.00036
CHLORODIBROMOMETHANE
CHLOROETHANE 0.0099 0.32 0.01 2.9 4.8 8.3 3.8 5.6 7 40 26 1.92 3.9 1.9 4.9 2.9 11 4 0.014 12 0.27
CHLOROFORM 0.0025 0.02 0.0079 0.2 0.09 0.06 0.06
CHLOROMETHANE 0.029 0.0016 0.02 0.00068 0.052 0.102 0.00098 0.027
CIS-1,2-DICHLOROETHENE 0.0013 2.2 24 4.8 15 2.2 4.4 23 0.099 44 6.6 150 0.22 3.8 10 0.03
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE 0.0091 0.0035 0.59 0.3 12 80 340 160 150 200 290 250 310 270 520 0.91 140 52 0.18 15 220 35 120
DICHLORODIFLUOROMETHANE 0.005 0.0055 0.0051 0.088 0.0026
DICHLOROFLUOROMETHANE
ETHYL ACETATE
ETHYLBENZENE 0.0048 0.0062 1.2 0.22 6.2 1.3 31 3.7 0.22 35 0.092 0.31
HEXACHLOROBUTADIENE
ISOPROPANOL 0.0052 0.0072 0.0057 3 7.5 2
ISOPROPYLBENZENE 0.0058 0.17 0.62 0.55 0.54 3.1 0.026
METHYL TERT-BUTYL ETHER 0.1 0.73
METHYLENE CHLORIDE 0.0053 0.00042 0.14 1.8 6 0.0011 1.3
NAPHTHALENE 0.017 0.15 0.027 0.25
N-HEPTANE 0.0092 0.01 1.9 20 1.2 5.4 13 240 75 150 16 270 0.83 39 11 0.1 1.9
N-HEXANE 0.0093 0.0043 0.16 0.01 0.93 3.9 120 39 50 110 360 210 290 150 790 0.57 190 46 0.14 1.8 8.2 0.43
N-PROPYLBENZENE 0.0022 0.27 0.36 0.27 0.041
O-XYLENE 0.0032 0.00041 0.18 0.2 1.7
P-ISOPROPYLTOLUENE 0.0024 0.00026 0.14 0.044 0.029 0.011
PROPYLENE 0.21 0.26 1.8 0.74 0.066
SEC-BUTYLBENZENE 0.027 0.59 0.78 2.1 0.61 14 0.27 0.015 0.049
STYRENE 0.0012
TETRACHLOROETHENE 0.0058 0.0051 1.9 0.67 0.54 0.58 12 9.7 7.6 0.421 0.73 5 0.08 0.14 0.09 1.7
TETRAHYDROFURAN 0.0036
TOLUENE 0.0038 0.0069 0.0036 0.14 0.037 0.788 0.14 0.13 0.00051 2 1.7 0.0076 0.054
TRANS-1,2-DICHLOROETHENE 0.00084 0.00086 0.024 0.052
TRICHLOROETHENE 0.0055 0.011 0.26 0.13 0.16 0.55 2.2 5.2 7.7 6.6 0.144 0.19 27 17 100 3.9 3.6 9.4 6.1
TRICHLOROFLUOROMETHANE 0.0033 0.0048 0.22 0.112 0.0856 3 0.41 30 1.6 0.51 0.34
VINYL ACETATE 0.02
VINYL CHLORIDE 0.00049 0.05 0.0017 1.2 2.2 6.5 2.9 3.1 5.7 4.7 5.2 2.65 5.8 8.8 21 78 0.17 2 11 0.019 2.6 0.06
XYLENES, M & P 0.01 0.0017 0.35 8.8 0.14 11 0.48 6.2 0.027 0.15

Notes:
ID = identification
png/L = micrograms per liter
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TABLE 3-4

Exposure Point Concentrations for Soil Gas (in g/

Focused Human Health Risk Assessment Report
Honeywell 34th Street Facility, Phoenix, Arizona

Location Cluster ID: P-28 P-29 P-3 P-30 P-31 P-32 P-33 P-34 P-35 P-36 P-37 P-38 P-39 P-4 P-40 P-41 P-46 PMW-11
Soil Gas Probe ID:| P-28-M P-28-U P-29-U P-3-M P-3-U P-30-U P-31 P-32 P-33 P-34 P-34-M P-35 P-36 P-37 P-38 P-39 P-4-M P-4-U P-40 P-41 P-46-M P-46-U | PMW-11-M PMW-11-U

Analyte Name
1,1,1-TRICHLOROETHANE 0.0038 0.0032 0.0032 0.503 1.3 0.0081 0.069 0.23 0.026 0.024 0.08 11 2.6 0.18 0.4 34 13.5 43.6 0.033 0.28 0.0013 0.0026
1,1,2,2-TETRACHLOROETHANE
1,1,2-TRICHLOROETHANE 0.0016
1,1,2-TRICHLOROTRIFLUOROETHANE 0.033 0.015 0.072 2.3 0.75 0.056 0.3 1.2 0.0068 0.031 25 0.0069 1.3 0.787 1.05 37 0.33 0.11
1,1-DICHLOROETHANE 0.0014 0.0021 0.0088 0.813 11 0.019 0.0024 0.08 0.089 0.014 0.11 0.87 0.5 6.8 4.9 0.36 0.513 0.861 0.058 0.37 1 0.006
1,1-DICHLOROETHENE 0.085 0.985 25 0.00069 0.081 0.085 0.11 0.035 0.956 3.89 0.023 0.00088
1,2,4-TRICHLOROBENZENE 0.466 0.0025 0.00098
1,2,4-TRIMETHYLBENZENE 0.078 11 0.0016 0.0213 0.0023 0.018 0.021 0.054 0.024 0.045 0.06 0.4 0.35 0.0072 0.0653 3.6 15 0.21
1,2-DIBROMOETHANE
1,2-DICHLOROBENZENE 0.104
1,2-DICHLOROETHANE
1,2-DICHLOROETHENE (TOTAL)
1,2-DICHLOROPROPANE
1,3,5-TRIMETHYLBENZENE 0.014 0.19 0.12 0.00081 0.018 0.01 0.0046 0.065 0.021 0.12 0.0064 0.69 3.6 0.0042 0.079
1,3-DICHLOROBENZENE 0.0967
1,4-DICHLOROBENZENE 0.001 0.103
2,2,4-TRIMETHYLPENTANE
2-BUTANONE 0.004 0.0011 0.023 0.01 0.00063 0.0046 0.0098 0.0011 0.009
2-HEXANONE 0.0039 0.0008
4-ETHYLTOLUENE
4-METHYL-2-PENTANONE 0.00057
ACETONE 0.092 0.17 0.057 0.0081 0.0086 0.1
ACROLEIN 0.0021 0.0039 0.0061 0.0053 0.00089 | 0.00096
ACRYLONITRILE
BENZENE 0.0091 0.0055 0.0027 7.8 0.00086 0.011 0.013 0.0064 0.035 0.89 0.62 0.012 0.067 0.28 0.015 0.001 0.028 0.2
BROMODICHLOROMETHANE 0.015 0.0032
BROMOFORM 0.0023
CARBON DISULFIDE 0.014 0.03 0.0069 0.018 0.0097 0.13 0.0052 0.13 0.018 0.0028
CARBON TETRACHLORIDE
CHLORODIBROMOMETHANE 0.01
CHLOROETHANE 0.0123 1.2 0.87 1.8 0.21
CHLOROFORM 0.012 0.0023 0.0377 0.011 0.012 0.062 0.0034 0.015 0.066 0.016 0.034 0.021 0.012 0.046 0.0083 0.0055
CHLOROMETHANE 0.00092 0.0333 0.0029 0.0011 0.0279 0.0009
CIS-1,2-DICHLOROETHENE 0.117 0.44 0.0072 0.02 0.34 0.065 0.22 0.0078 0.0018 0.076 0.0049
CIS-1,3-DICHLOROPROPENE
CYCLOHEXANE
DICHLORODIFLUOROMETHANE 0.006 0.0038 0.0146 0.0034 0.0027 0.0034 0.0034 0.0026 0.003 0.0036 0.0025 0.2 0.004
DICHLOROFLUOROMETHANE
ETHYL ACETATE
ETHYLBENZENE 0.011 0.033 0.0053 0.0016 0.0065 0.0029 0.0038 1 55 0.0029 0.042
HEXACHLOROBUTADIENE 0.818
ISOPROPANOL
ISOPROPYLBENZENE 0.005 0.057 0.021 11 0.0023 0.0019 0.04 0.029 0.019 0.093 0.0085 1.6 2.6 0.58 2.8 0.0014 0.071
METHYL TERT-BUTYL ETHER 0.00022 0.01
METHYLENE CHLORIDE 0.00048 0.044 0.266 0.04 0.0015
NAPHTHALENE 0.53 2.2 0.055 0.0011 0.023 0.0089 0.47 3.2 0.0086 0.4
N-HEPTANE
N-HEXANE 0.00083
N-PROPYLBENZENE 0.011 0.18 0.029 0.074 0.0026 0.0055 0.004 0.0024 0.021 0.0023 0.85 5.6 0.0056 0.0027 0.11
O-XYLENE 0.0052 0.0031 0.13 0.00035 0.024 0.0049 0.0056 0.072 0.079 0.16 0.22 0.0057
P-ISOPROPYLTOLUENE 0.029 0.31 0.061 0.00062 0.024 0.066 0.0047 0.004 0.064 0.011 0.52 23 0.0038 0.075
PROPYLENE
SEC-BUTYLBENZENE 0.022 0.27 0.065 0.44 0.002 0.03 0.017 0.064 0.061 0.032 0.098 0.097 1 1.7 0.014 0.71 25 0.0074 0.0051 0.088 0.15
STYRENE 0.0016 0.00071 0.0033
TETRACHLOROETHENE 0.11 0.076 0.01 0.166 0.99 0.024 0.023 0.22 0.83 0.35 4 38 0.15 0.6 2.7 0.042 1.52 0.362 0.0047 0.039 0.019 0.0089
TETRAHYDROFURAN
TOLUENE 0.013 0.0712 0.00027 0.0038 0.021 0.043 0.0037 0.0021 0.0038 0.021 44 0.017 0.18
TRANS-1,2-DICHLOROETHENE 0.0054 0.033 0.0095
TRICHLOROETHENE 0.0049 0.0011 0.066 1.31 7.7 0.0091 0.0091 15 0.19 0.063 0.79 15 0.22 0.76 0.91 0.0055 2.06 3.48 0.003 1.8 0.12 0.11
TRICHLOROFLUOROMETHANE 0.045 0.015 0.0019 1.03 0.458 0.0075 0.04 1.2 0.002 0.0048 0.0071 0.038 4.8 0.016 0.011 0.155 0.0025 0.0036 0.16 0.022 0.018
VINYL ACETATE
VINYL CHLORIDE 0.128 7.2 0.13 2.9 3.2 0.0074 0.0587 0.045 0.014 0.24
XYLENES, M & P 0.015 0.035 0.22 0.0017 0.075 0.015 0.074 0.15 1.6 4.9 0.016

Notes:
ID <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>