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FINAL
RECORD OF DECISION FOR OPERABLE UNIT 32
ENVIRONMENTAL RESTORATION PROGRAM SITE WP-14
LANGLEY AIR FORCE BASE, VIRGINIA
AUGUST 2008

1.0 DECLARATION
1.1  SITE NAME AND LOCATION

Operable Unit 32 (OU32), Environmental Restoration Program (ERP) Site WP-14
Langley Air Force Base (AFB), Virginia
U.S. Environmental Protection Agency (EPA) Identification (ID) # VA2800005033

1.2  STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the U.S. Air Force’s (USAF) determination that
No Action is necessary to address soils at OU32 (ERP Site WP-14) at Langley AFB near
Hampton, Virginia. This determination was made in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980 (CERCLA), as amended
by the Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to the extent
practicable, the National Oil and Hazardous Substances Pollution Contingency Plan (NCP).
This decision is based on the information contained in the Administrative Record file for the
site; this ROD will become part of the Administrative Record pursuant to the NCP.

The USAF is the lead agency and provides funding for site clean-up activities at Langley AFB.
The USAF and EPA Region III agree and the Virginia Department of Environmental Quality
(VDEQ) concurs that No Action is required for soils at OU32 (ERP Site WP-14).

1.3  ASSESSMENT OF THE SITE

OU32 is one of 24 ERP OUs identified under CERCLA at Langley AFB. The results of site
environmental studies show that there are no hazardous constituents present in site soils at
concentrations posing a potential unacceptable threat to human health and the environment.
No response action is necessary at ERP Site WP-14 to protect public health and the
environment from actual or threatened releases of hazardous substances.

1.4 DESCRIPTION OF THE SELECTED REMEDY

Under CERCLA, “No Action” is necessary for OU26. The USAF’s determination that no
action is necessary at ERP WP-14 is based on an evaluation of site conditions and site-related
risks which are detailed in the ERP Site WP-14 Remedial Investigation (RI) Report (Radian
International, LL.C [Radian], 2000) and the ERP Site WP-14 Final Risk Re-Evaluation Report
(HydroGeoLogic, Inc. [HGL], 2005). This report indicates that current conditions are
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protective of human health and the environment. The No Action decision applies to the site
surface and subsurface soils only. Groundwater associated with Site WP-14 will be addressed
as part of the remedy for ERP site OT-64, the basewide groundwater operable unit. There is
no surface water or sediment at the site.

The Management Action Plan for Langley AFB is updated annually and includes the current
CERCLA status and schedule of remedial actions for each OU at Langley AFB. The
Management Action Plan and supplemental information can be found in the Information
Repository maintained at Langley AFB (see Section 2.3).

1.5 STATUTORY DETERMINATIONS

No remedial action is necessary to ensure protection of human health and the environment.
The Selected Remedy is protective of human health and the environment and will not result in
hazardous substances, pollutants, or contaminants remaining on site above levels that prevent
unlimited use and unrestricted exposure. Therefore, a 5-year review will not be required for
this remedial action.

1.6 DATA CERTIFICATION CHECKLIST

The following information is included in the ROD.
o Chemicals of potential concern (COPCs) and their respective concentrations
(Section 2.7 and associated tables).
o Baseline risk represented by the COPCs (Section 2.7).
o Current and reasonably anticipated future land and resource use (Section 2.6).
Additional information can be found in the Administrative Record file for Langley AFB.

There are no costs associated with the No Action decision and no contaminants of concern
(COCs) requiring establishment of cleanup levels.
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2.0 DECISION SUMMARY
2.1 SITE NAME, LOCATION, AND DESCRIPTION

Langley AFB is located near Hampton, Virginia, between the Northwest Branch and
Southwest Branch of the Back River, a tidal estuary of the Chesapeake Bay. The location of
Langley AFB is shown on Figure 2.1. The layout of ERP Site WP-14, a former chemical
leach pit, is shown on Figure 2.2. Langley AFB was listed jointly on the Superfund National
Priorities List with the National Aeronautics and Space Administration (NASA) Langley
Research Center in 1994 (EPA ID#: VA2800005033). However, the CERCLA investigations
for these two facilities are conducted separately. Langley AFB investigations and site cleanups
are funded by the Air Force and the NASA Langley Research Center investigations and site
cleanups are funded by NASA. The USAF is the lead agency for CERCLA activities at
Langley AFB; the EPA is the lead regulatory agency, and VDEQ is the support agency.

ERP Site WP-14 is located in the north-central portion of Langley AFB, north of Weyland
Road near the Firing-in Abutment. Currently, the site is an open grassy area. The grass is
well-maintained. The ground surface is relatively flat except for a soil berm that borders the
site to the north and west. According to Langley AFB personnel, the source of this berm is
golf course soils and sediments. A drainage ditch leading into Tabbs Creek runs along the
western edge of the berm and forms the west border of the site. The site has a current land
use and anticipated future land use of light industrial. Adjacent land use includes business
(administration), light industrial, and recreation.

ERP Site WP-14 was originally identified as containing a chemical leach pit adjacent to a
former taxiway. The leach pit was used to collect washdown and spills associated with the
loading of pesticides onto spray airplanes. The main contaminant entering the leach pit was
reportedly malathion, but contamination from other pesticides is believed possible. The
operational dates for WP-14 are unknown; however, aerial photographs from 1963 show a
topographic depression believed to be the leach pit area.

2.2  INVESTIGATION HISTORY

The following subsections summarize the investigations that have been conducted to address
surface soil and subsurface soil at ERP Site WP-14. As previously stated, the groundwater
associated with ERP Site WP-14 will be addressed as part of ERP Site OT-64, the basewide
groundwater operable unit. No surface water or sediment is present at ERP Site WP-14. No
CERCLA enforcement activities have been conducted at Langley AFB.

2.2.1 Installation Restoration Program Records Search for Langley AFB (CH2M HILL,
1981)

The Installation Restoration Program (IRP) Records Search was conducted to determine the
potential, if any, for migration of toxic and hazardous materials off the Langley AFB
installation boundaries. ERP Site WP-14 was identified as a result of this records search.
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2.2.2 Site Inspection and Screening Risk Assessment for 33 Installation Restoration
Program Sites (Radian Corporation, 1996)

In 1993 and 1994, a Site Inspection (SI) was conducted to determine the presence or absence
of contamination at 33 IRP sites, including WP-14. In September 1993, 24 subsurface soil
samples were collected from 12 locations at WP-14. The locations for the soil samples were
chosen based on site knowledge and aerial photograph analysis. In December 1994, three
surface soil samples were collected in low-lying areas of the site. Pesticides and herbicides
were found in surface and subsurface soils. With respect to Target Analyte List (TAL)
metals, only cadmium (in surface and subsurface soils) and arsenic (subsurface soils only)
exceeded background levels. Polynuclear aromatic hydrocarbons (PAHs) were found in some
subsurface soils. A screening risk assessment (SRA) performed on these data indicated that
constituent concentrations in surface soils resulted in acceptable risks for all receptors. For
subsurface soils, cancer risk exceeded 1x10™° and non-cancer hazard indices exceeded 1 for
residential receptors.

The SRA concluded that remediation of surface soil at ERP Site WP-14 may not be needed to
protect human health, and that remediation of subsurface soil may not be needed unless the
subsurface soil is brought to the surface by intrusive activities. A screening level ecological
risk assessment (SLERA) identified the potential for adverse effects from exposure of wildlife
to organochlorine pesticides and metals.

2.2.3 Remedial Investigation (Radian, 2000)

An RI was performed to characterize further the potential contamination at ERP Site WP-14.
RI activities included collection of soil and groundwater samples. As discussed in Section 1.4,
groundwater at ERP Site WP-08 will be addressed as part of ERP Site OT-64, the basewide
groundwater operable unit, and only soil results are discussed below.

The RI soil sampling was conducted in May 1997. Six surface soil samples and 18 subsurface
soil samples were collected from nine locations. The pesticide dieldrin was detected in one
surface soil sample above its background upper tolerance limit (UTL) of 28.5 micrograms per
kilogram (ug/kg) and risk-based screening level (RBSL) of 40 ug/kg. Arsenic and manganese
were present at or above both their background UTLs and RBSLs in two surface soil samples.
Only two constituents were reported in subsurface soils at concentrations above background
UTLs and RBSLs. Dieldrin was detected in two near-surface soil samples (0.5 to 2 feet below
ground surface [bgs]) and one deeper sample (2 to 4 feet bgs) at concentrations that exceed the
dieldrin background UTL of 1.42 pg/kg and RBSL of 40 ug/kg. Arsenic was found in three
deeper samples at concentrations that exceed both the background UTL and RBSL for arsenic.
In addition, benzo[a]pyrene, which was not detected in background samples, was found above
the RBSL of 89 ug/kg in one near-surface soil sample and in one deeper subsurface soil
sample.

The Final RI Report for the site (Radian, 2000) contained a human health risk assessment
(HHRA) and a SLERA. The HHRA concluded that arsenic present in surface and subsurface
soils posed an unacceptable risk to potential future residents, and that manganese in surface
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soils posed potential unacceptable risk to construction workers. The SLERA determined that
site-related chemicals did not pose a threat to ecological receptors.

No principal threat wastes have been identified at ERP Site WP-14.
2.2.4 Feasibility Study (URS Corporation [URS], 2001a)

A Feasibility Study (FS) was conducted to evaluate, screen, and develop remedial alternatives
to address the arsenic and manganese contamination in soil that posed a potential threat to
human health. Remedial action objectives were identified, and alternatives were developed to
reduce risks to human health. The Final FS Report (URS, 2001a) evaluated a land use control
remedy, and a remedy to achieve unrestricted use of the site (soil excavation with off-site
disposal). The conclusion of the FS was that both alternatives were feasible, with excavation
providing a higher level of protection for human health and the environment and achieving
unlimited use and unrestricted exposure.

2.2.5 Proposed Plan (URS, 2001b)

Pursuant to CERCLA Section 117 (Chapter 42 U.S. Code [42 U.S.C.] Section 9617) and the
NCP (Section 300.430(f)(3)(ii)(B), 40 Code of Federal Regulations [CFR]), a Proposed Plan
(URS, 2001b) was prepared in October 2001. Based on the evaluation in the FS, excavation
with off-site disposal was identified as the preferred alternative for ERP Site WP-14.

2.2.6 Pre-Remedial Action Activities (HGL, 2005)

After the original Proposed Plan was finalized and prior to identifying the Selected Remedy
for ERP Site WP-14 in a final ROD, additional soil samples were collected to better define the
area requiring excavation. In September 2004, 87 surface soil samples were collected. All
samples were analyzed for manganese and 85 samples were analyzed for arsenic, based on the
distribution in surface soils. Twelve subsurface samples were collected from 3.5 to 4.0 feet
bgs. The subsurface soil samples were analyzed for arsenic.

No substantial arsenic and manganese contamination was observed in the September 2004 soil
samples. Consequently, the September 2004 arsenic and manganese concentrations were
combined with the SI data and RI data, and the risks to future residents and construction
workers were re-calculated with this expanded data set as well as updated exposure
assumptions. The SI, RI, and 2004 arsenic and manganese data sets are shown in Tables 2.1
through 2.6. This re-evaluation of the human health risk is presented in the Final Risk Re-
Evaluation Report for ERP Site WP-14 (HGL, 2005). As documented in this report, the
human health risks calculated with the expanded data set and updated exposure assumptions
demonstrate that arsenic and manganese in the soil do not pose an unacceptable threat to either
a future resident or a future construction worker. This report concluded that excavation and
off-site disposal of the soil at ERP Site WP-14 is not warranted and recommended that the site
be closed with no further action.
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2.2.7 Revised Proposed Plan (HGL, 2008)

A Revised Proposed Plan was prepared in January 2008 to document the determination that
contaminants in the ERP Site WP-14 soils do not warrant remediation, and to identify No
Action as the preferred alternative for the site.

2.3 COMMUNITY PARTICIPATION

The USAF and EPA provide information regarding the cleanup of Langley AFB to the public
through a community relations program, which includes a Restoration Advisory Board (RAB),
public meetings, the Administrative Record file for the site, the information repository, and
announcements published in local newspapers. The activities conducted under the community
relations program complied with the requirements of CERCLA Sections 113(k)(2)(B)(i-v) and
117, 42 U.S. Code (U.S.C.) Sections 9613(k)(2)(B)(i-v) and 9617.

For the original Proposed Plan for ERP Site WP-14, Langley AFB provided a public comment
period from October 8, 2001 to November 7, 2001. An announcement for a public meeting,
the comment period, and the availability of the Proposed Plan and supporting documentation
was published in the Daily Press, a newspaper of general circulation in Hampton, Virginia, on
October 7, 2001. Additionally, this information was published in the Langley Flyer, a Langley
AFB newspaper, on October 5, 2001. A public meeting was held at the Chamberlin Hotel,
located at 2 Fenwick Road in Hampton, Virginia, on October 15, 2001.

Langley AFB provided a public comment period from February 3 through March 4, 2008, for
the Revised Proposed Plan for ERP Site WP-14. To fulfill the public participation
requirement under Section 117(a) of CERCLA, as amended by SARA, a Notice of
Availability of the Revised Proposed Plan and supporting documentation and the public notice
for the public comment period and the public meeting was published in the Daily Press
(Newport News) newspaper. The public meeting to present the Revised Proposed Plan was
held on February 12, 2008, at the Machen Elementary School, located in Hampton, Virginia.

The Revised Proposed Plan and previous investigation reports for ERP Site WP-14 are
available to the public in the Administrative Record and Information Repository maintained at:

Langley AFB

37 Sweeney Boulevard
Langley AFB, Virginia 23665
By Appointment

Mr. John Tice

(757) 764-1082

2.4 SCOPE AND ROLE OF RESPONSE ACTION

The USAF has organized work to date at Langley AFB into 24 OUs. The current CERCLA
status and schedule of remedial actions for each OU is detailed in the Management Action
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Plan, which can be found in the Information Repository maintained at Langley AFB (see
Section 2.3).

This ROD documents the rationale for determining that No Action is necessary for ERP Site
WP-14 soils. Groundwater underlying the site will be addressed as part of ERP Site OT-64,
the basewide groundwater operable unit (OU52). Surface water and sediment are not present
at the site; consequently, these media are not part of this ROD. No Action will be the final
action for soil at Site WP-14.

2.5 SITE CHARACTERISTICS

Because historical accounts of potentially hazardous material and waste handling activities
were noted at the site, several investigations were conducted at ERP Site WP-14 to determine
the nature and extent of any potential contamination. The results of these investigations are
summarized in Section 2.2. For further information, all of the documents summarized in
Section 2.2 and in the site characterization discussion below can be found in the associated
Administrative Record files maintained at Langley AFB (see Section 2.3).

2.5.1 Conceptual Site Model

The source of exposure at ERP Site WP-14 is contaminated surface soil and subsurface soil.
The conceptual site models (CSMs) for human health (Figure 2.3) and ecological receptors
(Figure 2.4) show potential exposure pathways for ERP Site WP-14. The HHRA and SLERA
were based on these CSMs. A detailed description of the selection of human exposure
pathways is presented in Appendix A.1.

2.5.2 Site Overview

ERP Site WP-14 is located north of Weyland Road near the Firing-in Abutment, in the north-
central portion of Langley AFB. The site encompasses an area that used to be a chemical
leach pit. The washdown and spills associated with the loading of pesticides onto spray
airplanes collected in the leach pit where the fluid seeped into the ground or evaporated. The
main contaminant entering the leach pit was reportedly malathion, but contamination from
other pesticides is believed possible. The operational dates for ERP Site WP-14 are unknown.
However, aerial photographs from 1963 show a topographic depression believed to be the
leach pit area. Currently, the site is vacant of all structures and is covered by grass that is
periodically mowed.

Except for the berm along the northwest corner, the site is relatively flat. Surface runoff
flows to a drainage ditch bordering the site to the west. Water in this ditch flows northwest
into Tabbs Creek, which eventually discharges to the Northwest Branch of the Back River.
There are no classified wetlands on or adjacent to ERP Site WP-14.

The current land use for ERP Site WP-14 is classified as light industrial. This land use is not
expected to change in the future. Adjacent land is business (administration), light industrial,
recreation, and open.
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No areas of archaeological or historical importance have been identified at the site.
2.5.3 Sampling Strategy

The intent of the 1993-1994 SI and the 1997 RI was to collect surface soil and subsurface soil
data to characterize the nature and extent of contamination and to assess the potential risks to
human health and the environment at ERP Site WP-14. The locations of the SI soil samples
were selected on the basis of aerial photography and historical site knowledge. The RI
samples were located to provide additional information on the area near the taxiway, and to
assess the presence of contamination along the earthen berm. The purpose of the soil sampling
conducted in 2004 was to delineate the soil originally scheduled for a remedial action to
address arsenic and manganese contamination. These soil sample locations were selected
based on the arsenic and manganese data collected during the SI and the RI.

2.5.4 Nature and Extent of Contamination

Pesticides, herbicides, and PAHs were detected in the soil samples collected at ERP Site WP-
14. Concentrations of the organic compounds tended to be low. Only dieldrin and
benzo(a)pyrene were detected at concentrations greater than the RBSLs.

Arsenic, manganese, antimony, barium, and cadmium were detected in surface soil samples at
concentrations greater than their respective background 95 percent upper tolerance levels
(UTLs), suggesting that these metals are contaminants. Arsenic was the only metal identified
as a contaminant in the subsurface soils. The highest arsenic and manganese concentrations in
the surface soil tended to be in samples collected adjacent to the berm in the northwest corner
of the site.

The primary contaminant migration pathway for soil at ERP Site WP-14 is infiltration and
leaching of precipitation through the soil to the groundwater system. The groundwater
beneath ERP Site WP-14 will be addressed as part of ERP Site OT-64, the basewide
groundwater operable unit. Because of the flat and vegetated nature of the site, surface water
runoff and erosion are expected to contribute minimally to contaminant migration.

2.6 CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

The current and anticipated future land use at ERP Site WP-14 is categorized as light
industrial, as defined in the Base General Plan. Adjacent property is designated as open space
to the south, light industrial (the Fire Training Area) to the north, recreational (the golf
course) to the west, and business administration (under construction) to the east. The
reasonably anticipated future land use for the site is to remain light industrial under the Base
General Plan. The USAF has no plan to change the existing land or resource use in the
foreseeable future.

2.7 SUMMARY OF SITE RISKS

A HHRA and SLERA were completed to identify and characterize the current and potential
future risks associated with the ERP Site WP-14 soil if no remediation is implemented. The
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SLERA and HHRA evaluated exposure of ecological and human receptors to chemicals in the
site soil and site groundwater. As described previously, the groundwater beneath ERP Site
WP-14 will be addressed as part of ERP Site OT-64. Therefore, this description of site risks
only addresses exposure to the ERP Site WP-14 soil. A detailed discussion of potential risks
is provided in the Final RI Report (Radian, 2000). The conclusions of the Rl HHRA with
respect to the construction worker and future child resident were modified by the Risk Re-
Evaluation Report (HGL, 2005), which incorporated additional soil data for arsenic and
manganese and revised the exposure assumptions for these two metals.

Based on the re-evaluation of risks to human health, the HHRA concluded that site
contaminants do not pose a threat to human health. The SLERA determined that, if no further
action is taken, contaminants in the site surface soil do not pose a threat to the environment.
No response action is required to protect human health and the environment. Accordingly,
this ROD documents the rationale for determining that No Action is necessary for ERP Site
WP-14.

2.7.1 Human Health Risk Summary

2.7.1.1 Chemicals of Potential Concern

The initial screening of the RI data resulted in identification of several COPCs for the surface
soil and subsurface soil. The COPCs and their associated exposure point concentrations
(EPCs) used to estimate the risk are provided in Appendix A.2 and A.3, respectively. Surface
soil and subsurface soil COPCs included metals, dieldrin, and benzo(a)pyrene. Detailed
information for the selection of COPCs at ERP Site WP-14 is provided in Section 6.5.1 of the
Final RI Report (Radian, 2000).

2.7.1.2 Exposure Assessment

The human health exposure assessment identifies and evaluates the contaminant sources,
release mechanisms, exposure pathways, exposure routes, and receptors. The elements of the
exposure assessment for ERP Site WP-14 are identified in the CSM (Figure 2.3), and are
described in detail in Table A.1. A detailed discussion of the exposure assessment for all the
scenarios considered in the HHRA is provided in Section 6.5.2 of the Final RI Report
(Radian, 2000). The receptors evaluated in the ERP Site WP-14 HHRA were the other
worker, construction worker, industrial worker, child trespasser/visitor, fisher, and resident
(adult and child). Each receptor is described below.

o Child Trespasser — The child trespasser may play at the site, thereby being
exposed to the site surface soil through incidental ingestion and dermal contact.

o Fisher - This receptor was developed to evaluate the exposure of individuals
who catch and consume fish from the Back River to chemicals in the
groundwater that discharges to the Back River. This receptor is not exposed to
the soil at ERP Site WP-14. Therefore, this receptor is not discussed further in
this risk summary.
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o Other Worker - The other worker is intended to represent a groundskeeper
who spends the majority of his time outdoors tending yards and gardens,
trimming shrubs, and performing other general outdoor duties. Currently, the
potential exposure pathways for the groundskeeper are incidental ingestion and
dermal contact with surface soil, and inhalation of fugitive dust emissions from
the surface soil; however, the risk assessment performed in the Final RI Report
(Radian, 2000) also includes an evaluation of risk to this receptor associated
with subsurface soil exposure.

o Industrial Worker - The industrial worker is intended to represent a utility line
worker who performs infrequent minor excavations to repair underground
utility lines. Exposure pathways include incidental ingestion and dermal contact
with surface soil and subsurface soil, and inhalation of dust and volatile
emissions generated by excavation activities.

. Resident (adult and child) - For the potential future resident receptor,
exposure pathways include incidental ingestion and dermal contact with surface
and subsurface soil.

o Construction Worker - For the future construction worker, exposure pathways
include incidental ingestion and dermal contact with surface soil and subsurface
soil, and inhalation of dust and volatile emissions generated by excavation
activities.

2.7.1.3 Toxicity Assessment

The toxicity assessment provides a numerical estimate of the relationship between the extent of
exposure and possible severity of adverse effects, and consists of two steps: hazard
identification and dose-response assessment. Most toxicity data used in the HHRA are the
EPA toxicity values (non-carcinogenic reference doses [RfDs] and carcinogenic slope factors
[CSFs]) published in the Integrated Risk Information System and the Health Effects
Assessment Summary Tables databases, or in the EPA Region III Risk-Based Concentration
(RBC) Table. The equations and assumptions for calculating receptor exposures to chemicals
in soil are presented in Appendix A.4. Toxicity data used in risk evaluations are provided in
Appendix A.5 (non-cancer) and Appendix A.6 (cancer). A detailed discussion of the toxicity
assessment is provided in Section 6.5.3 and in Appendix F.2 of the Final RI Report (Radian,
2000).

2.7.1.4 Risk Characterization

For carcinogens, risks are generally expressed as the incremental probability of an individual’s
developing cancer over a lifetime as a result of exposure to the carcinogen. Excess lifetime
cancer risk is calculated using the following equation:
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Risk = CDI x CSF
where:

Risk =a unitless probability (e.g., 2 x 107°) of an individual’s developing
cancer

CDI =chronic daily intake averaged over 70 years (milligrams per kilogram
of body weight per day [mg/kg-day])

CSF = carcinogenic slope factor, expressed as (mg/kg-day) '

These risks are probabilities that usually are expressed in scientific notation (e.g., 1x107°).
An excess lifetime cancer risk of 1x107° indicates that an individual experiencing the
reasonable maximum exposure (RME) estimate has a 1 in 1,000,000 chance of developing
cancer as a result of site-related exposure. EPA’s generally acceptable risk range for site-
related exposures is 1x107° to 1x107*.

The potential for non-carcinogenic effects is evaluated by comparing an exposure level over a
specified time period (e.g., lifetime) with an RfD derived for a similar exposure period. An
RfD represents a level that an individual may be exposed to that is not expected to cause any
deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). An
HQ< 1 indicates that a receptor’s dose of a single contaminant is less than the RfD, and that
toxic non-carcinogenic effects from that chemical are unlikely. The hazard index (HI) is
generated by adding the HQs for all COPCs that affect the same target organ (e.g., liver) or
that act through the same mechanism of action within a medium or across all media to which a
given individual may reasonably be exposed. An HI<1 indicates that, based on the sum of all
HQs from different contaminants and exposure routes, toxic non-carcinogenic effects from all
contaminants are unlikely. An HI>1 indicates that site-related exposures may present a risk
to human health. The HQ is calculated as follows:

Non-cancer HQ = CDI/RfD

Detailed risk characterization results are provided in Section 6.5.4 and Appendix G3 of the
Final RI Report (Radian, 2000) and in the Risk Re-Evaluation Report (HGL, 2005). The risk
estimates are presented in tabular form in Appendices A.7 (non-cancer detail), A.8 (cancer
detail), A.9 (non-cancer and cancer summary).

The risk re-evaluation revised the risk calculations only for those receptors and chemicals for
which unacceptable health risks had been identified during the RI. Thus, the risk re-evaluation
quantified only exposure of the construction worker to manganese, and exposure of the
resident (age-adjusted and child) to arsenic. The risk re-evaluation did not re-quantify risks to
the other worker, child trespasser, and industrial worker; the risks for these receptors were
obtained directly from the RI Report without alteration.

With three exceptions, the tables in Appendices A.7 and A.8 present the original risk
assessment (Radian, 2000) results. Tables 7.19, 7.20, and 8.19 are from the Risk Re-

M:\Projects\O10001_18\R07-08.042_new.doc 2-9 HGL 9/30/2008



HGL—Record of Decision for Operable Unit 32 (ERP Site WP-14)—Langley Air Force Base, Virginia

Evaluation Report (HGL, 2005). Tables 7.19 and 7.20 present revised non-cancer risk
evaluations for the child resident exposure to arsenic and the construction worker exposure to
manganese, respectively. Table 8.19 presents the revised cancer risk for exposure of the age-
adjusted resident to arsenic.

To update the cumulative non-cancer hazard for the construction worker, the HQs for the non-
manganese COPCs were obtained from the RI Report and were combined with the revised
manganese HQ in Table 9.2.RME. Only the HQs associated with site-related chemicals were
included; HQs for metals present because of background conditions were excluded. CERCLA
does not address potential risks or hazards associated with background conditions.

The cumulative non-cancer hazard for the child resident was updated in the same manner as
described for the construction worker. The results are presented in Table 9.6.RME.

The original HHRA evaluated cancer risk to the adult resident and child resident, but did not
perform an age-adjusted analysis. The age-adjusted analysis, which was used for the revised
arsenic evaluation, provides a more conservative assessment than either the adult resident or
child resident. To combine the original HHRA cancer risks with the revised arsenic cancer
risk, the child resident and adult resident risks for the non-arsenic COPCs were added, and the
sums were combined with the revised arsenic cancer risk in Table 9.5.RME.

The final RME risk estimates presented in Appendix A.9 are summarized below. These
summaries only include the calculated risks associated with exposure to soil (ingestion and
dermal absorption) and soil particulates in air. Any risk contributions from groundwater
presented in Appendices A.7, A.8, and A.9 are excluded from the values presented.

o Child Trespasser - RME estimates for exposure (ingestion, dermal contact,
and inhalation) to surface soil are within acceptable risk levels. The total non-
cancer HI is 0.2 and the cancer risk is 2 x 107® across all pathways.

o Other Worker - RME risk estimates for exposure (ingestion, dermal contact,
and inhalation) to surface soil are within acceptable risk levels. Currently, the
potential exposure pathways for the groundskeeper are incidental ingestion and
dermal contact with surface soil, and inhalation of fugitive dust emissions from
the surface soil; however, the risk assessment performed in the Final RI Report
(Radian, 2000) also includes an evaluation of risk to this receptor associated
with subsurface soil exposure. The total non-cancer HI is 0.4 and the cancer
risk is 9 x 107 across the soil exposure pathways.

J Resident adult and child - The risk to residential receptors was recalculated in
the Risk Re-Evaluation Report (HGL, 2005). The revised RME risk estimates
for exposure (ingestion and dermal contact) to surface soil and subsurface soil
resulted in a cancer risk estimate of 7 x 107> for the age-adjusted adult/child
resident, predominantly due to arsenic. The age-adjusted adult/child resident
provides the most conservative cancer risk analysis for the resident receptor.
For the non-cancer analysis, the most conservative receptor is the child
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resident. For the child resident, the highest target organ HI from exposure to
site-related chemicals in the soil was 1.2 due to arsenic, which affects the skin
and vascular system. This HI of 1.2 reflects the results of the risk re-evaluation
with the expanded arsenic surface and subsurface soil data set. The HI for the
central nervous system (CNS) is less than 1 (0.4, due to manganese). In the
case of arsenic, with a daily chronic intake approximately equal to the chronic
reference dose, it is unlikely that a future child resident would experience an
adverse non-cancer health effect due to the arsenic at the site. Thus, no site-
related chemical posed an unacceptable non-cancer hazard or cancer risk to the
future adult or child resident.

. Construction Worker — RME risk estimates for exposure (ingestion, dermal
contact, and inhalation of fugitive dust and volatile emissions) to surface soil
and subsurface soil are within acceptable risk levels. The total cancer risk is 8
x 107°%, and the site-related non-cancer HI attributable to manganese (CNS) is
0.1; the HI for arsenic (skin/vascular) is 0.3. The manganese HI reflects the
risk re-evaluation with the expanded surface and subsurface soil data set.

o Industrial Worker - RME risk estimates for exposure (ingestion, dermal
contact, and inhalation of fugitive dust and volatile emissions) to surface soil
and subsurface soil are within acceptable risk levels. The total cancer risk is 6
x 1077, and the total non-cancer HI is 0.7.

2.7.1.5 Uncertainty

The risk measures used in risk assessments are not fully probabilistic estimates of risk but are
conditional estimates given that a set of assumptions about exposure and toxicity are realized.
Thus, it is important to specify the assumptions and uncertainties inherent in the risk
assessment to place the risk estimates in proper perspective. A detailed discussion of the
uncertainties associated with the risk assessment is included in Section 6.5.5 of the Final RI
Report (Radian, 2000). The uncertainties identified in the RI Report are also applicable to the
risk re-evaluation conducted by HGL in 2005. The uncertainties identified in the RI were not
considered to have a substantial impact on the conclusions of the original HHRA or the risk
re-evaluation. Conservative assumptions were used in order to ensure that any resulting error
would tend to overestimate risk.

2.7.2 Ecological Risk Assessment

2.7.2.1 Chemicals of Potential Ecological Concern

The first phase of the ecological risk assessment (ERA) at ERP Site WP-14 compared
maximum concentrations of all analytes in surface and subsurface soil to EPA Region III
Biological Technical Advisory Group (BTAG) screening values. The resulting chemicals of
potential ecological concern (COPECs) identified in surface soil are presented in Appendix
A.10.
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2.7.2.2 Exposure and Ecological Effects Assessment

The ecological setting at ERP Site WP-14 consists of a mowed lawn that could provide an area
for birds and animals to forage. Although there is a drainage ditch along the earthen berm,
exposure to surface water was determined to be an incomplete pathway because of the
infrequency with which the ditch contains water. Based on the CSM (Figure 2.4), the SLERA
characterized potential risks to terrestrial receptors from exposure to surface soil. The
terrestrial receptors selected for this assessment were the earthworm, deer mouse, red fox,
American robin, and red-tailed hawk. These species were selected due to their potential
presence at ERP Site WP-14 and their importance in the food chain. A detailed description of
each ecological receptor is provided in Appendix H of the Final RI Report (Radian, 2000).
Appendix A.10 presents the ecological exposure pathways of concern for the surface soil,
including receptors, exposure routes, and assessment and measurement endpoints. No
sensitive environments or endangered or threatened species have been identified at Langley
AFB.

A toxicity/bioaccumulation study specific to Langley AFB was conducted using earthworms.
The resulting toxicity data were used to estimate risks to earthworms at ERP Site WP-14.
Food chain models were used to evaluate risks to the American robin, red-tailed hawk, deer
mouse, and red fox. Equations used to determine the total daily dose for receptor species are
provided in Appendix H of the Final RI Report (Radian, 2000). A detailed discussion of the
exposure and ecological effects assessment considered in the ERA is provided in Section 6.6
of the Final RI Report (Radian, 2000).

2.7.2.3 Ecological Risk Characterization

To characterize potential ecological risks, HQs were determined for the chemicals of potential
ecological concern and receptors. HQs were calculated by comparing maximum and mean site
concentrations to the associated no observed adverse effects level (NOAEL) and lowest
observed adverse effects level (LOAEL):

NOAEL or LOAEL HQ = [Mean or Maximum Total Daily Dose]/[NOAEL or LOAEL]

For each receptor, the SLERA calculated a maximum NOAEL HQ, a mean NOAEL HQ, a
maximum LOAEL HQ, and a mean LOAEL HQ for each COPEC. If one of these four HQ
values was less than 1, then the risk assessment concluded that the chemical did not pose a risk
to that particular receptor. Because LOAEL HQs are less than NOAEL HQs, the LOAEL
HQs dictated whether a chemical was identified as having the potential to pose a risk to a
given receptor. If the average chemical exposure level was less than the LOAEL (mean
LOAEL-based HQ< 1), then the chemical did not pose an unacceptable threat to ecological
receptors. Chemicals with mean LOAEL-based HQs greater than or equal to 1 were identified
as COPECs and were evaluated in greater detail. The detailed evaluation considered a number
of factors. First, the analysis identified those COPECs present at background levels. If a
chemical’s presence was due to background conditions, the chemical was eliminated as a
COPEC because CERCLA does not address potential effects associated with background
conditions. If a COPEC’s presence was determined to be due to a site-related release, the
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evaluation assessed the detection frequency, spatial distribution, chemical bioavailability, and
conservatism of the toxicity values.

Aluminum, antimony, beryllium, thallium, and vanadium were identified as having the
potential to pose a threat to ecological receptors. However, the concentrations of these five
metals were consistent with background values, indicating that the metals were due to
background conditions and not to historical use of the Site. CERCLA does not address
potential effects associated with background conditions.

2.7.2.4 Uncertainty

The results of the SLERA are influenced to some degree by variability and uncertainty, which
need to be considered when interpreting results. Major sources of uncertainty include natural
variability, and incomplete knowledge of site-specific biological processes and fate and
transport mechanisms. A discussion of the uncertainties associated with the SLERA is
included in Section 6.6.15 of the Final RI Report (Radian, 2000).

2.7.3 Conclusion

The chemicals potentially released at ERP Site WP-14 during historical use of the site do not
pose a threat to human health or the environment. Therefore, no response action is necessary.

2.8 DOCUMENTATION OF SIGNIFICANT CHANGES

The Revised Proposed Plan for Operable Unit 32 (ERP Site WP-14) at Langley AFB, Virginia
(HGL, 2008), was released for public comment in February 2008. The Revised Proposed
Plan identified No Action is necessary for protection of human health and the environment.
No comments were received during the public comment period; therefore, no significant
changes to this decision identified in the Revised Proposed Plan were necessary or appropriate.
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Table 2.1
Arsenic and Manganese in Surface Soils (mg/kg)
Site WP-14, Langley AFB, VA

SI Results RI Results Data Background
Sample: 14S01 14S02 14S03 | 14SS04 | 14SS05 | 14SS05 (DUP) | 14SS06 | 14SS07 | 14SS08 [ 14SS09 Summary Summary Statistics
Depth (ft bgs): | 0.0-0.25 | 0.0-0.25 | 0.0-0.25 | 0.0-0.5 [ 0.0-0.5 0.0-0.5 0.0-0.5 [ 0.0-0.5 | 0.0-0.5 | 0.0-0.5 | Min. | Mean | Max. | Mean | 95% UCL | 95% UTL
Parameter
Arsenic 6.35 29.4 3.2 28.1 31.1 32.3 2.88 2.78 20.2 8.53 2.78 | 16.484 | 32.3 8.99 11.9 23.8
Manganese 56.7 305 24.2 334 393 347 36 45.3 240 71.3 242 | 185.25 | 393 116 159 334
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Table 2.2
Arsenic and Manganese in Near-Surface Sub-Surface Soils (mg/kg)
Site WP-14, Langley AFB, VA

SI Results Data Background Summary
Sample: | 14B01 | 14B02 | 14B03 | 14B04 | 14B05 | 14B06 | 14B07 | 14B0S | 14B09 | 14B10 | 14B11 | 14B12 Summary Statistics
Depth (ft bgs): | 1.0-2.5 | 1.0-3.0 | 1.0-2.5 | 1.0-2.5 | 1.0-2.5 | 0.5-2.5 | 0.5-2.5 | 1.0-2.5 | 1.0-2.5 | 1.0-2.5 | 1.0-2.5 | 1.0-2.5 | Min. | Mean | Max. | Mean | 95% UCL | 95% UTL
Parameter
Arsenic 3.03 6.43 34.7 4.5 30.6 6.93 9.69 10.9 4.82 4.11 19.5 9.95 3.03 12.1 34.7 28.6 46.9 66.7
Manganese 44.3 32.2 543 24.8 123 109 122 127 41.8 23.4 1010 66.4 23.4 | 188.9 | 1010 333 588 1100
RI Results Data Background Summary
12DPS2 14DPS7
Sample: | 14DPS1 | 14DPS2 | (DUP) | 14DPS3 | 14DPS4 | 14DPS5 | 14DPS6 | 14DPS7 | (DUP) | 14DPS8 | 14DPS9 Summary Statistics
Depth (ft bgs): | 0.5-2.0 | 0.5-2.0 | 0.5-2.0 [ 0.5-2.0 | 0.5-2.0 [ 0.5-2.0 | 0.5-2.0 | 0.5-2.0 | 0.5-2.0 | 0.5-2.0 | 0.5-2.0 | Min. | Mean | Max. | Mean | 95% UCL | 95% UTL
Parameter
Arsenic 5.37 30.3 36.2 16.7 22.2 3.64 6.74 15.9 18.6 6.6 22.6 3.64 16.8 36.2 28.6 46.9 66.7
Manganese 47.6 181 235 91.7 132 20.3 90.1 187 187 66.6 433 20.3 | 151.9 | 433 333 588 1100
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Table 2.3

Arsenic and Manganese in Deeper Sub-Surface Soils (mg/kg)

Site WP-14, Langley AFB, VA

SIR Data Background Summary
14B02 14B05
Sample: | 14B01 | 14B02 | (DUP) | 14B03 | 14B04 | 14B05S | (DUP) | 14B06 | 14B07 | 14B0S | 14B09 | 14B10 | 14B11 | 14BI12 Summary Statistics

Depth (ft bgs): | 3.54.5 | 3.5-5.5 | 3.55.5 | 2.54.5 | 3.55.0 | 2.54.5 | 2545 | 4.55.5 | 3.55.0 | 2.54.0 | 2.54.0 | 3.54.5 | 3.045 | 4.0-5.0 | Min. | Mean | Max. | Mean | 95% UCL | 95% UTL
Parameter
Arsenic 30.8 44.2 2.2 50.8 59.3 157 40.9 46.6 38.7 48.9 64.3 8.88 13.6 35.9 8.88 | 47.2914 | 157 28.6 46.9 66.7
Manganese 208 181 50.4 163 273 919 671 166 510 636 200 306 66.5 285 504 | 331.064 [ 919 333 588 1100

RI Results Data Background Summary
Sample: | 14DPS1 | 14DPS2 | 14DPS3 | 14DPS4 | 14DPS5 | 14DPS6 | 14DPS7 | 14DPSS | 14DPS9 Summary Statistics

Depth (ft bgs): [ 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 2.0-4.0 | Min. Mean Max. | Mean | 95% UCL | 95% UTL
Parameter
Arsenic 20.9 40.6 112 31.5 21.3 7.63 24.2 108 75.8 7.63 49.1033 112 28.6 46.9 66.7
Manganese 29.9 532 291 315 538 72.6 258 477 338 29.9 316.833 538 333 588 1100
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Table 2.4

Arsenic Quantified in Surface Soil Samples (mg/kg)
September 2004 Pre-Confirmation Sampling

Site WP-14, Langley AFB, VA

Sample
Excavation Sampling Quadrant Location | Background | Background
Number Q1 | Q12 | Q2 | Q23 | Q3 | Q34 | Q4 | Q14 | Average Mean 95% UTL
SO-1 (120 ft.) | 37.3 13.9 23.7 33.3 18.9 - - - 25.4 8.99 23.8
SO-2 (120 ft.) | 5.2 26.1 3.9 53.1 17.1 30.3 22.9 12.4 21.4 8.99 23.8
SO-3 (120 ft.) | 23.1 4.0 4.6 17.0 - - - 29.9 15.7 8.99 23.8
SO-5 (120 ft.) | 12.4 | 30.1 - - - - - 23.5 22.0 8.99 23.8
SO-1 (60 ft.) 14.4 47.8 32.2 33.0 | 26.4 6.7 13.6 30.8 25.6 8.99 23.8
SO-2 (60 ft.) 33.2 45.3 38.6 28.1 40.9 35.9 21.5 22.0 33.2 8.99 23.8
SO-3 (60 ft.) 23.3 4.1 - 48.6 | 20.9 | 29.8 | 37.0 | 37.0 28.7 8.99 23.8
SO-5 (60 ft.) 41.0 10.4 - 8.4 4.4 30.5 47.2 31.7 24.8 8.99 23.8
SO-1 (45 ft.) 32.2 - 32.2 - 28.4 - 21.8 - 28.7 8.99 23.8
SO-2 (45 ft.) 29.5 - 37.2 - 22.8 - 40.0 - 32.4 8.99 23.8
SO-3 (45 ft.) 22.9 - - - 22.7 - 42.8 - 29.5 8.99 23.8
SO-5 (45 ft.) 36.5 - - - 17.6 - 19.5 - 24.5 8.99 23.8
SO-1 (30 ft.) 11.1 - 18.4 - 16.1 - 11.8 - 14.4 8.99 23.8
SO-2 (30 ft.) 17.7 - 30.0 - 25.8 - 20.8 - 23.6 8.99 23.8
SO-3 (30 ft.) 11.0 - 2.3 - 21.8 - 14.4 - 12.4 8.99 23.8
SO-4 (30 ft.) 3.1 - 2.7 - 3.3 - 2.1 - 2.8 8.99 23.8
SO-5 (30 ft.) 16.9 - 7.7 - 13.0 - 10.2 - 12.0 8.99 23.8

Notes:

Sample location average values in bold exceed the background mean
Individual sample results in bold exceed the background 95% UTL.
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Table 2.5

Manganese Quantified in Surface Soil Samples (mg/kg)

September 2004 Pre-Confirmation Sampling
Site WP-14, Langley AFB, VA

Sample
Excavation Sampling Quadrant Location | Background | Background
Number Q1 Q12 Q2 Q23 Q3 Q34 | Q4 | Q14 | Average Mean 95% UTL
SO-1 (120 ft.) | 466 365 349 543 681 - - - 480.8 116 334
SO-2 (120 ft.) | 292 310 316 519 213 514 | 543 | 238 368.1 116 334
SO-3 (120 ft.) | 284 | 64.8 38.9 232 - - - 448 213.5 116 334
SO-5 (120 ft.) | 200 280 - - - - - 509 329.7 116 334
SO-1 (60 ft.) 248 568 433 433 354 388 | 265 435 390.5 116 334
SO-2 (60 ft.) 538 542 631 379 679 576 | 359 320 503.0 116 334
SO-3 (60 ft.) 249 | 27.6 - 1140 331 424 | 379 | 372 417.5 116 334
SO-5 (60 ft.) 475 116 111 84.1 56.6 395 | 644 | 363 280.6 116 334
SO-1 (45 ft.) 445 - 443 - 364 - 239 - 372.8 116 334
SO-2 (45 ft.) 447 - 587 - 313 - 870 - 554.3 116 334
SO-3 (45 ft.) 346 - - - 191 - 605 - 380.7 116 334
SO-5 (45 ft.) 645 - 157 - 195 - 234 - 307.8 116 334
SO-1 (30-ft.) 290 - 363 - 399 - 286 - 334.5 116 334
SO-2 (30 ft.) 463 - 512 - 443 - 430 - 462.0 116 334
SO-3 (30 ft.) 236 - 35.1 - 385 - 136 - 198.0 116 334
SO-4 (30 ft.) 4.9 - 5.2 - 23.9 - 7.0 - 10.3 116 334
SO-5 (30 ft.) 316 - 163 - 198 - 198 - 218.8 116 334

Notes:

Sample location average values in bold exceed the background mean
Individual sample results in bold exceed the background 95% UTL.
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Table 2.6
Arsenic Quantified in Deeper Subsurface Samples (mg/kg)
September 2004 Pre-Confirmation Sampling
Site WP-14, Langley AFB, VA

Excavation Sampling Quadrant Sample Location | Background | Background
Number Q1L | Q2 | Q3 | Q4 Average Mean 95% UTL
SS-3 (30 ft.) 15,5 | 17.6 | 11.5 | 14.1 14.7 28.6 66.7
SS-4 (30 ft.) 10.2 | 11.1 | 4.4 9.0 8.7 28.6 66.7
SS-5 (30 ft.) 11.3 | 17.6 | 21.8 | 20.8 17.9 28.6 66.7
Notes:

Sample location average values in bold exceed the background mean
Individual sample results in bold exceed the background 95% UTL.
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3.0 RESPONSIVENESS SUMMARY

The public participation requirements set out in the NCP at 40 Code of Federal Regulations
(CFR) 300.435(c)(2)(ii) have been met for ERP Site WP-14. No questions or comments were
received in the public meeting for the Revised Proposed Plan held on February 12, 2008. No
oral or written comments were received during the public comment period from February 3,
2008 through March 4, 2008.
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Appendix A.2

RAGS Part D Table 2’s
Occurrence, Distribution, and Selection of COPCs
Selection of Exposure Pathways
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Appendix A.3

RAGS Part D Table 3’s
Medium-Specific Exposure Point Concentration Summary



‘UBaUW BY} PUB TON %S6 Ul 4O UCHEINO[ED SU} UO UCKEULIO)JU} 940Ut J10f JOdaJ 3U} JO UCHORS SONSHENS 89S (0)

‘UOINGUISIP S,B3EP BU} Uitm PAjeInosSe TION %56 Yl Se pauysp ejeq |BWION JO 10N %56 (@
L, 490191 9U1 U}IM PBJOU}00) SSIMIBLIO SSA|UN S}95 B)BP [E]0) PUB BYIS SU) U1 d1e S|edlwayd ||y (e)

‘Inejop se pasn suonenba UORNGUISIP [ELLOU ‘B10jaI8UL "PaINGIISIP Allewou 10 painguisip Ajjewiou-60] Jaypau aJe elep Sejedlpul 1sa1 M Aa-olideys (v)

"paynquisip AjjeLIouU 8Je Blep S3jeolpul 1se L M Mlim-oadeys (€)

"‘DdT 10} PASN LUOHEHUBIUCD WNWIXEW 'B40j8I8Y | "UOHBJUSOUOCD PAJISI8P WNWIXBW SPIBOX3 DN %S6 2)
‘panquisip Ajeusou-60) aJe ejep sajeoIpul 158 L M AItM-oiideys (1)
{1-UBB|) BIEQ POULIOJSUEL-BOT JO UBSY (N-UEBJY) BjeQ JBWION JO UBSW {1-10N %S6) BIEQ PAULOsSURI-B0T 0 TON %56 (N-10N %S6) BIeq [BWION jO 1M %56 (XEW) anjeA peosiag WnUIXen 'suondo
2661 AB *180-2°58Z6 ARG HIMSO ‘WIS ] UOKERUSOU0D sUy Buneino[eD SOV 0) dueping euswalddng o} ajal im pue ondeus Ag padojaaag 1s3L - M

‘UOIEINOJED BY) U) Pasn sem anjea aBeione ay) 'synsal a/dwes sjedldnp 1o} ‘uopeUBoUD Ax0d B SB PISN SBM JiW|| UOHOS18p poyjoW oiveds-ajdwes g/| ‘sjejep-uou o4

‘Ajuo jes ejep BjoL - 1
‘(N-UBSN) ElEQ [BUWION JO UBBIN
{(1-UBSW) BjeQ PaULIOJSURL-B0T Jo UBSH (1-10N %S6) Bled pauojsues-607J0 10N %56 (N-TON %S6) B1ed IEWION J0 TON %6 (XBN) dnieA paraiag WNWIXEN SOISHEIS

'$0dJ 8IN0J JIE JUBIGWIE [SPOW O} pasn 3g
IIM SO 10S acepns “(saje|noiued pue s10deA) fL-dM BAOGE Jie JUSIGWE (Z PUB ‘b L-gM JB [I0S 92BUNS (| ISOUBUSDS 21NNy PUB 2IMNjAUSBLIND LJ0q 10} syuiod ainsodxa BuImoj|o) B} 10} POSN 3Q [jim SO 10S 90BUNS

(1) 1se1-m 1-ueapy 2o3rte (2)1s91-M xew z0-36.°9 Bx/Bw Z0-35.°9 10-319°L | 203412 Bx/Bw uupiald
(¥) 1s91-M N-uesiy 20-38L°% (¥)1s91-M N-10N %S6| 10-3pi'L Bx/Bu 10-380°Z L0-3pLL | 20-38LP 63/6w | dudikd(e)zuag
SOINVONO
(g) 1saL-m N-uesyy | 1L0+3€8'€ (€)3saL-Mm N-TON %S6 | 10+3¥S°S Bx/6w L0+3€8'S 10+3¥5'S | Lo+3eg'e | Bybw , wnjpeue
() 1s8L-m N-uesy | Z0+3¢8’L (g)1s21-M N-10N %S6 | 20+310°€ Byy/Buw z0+30L'€ 20+3/0€ | co+3ggL | Bwbw asauebuep
(€) 1591-M N-uesiy | t0+382L (g)1s21-M N-10N %S6| ¥0+388°2 Bx/Bw ¥0+3¥€E vo+388Z | vo+38L7L | Bybw , uodj
() 1s91-M N-ueay | 10+300¢C (g)1581-M N-10N %56 | 10+3¥8°C Bx/6w L0+30b'E L0+3ve'Z | L0+300C | Ow/bw , (jelon) wniwouyd
(€)1s31-M N-ueapy L0+3LS7L (£)1s8L-M N-10N %S$6{ 10+319°¢C Bx/6w LO+3LL°E 10+319'Z | 10+326'L | By/Bw ojussJy]
(1) 1s9L-m 1-ueay | #0+3€0°L (1) 1sal-m 110N %G6 | PO+3EE’L Bx/Buw $0+3€9'L p0+3€e’L | ¥0+3v0L | Bybw | wnuwn|y
SOINVOUONI
ajeuoney onsnels (0) anjea aleuoney oysners (0) onieA
0d3 0d3 2d3 0d3 2d3 2d3 (e) wdouoy
winipapy Wwntpap wnipay wnipesp wnipayy wnipa UORBIUBDUOD (g) ejeq |equdiod
Spun laylend payeag |BWION Uesiy Jo
>ocwbcw.r {ejualp w‘_onaxw WNWIXBY 3|qeuosesy 2d3 wnwixep wnwixew 4O IDN %S6 ] B_uWYuY sSHUN |ediwayd

aseg 90104 NIy Asjbue ‘pi-dMm

.¥1-dM 18 I0S 83epng juicd wh:womxm_*

10G 80BUNG WNIPI aunsodxy

2UNN4AUBUND (SWEBIBWI | OLBUSIS

1105 80BLNS  IWNIPAN

AHYANNS NOILYHYLINIONOD INIOd 38NSOdX3 D14103dS-WNIA3IN

L'e371avL



lfreeman
Text Box
TABLE 3.1

lfreeman
Rectangle

lfreeman
Rectangle


“UBdLW 3Y) PUB DN %S6 92U} JO LONRINOIED By} UO UORBULIOJUI i0W JO) 0dal 8y} JO UOHIIS SOiSIES 998 (o)
"UOHNQLISIP S,EIEP BU) UM PRJBIDOSSE DN %66 2l SB paulap Bjeq [BWIoN 40 0N %56 (a)

*o L. 13118] 9Y) Uym PaJOUI00) SSIMIBLIO SS8|UN §)3S Blep |BJ0} pUB 3)Is ay)} Ul 8ie S|edwsya Iy (e)
‘Jnejop se pesn suoienba uoyNQUISIP |RULIOU ‘210j343Y ) 'paNguU}sIp Ajlewsou Jo paynquistp Ajewsou-Bol Jaypau sie ejep sajeolpul 1S9 M yum-osideys (¥)
*paINQuUISIp Aljewiou a8 e)ep S8}edipul 1S8L M liM-oiideys (€)
*d3 JOJ PASN UOYEBIIUSOUOD WNWIXEW ‘DI0§BI3Y ] "UOHBIIUIOUCD PBjOajap WNWIXewWw spadoxe JoN %56 )
‘penquisip Allewaou-60o) ae ejep sajeoipul 1sa L M Miim-ondeys (1)
(L-ueapy) B1eQ pawojsues-50 Jo UBS (N-UBSH) B1ed [EWION JO UeBl {(1-1DM %S6) Bled PauuojsueN-607 J0 10N %66 (N-10N %S6) BIEQ [EULON JO 10N %S6 ‘(XeW) anjeA pajpsleq wnuwixey suondo
‘2661 KB ‘180~2'5826 @A3OBIQ HIMSO ‘WIS L UOHRAUSOU0D By} Buneinojed SOV 0} souepING [ejuswelddng 0} J8ja1 Niim pue ondeys Aq pedojeasg s8] - M
‘uolEjNojED 9y} Ul pasn sem anjea abeiaae ayj ‘synsas sjdwes 9jeddnp Joj uonesuaousd Ax0id B Se PASN Sem JLuy UORDSIap poyiaw oyloads-sidwes z/| ‘syoelap-uou Jod

"Ajuojas ejep |ejo1 - 1

‘(N-ueapy) Ble(] |[BULON JO UBSIIY
‘(1-ueap) ejeq paunojsuel-50 jo ueapy {L-10N %S6) B1ea pawiojsuen-601 40 10N %S6 (N-TON %S6) EIed IBWION JO TON %S6 (XBN) 3NjeA pooaldq WNLIXBN SOUSHEIS

'SOd3

2)N0J J[E JUSIGUIE [2POW O} PASN 3G |IM SO 43T 1I0S 30BHUNSqNS ‘(Sojendiued pue si0dea) ¢ L-gM 3A0Ge Je jusique (Z pue ‘t1-dM e 10s soeunsqns (| :siuiod ainsodxs BuImo|o; U} JOj Pasn aq ||im SOdT 110S @deunsgns ,

(¥)1s91-Mm N-uespy 20-38ve (¥)1581-Mm N-10N %S6 20-318'v By/Bw 103612 z0318¥ Z20-38v'2 By/6w uupRIQ
(F)1s81-M N-ueapy zo-32Le (p) 1591-M N-TON %S6 20-38¢'v 6x/6w 10-32€°4 Z0-38e'y z0-32L2 Bx/6w ausiAd(e)zuag
SOINVOUO
(€)1sa1-m N-uespy 10+359°G (€)1s9L-Mm N-10N %56 10+3€2°9 BB 10+31L°6 10+3€L°9 10+359'6 Byy/bw , Wnipeue
(€)1s81-m N-uespy Z0+362'C (£)1s81-Mm N-10N %56 20+320°€ By/Bw Z0+38€°S 20+320€ z0+362'¢ Bxy/Bus , 9souebuepy
(1)1s8L-Mm 1-ueap v0+329°C (1)188L-M 1-19N %56 ¥0+310'% By/6w. $0+389°L 0+310'% $0+3.9'2 Sx/Bw , uoy|
(€)1s9L-M N-ueapy 1043442 (€)159L-M N-12N %S6 10+322°€ Bx/6w L0+32L'P L0+322°€ 10+43¥2°C Bx/Bw , (le10) wniwoy,
(1) 3s81-Mm J1-ueapy 10+322°¢ (1)1591-M 1-19N %56 10+392°9 Bx/6w 20+3Z1°)L 10+392°9 L0+430Z°¢ Bx/6w oluasly]
(g)1s81-M N-ueapy $0+3£€L (£)1891-M N-T0N %56 $o+364°L Bx/6w $0+360°C yo+364°1L p0+3€€°) Bx/Bw , wnuiwny
SOINVONONI
sjeuoney onshers (0) anjep ajeuoney onsnels (0) anjep
2d3 0d3 2d3 243 - 0d3 2d3 (e) ureouop
wnipsy wnipsiy wmpsp wnipsp Wnipa wmpaw uoRERUIDUOD (q) eleq |enusjod
sSyun Jaljllend pajoveg JeullON uesapy jJo
Aouapua] jesua)d ainsodx3 WnNW)xey d|qeuosesy 2d3 wnuwixep wnwixep 30 10N %56 Mm{aWYUY spun |esiwsy)

v 1-dAL 1€ [0S S9ePNsSqng JUl0d 8Inso0xg
l0g @0BUNSQNS WNipapy dinsodx3

110S 8oepnsgng  wnipap

2IN}N4/3UBLNYD 1BWEISLWI]| OUBUSD,

aseg 92104 Jiy AsjBue ‘pL-dm
ARYWAINS NOILVELNIONOD LNIOd 3HNSOdX3 013103d4S-WNIA3N
¢'e3navl



lfreeman
Text Box
TABLE 3.2

lfreeman
Rectangle

lfreeman
Rectangle


Data Used in Risk Re-Evaluation
EXPOSURE POINT CONCENTRATION SUMMARY
WP-14, Langley AFB, Virginia

Table 3.3

Scenario Timeframe: Future
Medium: Soil*

Exposure Medium: Soil

Chemical Reasonable Maximum Exposure
of Maximum Maximum
Units Detected o
Potential Concentration | Qualifier Medium Medium Medium
Concern EPC EPC EPC
Value Statistic Rationale

Arsenic ma/kg 1.6E+02 2.7E+01 95%UCL-Axg 1)

Manganese mg/kg 1.1E+03 4.2E+02 97.5%UCL-Ch (2)

* Surface soil & subsurface soil combined.

Statistical analyses performed using the EPA Software ProUCL, version 3.0.
For duplicate sample results, the maximum value was used in the calculation.

(1) Arsenic Data

The Site Investigation, Remedial Investigation, and 2004 data were pooled for the statistical analysis.

For the 3 sampling events, 148 soil samples representing depths from 0 to 4 feet below ground surface were analyzed for arsenic.

Arsenic was detected in all samples. The maximum detection was observed in a sample from the Site Investigation.

Data follow gamma distribution; use approximate gamma UCL (95%UCL-AXxg)

(2) Manganese Data

The Site Investigation, Remedial Investigation, and 2004 data were pooled for the statistical analysis.

For the 3 sampling events, 138 soil samples representing depths from 0 to 4 feet below ground surface were analyzed for manganese.

Manganese was detected in all samples. The maximum detection was observed in a sample collected in 2004.
Data were non-parametric, use 97.5% Chebyshev (97.5%UCL-Ch)




Table 3.4
Data Used in Risk Re-Evaluation
EXPOSURE POINT CONCENTRATION SUMMARY
WP-14, Langley AFB, Virginia

Scenario Timeframe: Future
Medium: Soil*
Exposure Medium: Air

Chemical ) Reasonable Maximum Exposure
of Maximum Maximum
) Units Estimated - - - -
Potential Concentration Qualifier [ Mmedium Medium Medium
Concern EPC EPC EPC
Value Statistic Rationale
Manganese mg/m3 1.7E-05 6.3E-06 | 97.5%UCL-Ch (1)

Air EPC obtained by multipying manganese EPC for soil (Table 3.3) by 1/PEF.
PEF calculated to be 6.74 x 10" m%kg.

(1) Soil data were non-parametric, use 97.5% Chebyshev (97.5%UCL-Ch)



Appendix A.4

RAGS Part D Table 4’s
Values Used for Daily Intake Calculations
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Table 4.11

VALUES USED FOR DAILY INTAKE CALCULATIONS, RISK RE-EVALUATION

Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Soil

Exposure Point: Soil at WP-14

Receptor Population: Resident

Receptor Age: Child

WP-14, Langley AFB, Virginia

Parameter Rationale/ Intake Equation/
Code Parameter Definition Units Value Reference Model Name
Ingestion CS Arsenic Concentration in Soil mg/kg 26.9 Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day) =
IR-S Ingestion Rate of Soil mg/day 200 EPA, 2002 CSx IR-Sx EF x ED x CF x 1/BW x 1/AT
EF Exposure Frequency days/year 350 EPA, 1991
ED Exposure Duration years 6 EPA, 1991
CF Conversion Factor kg/mg 0.000001 --
BW Body Weight kg 15 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989
Dermal CS Arsenic Concentration in Soil mg/kg 26.9 Table 3.3
Absorption CDI (mg/kg-day) =
SA Skin Surface Area Available for Contact cm’ 2,800 EPA, 2004 CS x SA x SSAF x DABS x CF x EF x
SSAF Soil to Skin Adherence Factor mg/cmé-day 0.2 EPA, 2004 ED x 1/BW x 1/AT
DABS Arsenic Dermal Absorption Factor Solids - 0.032 EPA, 2004
CF Conversion Factor kg/mg 0.000001 --
EF Exposure Frequency days/year 350 EPA, 1991
ED Exposure Duration years 6 EPA, 1991
BW Body Weight kg 15 EPA, 1991
AT-N Averaging Time (Non-Cancer) days 2,190 EPA, 1989
Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

EPA, 2004. Risk Assessment Guidance for Superfund, Vol. 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. OSWER 9285.7-02EP.
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Table 4.12

VALUES USED FOR DAILY INTAKE CALCULATIONS, RISK RE-EVALUATION
WP-14, Langley AFB, Virginia

Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Soil

Exposure Point:

Soil at WP-14

Receptor Population: Resident

Receptor Age: Child/Adult, Age-adjusted, non-mutagenic chemicals

Exposure Parameter Rationale/ Intake Equation/
Routes Code Parameter Definition Units Value Reference Model Name
Ingestion CS Arsenic Concentration in Soil mg/kg 26.9 Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day) =
IR-S-A Ingestion Rate of Soil, Adult mg/day 100 EPA, 1991 CS x IR-S-Adj x EF x CF x 1/AT
IR-S-C Ingestion Rate of Soil, Child mg/day 200 EPA, 2002
IR-S-Adj |Ingestion Rate of Soil, Age-adjusted mg-year/kg-day 114.29 calculated IR-S-Adj (mg-year/kg-day) =
EF Exposure Frequency days/year 350 EPA, 1991 (ED-C x IR-S-C/BW-C) + (ED-A X IR-S-A/BW-A)
ED-A Exposure Duration, Adult years 24 EPA, 1991
ED-C Exposure Duration, Child years 6 EPA, 1991
CF Conversion Factor kg/mg 0.000001 --
BW-A  [Body Weight , Adult kg 70 EPA, 1991
BW-C Body Weight, Child kg 15 EPA, 1991
AT Averaging Time (Cancer) days 25,550 EPA, 1989
Dermal cs Arsenic Concentration in Soil mg/kg 26.9 Table 3.3 CDI (mg/kg-day) =
SA-A Skin Surface Area Available for Contact, Adult om’ 5,700 EPA, 2004 CS x DA-Adj x DABS x CF x EF x 1/AT
SA-C Skin Surface Area Available for Contact, Child cm? 2,800 EPA, 2004
SSAF-A  |Soil to Skin Adherence Factor mg/cm’-day 0.07 EPA, 2004 DA-Adj (mg-year/kg-day) =
SSAF-C  [Soil to Skin Adherence Factor mg/cmz-day 0.2 EPA, 2004 [(ED-C x SA-C x SSAF-C / BW-C) +
DA-Adj  |Dermal Absorption, Age-adjusted mg-year/kg-day 360.8 calculated (ED-A x SA-A x SSAF-A | BW-A)]
DABS Arsenic Dermal Absorption Factor Solids - 0.032 EPA, 2004
CF Conversion Factor kg/mg 0.000001 --
EF Exposure Frequency days/year 350 EPA, 1991
ED-A Exposure Duration, Adult years 24 EPA, 1991
ED-C Exposure Duration, Child years 6 EPA, 1991
BW-A  [Body Weight , Adult kg 70 EPA, 1991
BW-C Body Weight, Child kg 15 EPA, 1991
AT Averaging Time (Cancer) days 25,550 EPA, 1989

* Surface and subsurface soil

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

EPA, 2004. Risk Assessment Guidance for Superfund, Vol. 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. OSWER 9285.7-02EP.
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Table 4.13

VALUES USED FOR DAILY INTAKE CALCULATIONS, RISK RE-EVALUATION

Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Soil

Exposure Point: Soil at WP-14

Receptor Population: Construction Worker

Receptor Age: Adult

WP-14, Langley AFB, Virginia

Exposure

Parameter

Rationale/ Intake Equation/
Routes Code Parameter Definition Units Value Reference Model Name
Ingestion CS Manganese Concentration in Soil mg/kg 423 Table 3.3 Chronic Daily Intake (CDI) (mg/kg-day) =
IR-S Ingestion Rate of Soil mg/day 330 EPA, 2002 CS X IR-S X EF X ED x CF x 1/BW x 1/AT
EF Exposure Frequency days/year 250 EPA, 1991
ED Exposure Duration years 1 EPA, 1991
CF Conversion Factor kg/mg 0.000001 --
BW Body Weight kg 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989
Dermal CS Manganese Concentration in Soil ma/kg 423 Table 3.3
Absorption CDI (mg/kg-day) =
SA Skin Surface Area Available for Contact cm’ 3,300 EPA, 2002 CS x SA x SSAF x DABS x CF x EF x
SSAF Soil to Skin Adherence Factor mg/cmz—day 0.3 EPA, 2002 ED x 1/BW x 1/AT
EPA Region 3 default value for
DABS Manganese Dermal Absorption Factor Solids - 0.01 metals
CF Conversion Factor kg/mg 0.000001 --
EF Exposure Frequency days/year 250 EPA, 1991
ED Exposure Duration years 1 EPA, 1991
BW Body Weight kg 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989

* Surface and subsurface soil

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

EPA, 2004. Risk Assessment Guidance for Superfund, Vol. 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. OSWER 9285.7-02EP.
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Table 4.14
VALUES USED FOR DAILY INTAKE CALCULATIONS, RISK RE-EVALUATION
WP-14, Langley AFB, Virginia

Scenario Timeframe: Future

Medium: Soil*

Exposure Medium: Air

Exposure Point: Soil at WP-14

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Parameter Rationale/ Intake Equation/
Routes Code Parameter Definition Units Value Reference Model Name
Inhalation CA Manganese Concentration in Air mg/m?® 6.30E-06 Table 3.4 Chronic Daily Intake (CDI) (mg/kg-day) =
IR Inhalation Rate m3/day 20 EPA, 1991 CAXIRXEF x ED x 1/BW x 1/AT
EF Exposure Frequency days/year 250 EPA, 1991
ED Exposure Duration years 1 EPA, 1991
BW Body Weight kg 70 EPA, 1991
AT-C Averaging Time (Cancer) days 25,550 EPA, 1989
AT-N Averaging Time (Non-Cancer) days 365 EPA, 1989
Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
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TABLE 5.3
NON-CANCER TOXICITY DATA -- ORAL/DERMAL
Risk Re-Evaluation, WP-14, Langley AFB

Chemical Chronic/ Oral RfD Oral RfD | Oral to Dermal | Adjusted Units Primary Combined Sources of RfD: Dates of RfD:
of Potential Subchronic Value Units Adjustment Dermal Target Uncertainty/Modifying Target Organ Target Organ (3)
Concern Factor (1) RfD (2) Organ Factors (MM/DD/YY)
Arsenic Chronic 3.E-04 mg/kg-day 1 3.E-04 mg/kg-day Skin/vascular IRIS 10/21/04
Manganese (nonfood) Chronic 4.7E-02 mg/kg-day 0.04 1.9E-03 mg/kg-day CNS IRIS 10/21/04

Abbreviations:
CNS = central nervous system
IRIS = Integrated Risk Information System

(1) EPA, 2004: Risk Assessment Guidance for Superfund, Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final,
EPA/540/R/99/005, July 2004.

(2) Adjusted Dermal RfD = Oral RfD * Oral to Dermal Adjustment Factor.

(3) The date that IRIS was searched.




TABLE 5.4
NON-CANCER TOXICITY DATA -- INHALATION
Risk Re-Evaluation, WP-14, Langley AFB

Chemical Chronic/ Value Units Adjusted Units Primary Combined Sources of Dates (3)
of Potential Subchronic Inhalation Inhalation Target Uncertainty/Modifying RfC:RfD: (MM/DD/YY)
Concern RfC RfD (1) Organ Factors Target Organ
(2
Manganese Chronic 5.0E-05 mg/m3 1.4E-05 mg/kg-day CNS 1000/1 IRIS 10/21/04
Abbreviations:

CNS = central nervous system

(1) To convert RfC to RfD, multiply RfC by (20 m3/day)(1/70 kg)

(2) IRIS = Integrated Risk Information System

(3) The date IRIS was searched.




Appendix A.6

RAGS Part D Table 6’s
Cancer Toxicity Data
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TABLE 6.3
CANCER TOXICITY DATA -- ORAL/DERMAL
Risk Re-Evaluation, WP-14, Langley AFB

Chemical Oral to Dermal Adjusted Dermal Units Weight of Evidence/ Source Date

of Potential Oral Cancer Slope Factor Adjustment Cancer Slope Factor (2) Cancer Guideline (MM/DD/YY)
Concern Factor (1) Description [3]
Arsenic 1.5E+00 1 1.5E+00 (mg/kg-day)™ A IRIS 10/21/04

IRIS = Integrated Risk Information System

Weight of Evidence:
A - Human carcinogen
(1) EPA 2004. RAGS Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment).
(2) ORAL CSF/ Oral to Dermal Adjustment Factor = Adjusted Dermal CSF
(3) For IRIS values, date that IRIS was searched




Appendix A.7

RAGS Part D Table 7’s
Calculation of Non-Cancer Hazards
Reasonable Maximum Exposure



TABLE 7.1.RME
RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE OTHER WORKER
WP-14, Langley Air Force Base

Scenario Timeframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Other Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | {Non-Cancer) Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calcuiation (1)
J
ingestion INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E+04 { mg/kg 31 5 8E-C4 mg/kg-day 1.0E+00 | mgrkg-day N/A N/A G.0067
Arsenic 2.8E+01 mg/kg | 2.6E+01 | mg/kg M 1.2E-C5 mg/kg-day 3.0E-04 | mgrkg-day N/A N/A 0.004
Chromium (totat) VI 2.8E+01 mg/kg { 2.8E+01 { mgrkg I 1.4E-06 mg/kg-day 3.0E-03 | mg/kg-day N/A N/A €.0005
tron 2.9E+04 mo/kg | 2.9E+04 | mgikg M 1.4E-03 mg/kg-day 3,0E-01 mg/kg-day N/A N/A 0.005
Manganese (non-food) 3.1E+02 mafkg | 3.1E+02 | mg/kg M 1.58-05 ma/kg-day 2.0E-02 | mg/kg-day N/A N/A G.00G8
Vanadium 5.5E+01 ma/kg | 5.5E+01 | mglkg 1A 2.7E-C8 mag/kg-day 7.0€-03 | mg/kg-day N/A N/A 0.0004
ORGANICS
Dieldrin 6.8E-02 mg/kg | 6.8E-02 | mgikg M 2.3B-06 mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 0.00007
(Total) 0.01
Dermal INORGANICS
r-\bsorption Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg 9 1.0E-04 mgrkg-day 2.7E-01 | mg/kg-day N/A N/A 0.0064
Arsenic 2.6E+01 mgtkg | 2.6E+01 | mglkg M 6.5E-07 mg/kg-day 2.9E-04 | mgikg-day N/A N/A 0.002
Chromium (total) Vi 2.8E+01 mg/kg | 2.8E+01 | mgikg M 2.2E-G7 mg/kg-day 3.0E-05 | mg/kg-day N/A N/A 0.007
Iron 2.9E+04 mg/kg | 2.9E+04 | mg/kg 15 2.3E-04 mg/kg-day 3.0E-01 mg/kg-day N/A N/A ©.0008
Manganese (non-focd) 3.1E+02 mg/kg | 3.1E+02 | mgrkg M 2.4E-C5 mg/kg-day 1.0E-03 [ mg/kg-day N/A NI/A 0.002
Vanadium 5.5E+01 mgrkg | 5.56+01 | mgrkg M 4.3E-C7 mg/kg-day 1.4E-04 | mg/kg-day N/A N/A 2.003
ORGANICS .
Dieldrin 6.8E-02 ma/kg | 6.8E-02 | mg/kg M 5.3E-0% mgl/kg-day 4.5E-05 | mg/kg-day N/A N/A ¢.0001
(Tatal) 0.02
Total Hazard Index Across All Exposure Routes/Pathways 0.03

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC seiected for hazard calcutation.
(2)  Chronic reference dose.
NOTE: Atuminum, Chromium (tatal), Iron, and Vanadium are in the total data set only for surface soil.
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cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Other Worker
Receptor Age: Adult

TABLE 7.2.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE OTHER WORKER
WP-14, Langley Air Force Base

Exposure Chemical Medium | Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units | Value (3)| Units for Hazard Units Units
Calculation (1)
Inhalation INORGANICS
Aluminum 1.3E+04 | mgikg | 1.36-03 | mg/m® R 5.2E-05 mg/kg-day 1.0E-03 | mg/kg-day 5.0E-03 - 0.05
Arsenic 26E+01 | mgkg | 2.6€-06 | mg/m® R 1.0E-07 mg/kg-day - - - - .
Chromium (total) VI 2.86+01 mg/kg | 2.8E-06 mg/m’ R 1.1E€-07 mg/kg-day 2.8E-05 mg/kg-day 1.0E-04 mglm:‘ 0.004
Iron 2.9€+04 | mgikg | 2.98-03 | mgim® R 1.1E-04 mg/kg-day - - - - -
Manganese (non-food) 3.1E+02 mg/kg | 3.1E-05 mg/m* R 1.2E-06 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/m® 0.08
Vanadium 556+01 | magkg | 55606 | mg/m® R 2.2E-07 mg/kg-day - - - - -
ORGANICS
Dieldrin 6.8E-02 mglkg | 1.5E-08 | mg/m® R 5.0E-10 mg/kg-day - - - - -
0.1

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calcuiation.

(2) Chronic reference dose.

(3) Particulate emission factor was used (o calcuiate the route EPC. None of the COPCs are considered volatiles according to Region Il RBC table.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Total Hazard Index Across All Exposure Routes/Pathways
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TABLE 7.3.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION

Scenario Timeframe: Current/Future
Medium: Subsurface Sail

Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Other Worker
Receptor Age: Adult

OF SUBSURFACE SOIL AT WP-14 FOR THE OTHER WORKER
WP-14, Langley Air Force Base

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic reference dose.
NOTE: Aluminum, Chromium (total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Exposure Chemical Medium Medium | Route Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) { (Non-Cancer) Dose (2) Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion INORGANICS
Aluminum 1.5E+04 mg/kg | 1.56+04 | mg/kg 5 7.3E-04 mg/kg-day 1.0E+00 { ma/kg-day N/A N/A
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 21E-C5 ma/kg-day 3.0E-04 | mg/kg-day N/A N/A
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+01 | mgrkg M 1.6E-05 mg/kg-day 3.0E-03 | mg/kg-day N/A N/A 00005
Iron 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 2.0E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.007
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg M 1.5E-05 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A ¢.0067
Vanadium 6.7E+01 ma/kg | 6.7E+01 | mg/kg M 3.3E-06 mg/kg-day 7.0E-03 | mg/kg-day NIA N/A ¢.0005
ORGANICS
Dieldrin | 4.8E-02 mg/kg | 4.8E-02 | mg/kg M 2.4E-0S mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 6.00605
{Tetal) 0.02
Dermal INORGANICS
JAbsorption Aluminum 1.5E+04 mg/kg | 1.5E+04 | mg/kg 14 1.2E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A ¢.0004
Arsenic 6.3E+01 mg/kg | 6.3E+01 | ma/kg M 1.6E-06 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.008
Chromium (tota!) VI 3.2E+01 mg/kg | 3.2E+01 | markg M 2.5E-07 mglkg-day 3.0E-05 | mg/kg-day N/A N/A 0.008
Iron 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 3.1E-C4 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.001
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mgikg M 2.4E-08 mg/kg-day 1.0E-03 | mglkg-day N/A N/A 0.062
Vanadium 6.7E+01 mg/kg | 6.7E+01 | ma/kg M 5.3E-07 mg/kg-day 1.4E-04 | mg/kg-day N/A N/A 0.004
ORGANICS
Dieldrin 4.8E-02 mg/kg | 4.8E-02 | ma/kg M 2.8E-G§ mg/kg-day 45E-05 | ma/kg-day N/A N/A 6.00008
(Total) 0.02
Total Hazard Index Across All Exposure Routes/Pathways 0.04
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TABLE 7.4.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE OTHER WORKER
WP-14, Langley Air Force Base

Scenario Timeframe: Current/Future

Medium: Subsurface Soil

Exposure Medium: Air

Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Other Worker

Receptor Age: Adult

Exposure Chemical Medium Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) { Dose Units | Concentration Concentration Quotient
Concern Value Units | Value (3)| Units for Hazard Units Units
Cailculation (1)
inhalation INORGANICS
Aluminum 1.5E+04 mg/kg 1.5E-03 mg/ma R 5.8E-G& mg/kg-day 1.0E-03 mg/kg-day 5.0E-03 - c.os
Arsenic 6.36+01 | mgkg | 6.3E-06 | mgim® R 2.5E-07 mg/kg-day - - - - -
Chromium (total) VI 3.2E+01 mg/kg 3.2E-06 mg/m:’ R 1.3E-07 mg/kg-day 2.9E-05 mg/kg-day 1.0E-04 mg/m3 0.004
tron 4.0E+04 | mgkg | 4.0E-03 | mg/m® R 1.8E-04 malkg-day - - - - -
Manganese (non-food) 3.0E+02 | mgkg | 3.0E-05 | mgim® R 1.2E-08 mglkg-day 1.4E-05 | mg/kg-day 5.0E-05 mg/m’ 0.08
Vanadium 6.7E+01 mg/kg | 6.7E-06 mglm3 R 2.6E-07 mg/kg-day - - - - -
ORGANICS
Dieldrin 486-02 | mang | 1.1€-08 | mgim® R 4.3E-10 mg/kg-day - - - - -
{Total) 0.1

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic reference dose.
(3) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region Il RBC table.

NOTE: Aluminum, Chromium (total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Total Hazard Index Across All Exposure Routes/Pathways
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TABLE 7.5.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE CONSTRUCTION WORKER

cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Seil at WP-14
Receptor Population: Construction Worker
Receptor Age: Adull

WP-14, Langley Air Force Base

(1) Specify Médium-Specific (M) or Route-Specific (R) EPC selected for hazard caiculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, tron, and Manganese.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Manganese HQs shown on this table reflect the original

the expanded manganese data set.

risk

assessment

presented

in the RI Report.

These HQs were replaced

with

the HQs shown in Table 7.20,

which reflect

Exposure Chemical Medium Medium | Route Route EPC Intake Intake Reference { Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calcuiation (1)
Ingestion INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg M 1.0E-02 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A 0.61
Arsenic 2.6E+01 matkg | 2.6E+01 | mg/kg 3] 2.0E-05 mg/kg-day 3.0E-04 | mg/kg-day N/A N/A 0.067
Chromium (total) VI 2.8E+01 ma/kg | 2.8E+01 | mg/kg ] 2.2E-05 ma/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.061
Iron 2.9E+04 mg/kg | 2.9E+04 | mg/kg M 2.2E-02 mg/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.07
Manganese (non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 2.4E-04 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.01
Vanadium 5.56+01 mg/kg | 5.5E+01 | mg/kg M 4.3E-05 mgrkg-day 7.0E-03 | mg/kg-day N/A N/A £.008
ORGANICS
Dieldrin 8.8€-02 mg/kg | 6.8E-02 | mg/kg 4 5.2E-08 mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 0.001
{Totai) 0.2
Dermat INORGANICS
lAbsorption Aluminum 1.3E+04 ma/kg | 1.3E+04 | mg/kg |5 5.2E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 0.062
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mgrkg M 3.3E-06 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.01
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | mg/kg M 1.1E-08 mg/kg-day 2.0E-04 mg/kg-day N/A N/A 0.006
fron 2.9E+04 mg/kg | 2.9E+04 | mg/kg M 1.1E-03 mg/kg-day 3.0E-0t | mg/kg-day N/A N/A 2.004
Manganese (non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 1.2E-05 mglkg-day 1.0E-03 | mg/kg-day N/A N/A 0.01
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mg/kg M 2.2E-08 mg/kg-day 1.4E-04 | mg/kg-day N/A N/A 0.02
ORGANICS
Dieldrin 6.8E-02 mglkg | 6.8E-02 | mg/kg [ 2.6E-08 mg/kg-day 4.56-05 | mg/kg-day N/A N/A 0.00C%
(Tetat) : .05
Total Hazard Index Across All Exposure Routes/Pathways 02
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Typewritten Text
Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.20, which reflect
the expanded manganese data set.


Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Paint: Ambient air above WP-14 (particulates)
Receptor Population: Construction Worker

Receptor Age: Adult

WP-14, Langiey Air Force Base

TABLE 7.6.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE CONSTRUCTION WORKER

Exposure Chemicali Medium | Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | {Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units  { Value (3) Units for Hazard Units Units
Calculation (1)
Inhataticn INORGANICS

Aluminum 1.3E+04 mg/kg 7.8E-03 mg/m3 R 1.5£-03 mg/kg-day 1.0E-03 mg/kg-day - - 2
Arsenic 26E+01 | mokg | 1.56-05 | mgim® R 30E-08 ma/kg-day - - - -

Chromium {total) Vi 2.8E+01 mg/kg 1.7€-05 | mg/m® R 33E-08 mg/kg-day 2.9E-05 mg/kg-day 1.0E-04 mg/m® 0.1
lron 2.9E+04 mg/kg 17€-02 | mg/m® R 3.3€.03 mg/kg-day - - - - -
Manganese {non-food) 3.1E+02 mg/kg 1.8€-04 | mg/m® R 3.5E-05 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mg/m® 2
vanadium 55E+01 | mgkg | 3.3E-05 | mgm® R 54E-08 mg/kg-day - - - - .
ORGANICS

Dieldrin 68E-02 | mgkg | 15E-08 | mgm® R 3.0E-08 mgrkg-day - ~ - - -

{Totai)

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, Chromium Vi
(3)  Particulate emission factor was used to calcutate the route EPC. None of the COPCs are considered volatiles according to Region 1l RBC table.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Manganese HQs shown on this table reflect the original
the expanded manganese data set.

risk

assessment

presented

In

, and Manganese.

the RI Report.

These HQs were replaced

Total Hazard Index Across All Exposure Routes/Pathways "

-

with  the HQs shown in Table 7.20, which retlect
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Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.20, which reflect
the expanded manganese data set.


TABLE 7.7.RME
RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE CONSTRUCTION WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil

Exposure Point: Subsurface Soil at WP-14
Receptor Popuiation: Construction Worker
eceptor Age: Adult

Exposure Chemical Medium Medium Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
ingestion INORGANICS
Aluminum 1.5E+04 mg/kg | 1.5E+04 | mg/kg M 1.2E-02 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A 0.01
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 4 8E-05 mg/kg-day 3.0E-04 | mg/kg-day N/A N/A 0.2
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+01 | mg/kg M 2.5E-058 mg/kg-day 2.0E-02 } mg/kg-day N/A N/A 0.001
Iron . 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 3.1E-02 mg/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.1
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg M 2.3E-C4 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.0%
Vanadium 6.7E+01 mg/kg | 6.7E+01 | mg/kg M 5.2E-05 mg/kg-day 7.0E-03 | mg/kg-day N/A N7A 0.007
ORGANICS
Dieldrin 4.8E-02 mgrkg | 4.8E-02 | mg/kg M 3.7E-08 mgfkg-day 5.0E-05 mg/kg-day N/A N/A 2.0007
{Totai) 0.3
Dermatl INORGANICS
jAbsorption Aluminum 1.5E+04 mg/kg | 1.56+04 | mg/kg M 5.8E-04 mg/kg-day 2.7E-01 | mg/kg-day N/A N/A 0.002
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 7.8E-C6 mglkg-day 2.9E-04 | mg/kg-day N/A N/A 0.03
Chromium (total) Vi 3.2E+01 mg/kg | 3.2E+01 | mgikg M 1.3E-06 mg/kg-day 2.0E-04 | mg/kg-day N/A N/A 0.008
Iron 4.0E+04 | mgikg | 4.0E+04 | mgikg M 1.6E-03 mag/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.005
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | ma/kg M 1.2E-05 mg/kg-day 1.0E-03 | mg/kg-day N/A N/A 0.01
Vanadium 6.7E+01 mg/kg | 6.7E+01 | mg/kg 5] 2.86E-08 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 0.62
ORGANICS
Dieldrin 4.8E-02 mg/kg | 4.BE-02 | markg M 1.9E-08 mg/kg-day 4.5E-05 mg/kg-day N/A N/A 0.0004
(Total) 0.07
Total Hazard Index Across All Exposure Routes/Pathways 0.4
(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, Iron, and Manganese.
NOTE: Aluminum, Chromium (total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.
Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report. These HQs were replaced with the HQs shown in Table 7.20, which reflect

the expanded manganese data set.


lfreeman
Text Box
TABLE 7.7.RME

lfreeman
Rectangle

lfreeman
Rectangle

twisenburg
Typewritten Text
Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.20, which reflect
the expanded manganese data set.


TABLE 7.8.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE CONSTRUCTION WORKER
WP-14, Langley Air Force Base

Scenario Timeframe: Cument/Future
Medium: Subsurface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particuiates)
Receptor Population: Construction Worker
Receptor Age: Adult
Exposure Chemical Medium | Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potentia! EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose (2) | Dose Units | Concentration Concentration Quotient
Concemn Value Units | Value (3)| Units for Hazard Units Units
Calculation (1)
inhatation INORGANICS
Aluminum 1.5E+04 mg/kg | 8.8E-03 mg/m:‘ R 1.7E-03 mg/kg-day 1.0E-03 mg/kg-day - - 2
Arsenic 6.3E+01 mg/kg | 3.7€-05 mg/m® R 7.2E-06 mg/kg-day - - - - -
Chromium (tolal)'Vl 3.2E+01 mg/kg 1.9E-05 ﬂ'\g/ma R 3.7E-0€6 mg/kg-day 2.9E-05 mg/kg-day 1.0E-04 mg/m® 0.t
Iron 4.0E+04 mgkg | 2.46-02 | mym® R 48E.03 mg/kg-day - - - - .
Manganese {non-food) 3.0E+02 mg/kg 1.8E-04 | mgim® R 3.5E-08 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 mglm3 2
Vanadium 6.7E+01 | mgkg | 4.0E-05 | mgim’ R 77E-06 mg/kg-day - - - - -
ORGANICS
Dietdrin 4 BE-02 mgkg | 1.1E-08 | mgm® R 2.1E-08 mag/kg-day - - - - .
{Tolai) 4

Total Hazard index Across All Exposure Routes/Pathways “ 4

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, Chromium VI, and Manganese.

(3) Particulate emission factor was used to calcufate the route EPC. None of the COPCs are considered volatiles according to Region Il RBC table.
NOTE: Aluminum, Chromium (total), lron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report. These HQs were replaced with the HQs shown in Table 7.20, which reflect
the expanded manganese data set.
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Manganese HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.20, which reflect
the expanded manganese data set.


TABLE 7.9.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION

cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Saoil
Exposure Point: Surface Soil at WP-14
Receptor Population: Industrial Worker
Receptor Age: Aduit

OF SURFACE SOIL AT WP-14 FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

(1) Specify Medium-Specific (M) or Route-Specific (R} EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, Iron, and Manganese.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Exposure Chemical Medium Medium | Route Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {(Non-Cancer) | (Non-Cancer) Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calcutation (1)
ingestion INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg M 5.2E-04 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A 0.00
Arsenic 2.6E+01 mg/kg | 2.6E+01 | ma/kg ] 1.0E-08 mg/kg-day 3.0E-04 | mg/kg-day N/A N/A 0.0
Chromium (total) V! 2.8E+01 mg/kg | 2.8E+01 | markg M 1.1E-08 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.0CC
Iron 2.9E+04 ma’kg | 2.9E+04 | mgrkg 4 1.1E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.0¢
Manganese (non-food} 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 1.2E-05 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.0
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mgr/kg M 2.2E-08 mg/kg-day 7.0E-03 | mglkg-day N/A N/A 2.000
ORGANICS
Dieldrin 6.BE-02 mg/kg | 6.8E-02 | mg/kg M 2.6E-09 mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 00
{Total) .008
Dermal INORGANICS
P\bsorpnon Aluminum 1.3E+04 mg/kg | 1.3E+04 | mgikg M 4.2E-05 mg/kg-day 2.7E-01 | mg/kg-day N/A N/A 0.00C
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mgrkg 3] 2.8E-07 mg/kg-day 2.9E-04 | mglkg-day N/A N/A 0.00
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | mg/kg M 8.9E-08 mg/kg-day 2.0E-04 | mg/kg-day N/A N/A 0.00C
Iron 2.9E+04 ma/kg | 2.9E+04 | mg/kg M 9.0E-05 mg/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.000
Manganese (non-food) 3.1E+02 ma/kg | 3.1E+02 | mg/kg 3] $.6E-07 mg/kg-day 1.0E-03 | mg/kg-day N/A N/A 0.6C
Vanadium 5.5€+01 mg/kg | 5.5E+01 | mo/kg M 1.7E-07 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 0.00
ORGANICS
Dieldrin 6.8E-02 mg/kg | 6.8E-02 | mg/kg M 2.1E-09 mg/kg-day 4.5€-05 mg/kg-day N/A N/A 0.0000
(Total} 0.004
Total Hazard Index Across All Exposure Routes/Pathways 0.04
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Scenario Timeframe: Current/Future

Medium: Surface Soil

Exposure Medium: Air

Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Industriai Worker

Receptor Age: Adult

TABLE 7.10.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

Exposure Chemical Medium Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2} | Dose Units | Concentration Concentration Quotient
Concern Value Units | Value (3)| Units for Hazard Units Units
Calculation {1)
inhalation INORGANICS
Aluminum 1.3E+04 mg/kg | 7.8E-03 mg/m3 R 1.2E-C4 mg/kg-day 1.0E-03 mg/kg-day - - 2.1
Arsenic 2.6E+01 mo/kg 1.56-05 mg/m3 R 2.4E-C7 mg/kg-day - - - - -
Chromium (total) VI 2.8E+O1 mg/kg 1.7€-05 mg/mJ R 2.6E-C7 mg/kg-day 2.9e-05 mgikg-day 1.0E-04 mg/m’ 2.0C8
Iron 296+04 | mgkg | 1.7€-02 | mgim® R 2.7E-G4 mg/kg-day - - - - -
Manganese (non-food}) 3.1E+02 mg/kg 1.88-04 | mg/m® R 2.8E-08 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 ma/m® 02
Vanadium 5.5E+01 mgkg | 3.3€-05 | mg/m’ R 54E-G7 mglkg-day - - - -
ORGANICS
Dieldrin 6.86-02 | mgikg | 15€-08 | mg/m’ R 2.£E-15 mglkg-day - - - - -
{Total) l O“:;M

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum,

(3) Particulate emission factor was used {0 calculate the route EPC. None of the COPCs are considered volatiles according to Region 11 RBC table.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Chromium VI, and Manganese.

Total Hazard Index Across All Exposure Routes/Pathways
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TABLE 7.11.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE INDUSTRIAL WORKER

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Industrial Worker
Receptor Age: Adult

WP-14, Langley Air Force Base

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, iron, and Manganese.

NOTE: Aluminum, Chromium (total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Exposure Chemical Medium Medium Route | Route EPC intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units )
Caicutation (1)
[ingestion INORGANICS
Aluminum 1.5E+04 mg/kg | 1.5E+04 | mg/kg M 5.8E-04 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A ©.0008
Arsenic 6.3E+01 ma/kg | 6.3E+01 | mg/kg M 2.5E-06 mg/kg-day 3.0E-04 | mg/kg-day N/A N/A 0.008
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+01 | mg/kg M 1.3E-06 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A £.00006
Iron 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 1.66-63 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.005
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg M 1.2E-C5 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.0006
Vanadium 6.7E+01 mg/kg | 6.7E+01 | ma/kg M 2.6E-G8 mg/kg-day 7.0E-03 | mg/kg-day N/A N/A £.0004
ORGANICS
Dieldrin 4 .8E-02 mg/kg | 4.8E-02 | mgikg M 1.9E-CS mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 6.00004
{Totah) .02
Dermal INORGANICS
IAbsorption Aluminum 1.5E+04 mg/kg | 1.5E+04 | mg/kg M 4.7E-C5 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 0.0002
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mgikg M 8.3E-07 mg/kg-day 2.9-04 | mgikg-day N/A N/A .0022
Chromium (total) V1 3.2E+01 mg/kg | 3.2E+01 | mg/kg M 1.0E-07 mg/kg-day 2.0E-04 | mg/kg-day N/A N/A 6.0005
Iron 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 1.3E-04 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 6.0004
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mgl/kg M 8.5E-07 mg/kg-day 1.0E-03 | mgrkg-day N/A N/A 0.0009
Vanadium 6.7E+01 mg/kg | 6.7E+01 | mg/kg M 2.1E-07 mg/kg-day 1.4E-04 | mg/kg-day N/A N/A €.0015
ORGANICS
Dieldrin 4.8E-02 mg/kg | 4.8E-02 | mg/kg M 1.5E-0% mg/kg-day 4.5E-05 mg/kg-day N/A N/A 0.00003
(Total) 9.006
Total Hazard Index Across All Exposure Routes/Pathways 0.02
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TABLE 7.12.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

Scenario Timeframe: Current/Future

Medium: Subsurface Soil

Exposure Medium: Air

Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Industrial Worker

Receptor Age: Adult

Exposure Chemical Medium | Medium | Route Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potentiat EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units | Value (3)| Units for Hazard Units Units
Calculation (1)
inhalation INORGANICS

Aluminum 1.5E+04 ma/kg 8.8E-03 mg/m3 R 1.4E-04 mg/kg-day 1.0E-03 mg/kg-day - - 0.14
Arsenic 6.36+01 | mgkg | 3.7€-05 [ mgim® R 5.8E-07 ma/kg-day - - - - -
Chromium (total) VI 3 2E+01 mg/kg | 1.9E-05 mg/m> R 3.0E-07 mg/kg-day 2.9E-05 mg/kg-day 1.0E-04 mg/m3 0.01
Iron 4.0E+04 mg/kg | 2.4E-02 mg/m® R 37E-04 mg/kg-day - - - - -
Manganese (non-food) 3.0E+02 | mgkg | 1.8E-04 | mg/m® R 2 .8E-05 mglkg-day 1.4E-05 | mg/kg-day 5.0E-05 mg/m* 0.19
Vanadium 6.7E+01 mg/kg | 4.0E-05 mg/m® R 6.2E-07 mg/kg-day - - - - -
ORGANICS
Dieldrin 4.8E-02 mg/kg 1.1E-08 | mg/m® R 1.7E-1C mg/kg-day - - - --

{Tolzl} 1 0.3

Total Hazard Index Across All Exposure Routes/Pathways || 0.3

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, Chromium Vi, and Manganese.

3) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region [Il RBC table.
NOTE: Aluminum, Chromium (total}, Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.
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TABLE 7.13.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE TRESPASSER/VISITOR

cenarig Timeframe: Current/Future
Medium: Surface Soit
Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Trespasser/Visitor
Receptor Age: Child

WP-14, Langley Air Force Base

(1)  Specify Medium-Specific (M) or Route-Specific {R) EPC selected for hazard calculation.

(2) Chronic reference dose.
NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Exposure Chemical Medium Medium | Route { Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
ingestion INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg M 7.2E-04 mglkg-day 1.0E+00 | mg/kg-day N/A N/A 0.00C7
Arsenic 2.6E+01 mglkg | 2.6E+01 | mg/kg M 1.4E-06 mg/kg-day 3.0E-04 | mg/kg-day N/A N/A 5.905
Chromium (total) VI 2.8E+01 mgikg | 2.8E+01 | mg/kg M 1.5E-06 mg/kg-day 3.0E-03 | mg/kg-day N/A N/A 0.0005
{ron 2.9E+04 mg/kg | 2.9E+04 | mgrkg M 1.86E-03 mg/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.005
Manganese (non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 1.7€.05 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A G.0008
Vanadium 5.5E+01 mgrkg | 5.5E+01 | malkg Y] 3.0£-08 mg/kg-day 7.0E-03 | mg/kg-day N/A N/A 0.0004
ORGANICS
Dieldrin 6.8E-02 mg/kg | 6.86-02 | mg/kg M 3.7E-09 mg/kg-day 5.0E-05 | mg/kg-day N/A N/A £.00007
(Total) 0.01
Dermal INORGANICS
labsorption Aluminum 1.3E+404 mg/kg | 1.3E+04 | mg/kg M 2.8E-04 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 0.001
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mg/kg M 1.7E-08 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.008
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | mg/kg M 5.9€-07 mg/kg-day 3.0E-05 | mg/kg-day N/A N/A 0.02
Iron 2.9E+04 mg/kg | 2.9E+04 | mg/kg M 5.08.04 mg/kg-day 3.0E-01 | mg/kg-day N/A N/A 0.002
Manganese (non-food) 3.1E+02 mg/kg { 3.1E+02 | mg/kg M 8.4€-08 mg/kg-day 1.0E-03 | mg/kg-day N/A N/A 0.006
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mg/kg M 1.2E-08 mal/kg-day 1.4E-04 | mg/kg-day N/A N/A 0.008
ORGANICS
Dieldrin 6.8E-02 mg/kg | 6.8E-02 | mgikg M 1.4E-08 mg/kg-day 4.5E-05 | mg/kg-day N/A N/A 0.0003
{(Teal) 0.04
Total Hazard Index Across All Exposure Routes/Pathways .08
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cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Aif
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Trespasser/Visitor
Receptor Age: Child

TABLE 7.14.RME
RME CALCULATION OF NON-CANCER HAZARDS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE TRESPASSERNVISITOR
WP-14, Langley Air Force Base

{Totsl)

Exposure Chemical Medium Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units Concentration Concentration Quotient
Concern Value Units | Value (3)| Units for Hazard Units Units
Calcufation (1)
inhalation INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E-03 rng/m3 R 5.1E-08 mg/kg-day 1.0E-03 mg/kg-day 5.0E-03 - 0.05
Arsenic 2.6E+01 mg/ka | 2.6E-06 | mgrm® R 1 OE-G7 mg/kg-day - - - - .
Chromium (total) Vi 2.8E+01 mg/kg | 2.8E-06 mg/m3 R 1.1E-07 mg/kg-day 2.9E-05 mg/kg-day 1.0E-04 mgrm’ G004
Iron 2.9E+04 mgikg | 2.9E-03 | mgim® R T AE-04 mglkg-day - - - . -
Manganese (non-food) 3.1E+02 mg/kg | 3.1E-05 mgfm® R 1.2E-C6 mg/kg-day 1.4E-05 mg/kg-day 5.0E-05 rng/n'\3 008
Vanadium 5.5E+01 mg/kg | 5.5E-08 mg/r‘n3 R 24E-G7 mg/kg-day - - - - -
ORGANICS
Dieldrin 6.8E-02 ma/kg | 1.5E-08 mg/m® R 5.6E-10 mg/kg-day -- -- - - -
0.1

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic reference dose.

3) Particulate emission factor was used to calculate the route EPC. None of the C

OPCs are considered volatiles according to Region !l RBC table.

NOTE: Aluminum, Chromium (total), Iron, and Vanadium are in the total data set only for surface soil.

Total Hazard Index Across All

Exposure Routes/Pathways
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TABLE 7.15.RME
RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE CHILD RESIDENT
WP-14, Langley Air Force Base

cenario Timeframe: Future
Medium: Surface Soi
Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium | Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
Ingestion INORGANICS
Aluminum 1.38+04 | mg/kg | 1.3E+04 | mglkg M 8,5E-02 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A 0.08
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mgkg 14 1.7E-04 ma/kg-day 3.0E-04 | mg/kg-day N/A N/A 0.6
Chromium (total) Vi 2.8E+01 mg/kg | 2.BE+01 [ mg/kg M 1.8E-04 mg/kg-day 3.0E-03 | mg/kg-day N/A N/A 0.06
tron 2.9E+04 ma/kg | 2.9E+04 | mgikg M 1.8E-01 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 06
Manganese (non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 2.0E-02 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.1
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mg/kg 4] 3.5E-04 mg/kg-day 7.0E-03 | mg/kg-day N/A N/A 0.05
ORGANICS
Dieldrin 6.8E-02 mg/kg | 6.8E-02 | mg/kg M 4.38-07 mg/kg-day 5.0E-05 mg/kg-day N/A N/A 0.009
{Tctat) 1
Dermal INORGANICS
]Absorption Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg 5 3.1E-03 mg/kg-day 2.7E-01 | mg/kg-day N/A N/A 0.01
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mg/kg M 1.9E-05 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.07
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | mg/kg 8 §.6E-08 mg/kg-day 3.0E-05 | mg/kg-day N/A N/A 0.2
Iron 2.9E+04 mg/kg 2.9E+04 | mag/kg t §.7E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.0z
Manganese {non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 7.2E-08 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 0.07
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mgrkg =} 1.3E-05 mg/kg-day 1.4€-04 | mg/kg-day N/A N/A 0.09
ORGANICS
Dieldrin 6.86-02 | mg/kg | 6.8E-02 | mg/kg M 1.6E-07 mg/kg-day 4,56-05 | mg/kg-day N/A N/A 0.004
{Totat} 05
Total Hazard Index Across All Exposure Routes/Pathways 2

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic reference dose.
NOTE: Aluminum, Chromium (total), iron, and Vanadium are in the total data set only for surface soil.

Arsenic  HQs shown on this table reflect the . original risk assessment presented in the RI Report. These HQs were replaced with the HQs shown in
the expanded arsenic data set.

Table 7.19,

which reflect
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Arsenic HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.19, which reflect
the expanded arsenic data set.


TABLE 7.16.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORFPTION
OF SURFACE SOIL AT WP-14 FOR THE ADULT RESIDENT

Scenario Timeframe: Future

Medium: Surface Soil

Exposure Medium: Surface Soil

Exposure Point: Surface Soil at WP-14
eceptor Population: Resident

Receptor Age: Adult

WP-14, Langley Air Force Base

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Chronic reference dose.
NOTE: Aluminum, Chromium (total), lron, and Vanadium are in the total data set only for surface soil.

Exposure Chemical Medium Medium Route Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected {Non-Cancer) | (Non-Cancer) Dose (2) | Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
ingestion INORGANICS
Aluminum 1.3E+04 mg/kg | 1.3E+04 | mg/kg M $.1E-G3 mgrkg-day 1.0E+00 | mg/kg-day N/A N/A 0.00%
Arsenic 2.6E+01 mg/kg | 2.6E+01 | mg/kg 4 1.8E-05 maikg-day 3.0E-04 | mg/kg-day N/A N/A 0.08
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | ma/kg M 1.9E-05 mg/kg-day 3.0E-03 | mg/kg-day N/A N/A 0.008
Iron 2.9E+04 ma/kg | 2.9E+04 | mg/kg M 2.0E-02 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.67
Manganese {non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg 4] 21E-04 mg/kg-day 2.0E-02 | mg/kg-day N/A N/A 0.01
Vanadium 5.5E+01 mg/kg | 5.5E+01 | mg/kg M 3.8E-05 mg/kg-day 7.0E-03 | mg/kg-day N/A N/A 0.005
ORGANICS ]
Dieldrin 6.8E-02 mg/kg | 6.8E-02 | mg/kg M 4.8E-08 mg/kg-day 5.0E-05 | mg/kg-day N/A N/A 0.0002
(Totai} 0.2
Dermal INORGANICS
lAbsorption Aluminum 1.3E+04 mg/kg | 1.3E+04 | mgikg M 1.8E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 0.007
Arsenic 2.6E+01 ma/kg | 2.6E+01 | mg/kg M 1.1E-C5 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.04
Chromium (total) VI 2.8E+01 mg/kg | 2.8E+01 | mg/kg M 3.9E-G6 mg/kg-day 3.0E-05 | mg/kg-day N/A N/A 0.1
Iron 2.9E+04 mg/kg | 2.9E+04 | mg/kg 4] 3.9E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.G1
Manganese (non-food) 3.1E+02 mg/kg | 3.1E+02 | mg/kg M 4.2E-08 mg/kg-day 1.0E-03 | mg/kg-day N/A N/A 0.04
Vanadium 5.5E+01 mg/kg | 5.56E+01 | mg/kg M 7.8E-08 mg/kg-day 1.4E-04 | mg/kg-day N/A N/A 0.05
ORGANICS
Dieldrin 6.8E-02 mglkg | 6.8E-02 | mg/kg M 9.2E-08 mg/kg-day 4.5E-05 | mg/kg-day N/A N/A 0.062
(Totas 0.3
Total Hazard Index Across All Exposure Routes/Pathways 0.4
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TABLE 7.17.RME
RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE RESIDENT (CHILD)
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Subsurface Soil
£ xposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Resident
Receptor Age: Child
Exposure Chemical Medium Medium | Route | Route EPC Intake Intake Reference Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) Dose (2) Dose Units | Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
fingestion INORGANICS
Aluminum 1.5E+04 maikg | 1.5E+04 | mg/kg M 8.5E-02 mg/kg-day 1.0E+00 mg/kg-day N/A N/A 0.1
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mgrkg M 4.0E-04 mag/kg-day 3.0E-04 mg/kg-day N/A N/A 1
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+401 | mg/kg M 2.4E-04 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 5.07
fron 4.0E+04 ma/kg | 4.0E+04 | mgrkg M 2.6E-01% markg-day 3.0E-01 mg/kg-day N/A N/A 0.9
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg L] 1.8E-03 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 0.1
Vanadium 6.7E+01 mg/kg | 6.7E+01 | mgrkg W 43E-04 mg/kg-day 7.0E-03 mg/kg-day N/A N/A .06
ORGANICS
Dieldrin 4.8E-02 mgfkg | 4.8E-02 | mg/kg M 3.1E-07 mg/kg-day 5.0E-05 mg/kg-day N/A N/A ¢.008
{Total) ) B
Dermal INORGANICS
lAbsorption Aluminum 1.5E+04 ma/kg | 1.5E+04 | mg/kg M 3.5E-03 mg/kg-day 2.7E-01 mg/kg-day N/A N/A 0.01
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 4.7E-05 mg/kg-day 2.9E-04 mg/kg-day N/A N/A 0.2
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+01 | mg/kg M 7.5E-05 mg/kg-day 3.0E-05 mg/kg-day N/A N/A 0.25
Iron 4.0E+04 mg/kg | 4.0E+04 | mglkg ] S.4E-03 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 0.93
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg f 7.0E-C5 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 0.07
Vanadium 6.7E+01 mg/kg | 6.7E+01 | mg/kg 4 1.8E-08 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 0.1
ORGANICS
Dieldrin 4 8E-02 mg/kg | 4.8E-02 | mg/kg M 1.1E-07 mg/kg-day 4 5E-05 mg/kg-day N/A N/A ¢.002
{Total) ) 06
Total Hazard Index Across All Exposure Routes/Pathways 3

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.
(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, lron, and Manganese.

NOTE: Aluminum, Chromium (total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Arsenic  HQs shown on this table reflect the original risk assessme i
nt presented in the RI Report. These HQs were i i i
e iy o p Q replaced  with the HQs shown in Table 7.19, which reflect
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Arsenic HQs shown on this table reflect the original risk assessment presented in the RI Report.  These HQs were replaced with the HQs shown in Table 7.19, which reflect
the expanded arsenic data set.


TABLE 7.18.RME

RME CALCULATION OF NON-CANCER HAZARDS: INGESTION/DERMAL ABSORPTION

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Resident
Receptor Age: Adult

OF SUBSURFACE SOIL AT WP-14 FOR THE RESIDENT (ADULT)
WP-14, Langley Air Force Base

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation.

(2) Subchronic reference dose, except for the following analytes which used Chronic reference dose: Aluminum, lron, and Manganese.

NOTE: Aluminum, Chromium {total), Iron, Manganese, and Vanadium are in the total data set only for subsurface soil.

Exposure Chemical Medium Medium Route | Route EPC Intake Intake Reference | Reference Reference Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) Dose Units J Concentration Concentration Quotient
Concern Value Units Value Units for Hazard Units Units
Calculation (1)
ingestion INORGANICS
Aluminum 1.5E+04 mg/kg | 1.5E+04 | mg/kg M 1.0E-02 mg/kg-day 1.0E+00 | mg/kg-day N/A N/A 5.01
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 4.3E-C5 mg/kg-day 3.0E-04 mg/kg-day N/A N/A 0.1
Chromium (total) VI 3.2E+01 mg/kg | 3.2E+01 | ma/kg M 2.2E-C5 mg/kg-day 3.0E-03 mg/kg-day N/A N/A 0.007
Iron 4.0E+04 mg/kg | 4.0E+04 | mg/kg M 2.7E-02 mg/kg-day 3.0E-01 mgl/kg-day N/A N/A 0.08
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg M 2.1E-C4 mg/kg-day 2.0E-02 mg/kg-day N/A N/A 0.01
Vanadium 6.7E+01 mg/kg | 6.7E+01 | ma/kg M 4.6E-05 mg/kg-day 7.0E-03 | mg/kg-day N/A N/A 0.007
ORGANICS
Dieldrin 4.8E-02 mglkg | 4.8E-02 | markg & 3.36-08 malkg-day 5.0E-05 | mg/kg-day N/A N/A 0.0007
(Totai 0.3
Dermal INORGANICS
Lbsorption Afuminum 1.5E+04 mgtkg | 1.5E+04 | matkg M 2.0E-03 ma/kg-day 2.7€-01 ma/kg-day N/A N/A 0.008
Arsenic 6.3E+01 mg/kg | 6.3E+01 | mg/kg M 2.7E-05 mg/kg-day 2.9E-04 | mg/kg-day N/A N/A 0.1
Chromium (total) VI 3.2E+01 mag/kg | 3.2E+01 | mgikg M 4.4E-08 mglkg-day 3.0E-05 | mg/kg-day N/A N/A 0.15
Iron 4.0E+04 mg/kg | 4.0E+04 | mo/kg M 5.5E-G3 mg/kg-day 3.0E-01 mg/kg-day N/A N/A 2.02
Manganese (non-food) 3.0E+02 mg/kg | 3.0E+02 | mg/kg 5] 4.1E-05 mg/kg-day 1.0E-03 mg/kg-day N/A N/A 0.04
Vanadium 6.7E+01 mg/kg | B.7E+01 | mgrikg M 9.2E-08 mg/kg-day 1.4E-04 mg/kg-day N/A N/A 0.07
ORGANICS
Dieldrin 4.8E-02 mg/kg | 4.8E-02 | mg/kg M 6.6E-08 mg/kg-day 4.5E-05 | mg/kg-day N/A N/A 0.001
{Total) 0.4
Total Hazard Index Across All Exposure Routes/Pathways 0.6
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Scenario Timeframe: Future

Medium: Future Surface Soil

Exposure Media: Combined surface and subsurface soil
Exposure Point: WP-14 Future Surface Soil

Direct Contact Exposure Pathway: Residential use
Receptor Population: Child Resident

Receptor Age: Child

Table 7.19
Calculation of Arsenic Non-Cancer Hazards
Reasonable Maximum Exposure

Risk Re-Evaluation for ERP Site WP-14, Langley AFB, VA

Exposure Exposure
Exposure Chemical Medium Medium Medium Medium EPC Intake Intake Reference | Reference Hazard
Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units| Quotient
Concern Value Units Value Units for Hazard Units
Calculation (1)

Ingestion Arsenic 2.69E+01 mg/kg 2.69E+01 mg/kg M 3.4E-04 mg/kg-day 3.0E-04 | mg/kg-day 1.1
Exposure Route Total 11

Dermal Arsenic
Contact 2.69E+01 mg/kg 2.69E+01 mg/kg M 3.1E-05 mg/kg-day 3.0E-04 | mg/kg-day 0.10
Exposure Route Total 0.10
1.2

(1) Medium-Specific (M) EPC selected for intake calculation.

(2) Chronic.




Table 7.20

Calculation of Manganese Non-Cancer Hazards
Reasonable Maximum Exposure

Risk Re-Evaluation for ERP Site WP-14, Langley AFB, VA

Scenario Timeframe: Future

Medium: Total Soil

Exposure Media: Soil and Air

Exposure Point: Soil and Ambient Air
Direct Contact Exposure Pathway: direct contact and soil-to-air

Receptor Population: Construction Worker

Receptor Age: Adult

Exposure Exposure

Exposure Chemical Medium Medium Medium Medium EPC Intake Intake Reference | Reference Hazard

Route of Potential EPC EPC EPC EPC Selected (Non-Cancer) | (Non-Cancer) | Dose (2) | Dose Units| Quotient
Concern Value Units Value Units for Hazard Units
Calculation (1)

Ingestion |Manganese 4.2E+02 mg/kg 4.2E+02 mg/kg M 1.4E-03 mg/kg-day 4.7E-02 | mg/kg-day 0.029

Exposure Route Total 0.029

Dermal [Manganese 4.2E+02 mg/kg 4.2E+02 mg/kg M 4.1E-05 mg/kg-day 1.9E-03 | mg/kg-day 0.022

Contact

Exposure Route Total 0.022

Inhalation |Manganese 4.2E+02 mg/kg 6.3E-06 mg/m3 E || 1.2E-06 mg/kg-day 1.4E-05 | mg/kg-day 0.086

Exposure Route Total 0.086

0.14

(1) Medium-Specific (M) or Exposure Medium-Specific (E) EPC selected for intake calculation.

(2) Subchronic RfD not available for manganese. Therefore, used chronic RfD.




Appendix A.8

RAGS Part D Table 8’s
Calculation of Cancer Risks
Reasonable Maximum



TABLE 8.1.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE OTHER WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Cumrent/Future
edium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Other Worker
Receptor Age: Adult
Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units

Ingestion INORGANICS
Arsenic 2.6E+01 mg/kg 2.8E+01 mg/kg M 4.6E-07 mg/kg-day 1.5E+00 mg/kg-day 6.8E-07
Chromium (total) V1 2.8E+01 mg/kg 2.8E+01 mglkg M 5.0E-07 mg/kg-day - - -~
ORGANICS
Benz(a)pyrene 1.1E-01 mg/kg 1.1E-01 mg/kg M 2.0E-08 mg/kg-day 7.3E+00 mg/kg-day 1.56-08
Dieldrin 6.8E-02 | mgkg 6.8E-02 mg/kg M 1.2E-09 mg/kg-day 1.6E+01 mg/kg-day 1.8E-08

(Total} TED7

Dermal INORGANICS

lAbsorption Arsenic 2.6E+01 myikg 2.6E+01 mg/kg M 2.3E-07 mg/kg-day 1.6E+00 mg/kg-day 3.7E-07
Chromium {ictal} V! 2.8E+01 mg'kg 2.8E+01 mgkg M 7.9E-08 mg/kg-day - - -
ORGANICS
Benz(a)pyrene 1.1E-01 mg/kg 1.1E-01 mg'kg M 3.2E-08 mg/kg-day - - -
Dieldrin 6.8E-02 mg/kg 6.8E-02 mg/kg i 1.8E-08 mg/kg-day 1.8E+01 mg/kg-day 3.4E-08

(Total) _AE_O__]_

Total Risk Across All Exposure Routes/Pathways “ 1E-06 |

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calcutation.
NOTE: Benz(a)pyrene and Chromium (total) are in the total data set only for surface soil.
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TABLE 8.2.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE OTHER WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Other Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Stope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) {Cancer) Factor Factor Units Risk
Concemn Value Units Value (2) Units Calculation (1) Units
Inhalation  [INORGANICS

Arsenic 2.6E+01 mg’kg 2.6E-08 mg/m? R 3.6E-08 mg/kg-day 1.5E+01 ma/kg-day 5.5E-07
Chremium (total} VI 2.8E+01 mgikg 2.8E06 mg/m® R 4.0E-08 mg/kg-day 4.2E+01 mg/kg-day ' 1.7E-06

ORGANICS
Benz(a)pyrene 1.1E-01 mg/kg 3.2E-08 mg/m’ R 4.8E-11 mg/kg-day 3.1E+00 mg/kg-day 1.4E-10
Dieldrin 6.8E-02 mglkg 1.6E-08 mg/m® R 2.1E-10 mg/kg-day 1.6E+01 mg/kg-day ' 3.4E-09
(Total) 2E-06

Total Risk Across All Exposure Routes/Pathways || 2E-08 |
(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

(2) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region Il RBC table. EPA Region Il calculated cancer risk from vapors and the results

ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
NOTE: Benz{a)pyrene and Chromium (total) are in the total data set only for surface soil.
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TABLE 8.3.RME

RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE OTHER WORKER

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soit at WP-14
Receptor Poputation: Other Worker
Receptor Age: Adult

WP-14, Langley Air Force Base

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
fngestion ~ [INORGANICS
Arsenic 8.3£+01 my/kg 8.3E+01 maikg M 1.1E-06 mg/kg-day 1.5E+00 ma/kg-day 1.6E-06
Chromium {total} Vi 3.2E+01 myiky 3.2E+01 MEkg M 5.6E-07 mg/kg-day - - -
ORGANICS
Benz{ajpyrene -02 maikg 4 4E-02 mgikg M 7.7E-10 mg/kg-day 7.3E+30 mg/kg-day - 5.8E-09
Dieidrin -02 mg/kg 4.8E-02 mg'kg ) Mo 84E-10 mg/kg-day *.8E+01 mg/kg-day ~ 1.32-08
(Tote}) " 2E-06
[Dermal INORGANICS
labsorption  |Arsenic 6.3E+C1 mgikg 6.3E+01 mg/kg M 5.6E-07 mg/kg-day 1.8E+00 mg/kg-day A 8.8E-07
Chromium {fotai} Vi 3.2E8+01 my/kg 3.2E+01 mg/kg M 9.0E-08 mg/kg-day - - -
ORGANICS
Benz{ajpyrene 4.4E-02 ma/kg 4.4E-G2 mg/kg M 1.2E-09 mg/kg-day - - -
Digidrin 4.82-02 my/kg 4 8E-02 mgikg # 1.3E-09 mg/kg-day 1.8E+01 mg/kg-day ? 2.4E-08
(Total) 9E-07

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.

NOTE: Chromium (total) is in the total data set only for subsurface soil.

Total Risk Across All Exposure Routes/Pathways " 3E-06
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TABLE 8.4.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE OTHER WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future

edium: Subsurface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Other Worker

eceptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value (2) Units Calculation (1) Units

finhalation  [INORGANICS

Arsenic 6.3E+01 mg/kg 6.3E-06 mg/m® R 8.8E-08 | mg/kg-day 1.55+01 mg/kg-day 1.3E-06

Chromium {totai) Vi 3.2E+01 mgikg 3.2E-06 mg/m® R 4.5E-08 mg’kg-day 4.2E+01 mg/kg-day 1.8E-08

ORGANICS

Benz{a)pyrene 4.4E-02 Mgy 1.2E-08 mg/m’ R 1.7E-11 mg/kg-day 3.1E+00 mg/kg-day ' 5.4E-11

Dieldrin 4 8E-02 mgkg 1.1E-08 mg/rﬂa R 1,5E-10 mg/kg-day 1.8E+01 mg/kg-day "t 2.5E-G8
(Total) 3E-06

Total Risk Across All Exposure Routes/Pathways u 3E-06 |
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. '

(2) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region |Il RBC table. EPA Region |1l caiculated cancer risk from vapors and the results
ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
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TABLE 8.5.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE CONSTRUCTION WORKER

WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Surface Soil

Exposure Medium: Surface Soit

Exposure Point: Surface Soil at WP-14
Receptor Population: Construction Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
ingestion INORGANICS
Arsenic 2.6E+01 ma’kg 2.8E+01 mgikg M 2.8E-07 mg/kg-day 1.5£+00 mg/kg-day ! 4.3E-07
Chromium (totel) Vi 2.8E+01 magikg 2.8E+01 ma/kg M 3.1E-07 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 1.1E-01 my'kg 1.1E-01 ma/kg A 1.3E-09 mg/kg-day 7.3E+00 mg/kg-day 9.2E-08
Dieldrin 6.8E-02 mylkg 8.8E-02 mg/kg M 7.5E-10 mg/kg-day 1.6E+01 mg/kg-day 1.2E-08
(Total) SE-07
Dermal INORGANICS
JAbsorption  |Arsenic 2.6E+01 mg'kg 2.6E+01 mgikg M 4.7£-08 mg/kg-day 1.6E+00 mg/kg-day - 7.4E-08
Chromium {total) Vi 2.85+01 mg'kg 2.8E+01 mg'kg M 1.6E-08 mg/kg-day - - -
ORGANICS ,
Benz(a)pyrene 1.1E-01 mgrkg 1.1E-01 mgikg M 6.4E-10 mg/kg-day - - -
Dieidrin 6.8E-02 mg’kg 6.8E-02 moikg M 3.8E-10 mg/kg-day 1.8E+01 mg/kg-day 8.7E-09
(Total) 8E-08

Total Risk Across All Exposure Routes/Pathways " 5E-07 I

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk caiculation.
NOTE: Benz(a)pyrene and Chromium (total) are in the total data set only for surface soil.
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cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Poputation: Construction Worker
Receptor Age: Adult

TABLE 8.6.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE CONSTRUCTION WORKER
WP-14, Langley Air Force Base

Exposure Chemical Medium Medium Route Route EPC Selected intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value (2) Units Calculation (1) Units
[inhalation ~ [INORGANICS
Arsenic 26E+01 mgkg 1.5E-08 mg/m’ R 4 3E-08 mg/kg-day 1.58+01 mg/kg-day ' 6550
Chromium (tctal) Vi 2.8E+01 mg’kg 1.7E-05 mg/m® R 4.7E-08 mg/kg-day 4.2E+01 mg/kg-day ' 2.0E-06
ORGANICS
Benz({a)pyrene 1.1E-01 3.2E-08 mg/m’ R 9.0E-12 mg/kg-day 3.1E+00 mg/kg-day 2.8E-11
Dieldrin | _B8EL2 mykg 1.58-08 mg/m’ R | 43E- mg/kg-day 1.8E+01 mg/kg-day 8.92-10
{Total) 3E-06

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
(2) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered v

ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.

Total Risk Across All Exposure Routes/Pathways || 3E-06

olatiles according to Region IIf RBC table. EPA Region Il calculated cancer risk from vapors and the results
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TABLE 8.7.RME

RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE CONSTRUCTION WORKER

WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Construction Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Stope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calculation (1) Units
fingestion  [INORGANICS
Arsenic ) 6.3E+01 markg 8.3E+01 mgikg M 6.9E-07 mg/kg-day 1.5E+00 mglkg-day ' 1.0E-06
Chromium (tctal} VI 3.2E+01 mgikg 3.2E+01 myfkg M 3.6E-07 mg/kg-day -- - -
ORGANICS -
Senz(a)pyrens 4.4E-02 mg/kg 4.4E-02 mgikg M 4.8E-10 mg/kg-day 7.3E+00 mg/kg-day 3.5E-08
Dieidrir 4.82-02 mgrkg 4.8E-02 mag/kg M 5.3E-10 mg/kg-day 1.6E+01 mg/kg-day 8.5E-09
(Total) 1E-06
Dermal INORGANICS
JAbsorption  |Arsenic 8.3E+01 mg/kg 6.3E+01 mg/kg M 1.1E-07 mg/kg-day 1.6E+00 mg/kg-day 1.8E-07
Chromium (total) Vi 3.28+01 mglkg 3.2E+01 mgkg M 1.8E-08 mg/kg-day - - -
ORGANICS
Benz(a)pyrene 4.4E-02 mg/kg 44E-02 mg/kg M 2.4E-10 mg/kg-day - - -
Dieldrin 4.8E£-02 mg'kg 4.8E-02 mgikg M 2.7E-10 mg/kg-day 1.8E+01 mg/kg-day ' 4.8E-09
(Total) 2E-07

Total Risk Across All Exposure Routes/Pathways l[ 1E-08 |

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Chromium (totai) is in the total data set only for subsurface soil.
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TABLE 8.8.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE CONSTRUCTION WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Construction Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value (2) Units Calculation (1) Units
[nhatation ~ [INORGANICS
Arsenic 6 38+01 mgfkg 37E-03 mg/m’ R 1.0E-07 mg/kg-day 1.88+01 mg/kg-day 1.6E-06
Chromium (total) Vi 3.2E+01 mg/kg 1.9E-08 mg/m’ R 5.3E-08 mg/kg-day 4.2E+01 mg/kg-day ' 2.2E-06
ORGANICS
Benz{aipyrene 4.4£.02 mgikg 1.2E-CS mg/m* R 3.5E-12 mg/kg-day 3.1E+00 mg/kg-day ' 11E-11
Dieidrin | 48E-02 mgikg 11E-08 mg/m’ R 31E-11 mg/kg-day 1.6E+01 mg/kg-day ' 4 9E-10
(Total) ] _ __4E0B
Total Risk Across All Exposure Routes/Pathways " 4E-08

(1)  Specify Medium-Specific (M) or Route-Specific (R} EPC selected for risk calculation.
(2) Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region il RBC table. EPA Region il calculated cancer risk from vapors and the results

sanged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
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TABLE 8.9.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Industrial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Siope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concern Value Units Value Units Calculation (1) Units
ingestion INORGANICS
Arsenic . 2.BE+01 mg/kg 2.6E+01 mgkg M 1.5E-08 mg/kg-day 1.5E+00 mg/kg-day ' 2.2E-08
Chromium (tctai) Vi 2.8E+01 mgkg 2.8E+01 mg/kg M 1.8E-08 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 11E-D1 mg'ky 1.1E-01 motkg M 6.4E-11 mg/kg-day 7.3E+00 mg/kg-day . 4.7E-10
Dieidrin 8.8E-62 ma’kg 8.8E-02 mgkg M 3.8E-11 mg/kg-day 1.6E+01 mg/kg-day - 6.0E-10
(Total) 2E-08
Dermal INORGANICS
[Absorption  {Arsenic 2.6E+01 mg/kg 2.6E+01 mgikg M 3.7E-09 mg/kg-day 1.86E+00 mg/kg-day - 5.9E-09
Chromium {total) Vi 2.85+01 mg/kg 2.8E+01 mg/kg M 1.3E-08 mg/kg-day - - -~
ORGANICS
Benz(a)pyrene 1.4E-01 mg’kg 1.1E-01 mgikg M 5.1E-11 mg/kg-day - - -
Dieldrin 6.8£-02 mg’kg 6.8E-02 mylka 8] 3.0E-11 mg/kg-day 1.8E+01 mg/kg-day S5.4E-10
(Total} 8E-09

Total Risk Across Ali Exposure Routes/Pathways || 3E-08 l

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Benz{a)pyrene and Chromium (total) are in the total data set only for surface soil.
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cenario Timeframe: Current/Future

Medium: Surface Soil
Exposure Medium: Air

Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Industriai Worker

Receptor Age: Adult

TABLE 8.10.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value (2) Units Calculation (1) Units
inhalation  {INORGANICS
Arsenic 2.6E+01 maikg 1.3E£-05 mg/m® R 4£-09 mg/kg-day 1.5E8+01 mg/kg-day 5.2E-08
Chromium {total} Vi 2.8E+01 mykg 1.7E-05 mg/m’ R 7E-09 mg/kg-day 4.28+01 mg/kg-day 1.6E-C7
ORGANICS
Benz{a)pyrene 1.1E-01 mgikg 3.2E-0¢ mg/m® R 7.2E13 mg/kg-day 34E+00 mg/kg-day 2.2E-12
Dieidrin 6.8E-02 ngig 1.6E-08 mg/m’ R 3.4E-12 mg/kg-day 1.6E+01 mg/kg-day ' 5.5E-11
(Tota) ) 2E.07
Totat Risk Across All Exposure Routes/Pathways 2E-07

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region 11l RBC table. EPA Region ili calculated cancer risk from vapors and the results

@

ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
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cenario Timeframe: Current/Future

edium: Subsurface Soil

Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Industrial Worker

Receptor Age: Adult

OF SUBSURFACE SOIL AT WP-14 FOR THE INDUSTRIAL WORKER

TABLE 8.11.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION

WP-14, Langley Air Force Base

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Chromium (total) is in the total data set only for subsurface soil.

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
ingestion INORGANICS
Arsenic 6.32+01 mg/kg 8.3E+01 mglkg M 3.5E-08 mg/kg-day 1.5E+00 mg/kg-day 5.3E-08
Chromium (iotal} Vi 3.2E+01 mgikg 3.2E+01 ma’kg M 1.8E-08 mg/kg-day - - R
ORGANICS .
Benz{a)pyrene 4.4£-02 mg'kg 4.4E-02 mg/kg M 2. 4E-11 mg/kg-day 7.3E+00 mg/kg-day . 1.8E-10
Dieldrin | 4.88-02 mglkg 4.8E-C2 mg/kg M 2.7E-11 mg/kg-day 1.6E+01 mg/kg-day 4.3E-10
(Total) 5E-08
Dermal INORGANICS
Absorption  JArsenic +01 mo'kg 6.3E+01 mg’kg M 9.0E-09 mg/kg-day 1.6E+00 mg/kg-day 1.4E-08
Chromiurn {total} Vi 25+01 mgkg 3.2E+01 mg'kg M 1.4E-08 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 4.4£-02 mg/kg 4.4E02 mg/kg M 2.0E-11 mg/kg-day - - -~
Dieidrin 48202 mg'kg 4.8E-C2 mg/kg M 2.2E-11 mg/kg-day 1.8E+01 mg/kg-day 3.8E-10
(Totai) 1E-08
Total Risk Across All Exposure Routes/Pathways] 7E-08
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TABLE 8.12.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE INDUSTRIAL WORKER
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
edium: Subsurface Soil
Exposure Medium: Air
Exposure Point: Ambient air above WP-14 (particulates)
Receptor Poputation: Industrial Worker
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Siope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value (2) Units Calculation (1) Units
Inhalation INORGANICS
ArSenic 6 3E+01 maikg 3.7E-0B mg/m* R 8.2E-G8 mg/kg-day 1.58+01 mg/kg-day 1.2E-07
Chromium {totai} Vi 3.2E+01 maikg 1.8E-C8 mg/m’® R 4.2E-09 mg/kg-day 4.2E+01 mg/kg-day ' 1.8E-07
ORGANICS
Benz{ajpyrene 4.4E-52 mgfkg 1.2E-09 mg/m’ R 2.8E-13 mg/kg-day 31E+C0 mg/kg-day ' 8.6E-13
Dieldrin 48802 mglkg 11E-G8 | _rng/mJ R 2.5E-12 mg/kg-day 1.6E+(1 mg/kg-day 3.9E-11
(Total) ' 3E07 |

Total Risk Across All Exposure Routes/Pathways " 3E-07 I
1

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation. }
(2)  Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region lit RBC table. EPA Region }i! calculated cancer risk from vapors and the results

ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
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TABLE 8.13.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE TRESPASSER/VISITOR
WP-14, Langley Air Force Base

cenario Timeframe: Cument/Future
Medium: Surface Soil
Exposure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Trespasser/Visitor
Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calculation (1) Units
ingestion INORGANICS
Arsenic 2.6E+01 my/kg 2.85E+01 mgikg M 2.4E-07 mg/kg-day 1.5E+00 mg/kg-day 3.6E-07
Chromium {fotal} Vi 2.8E+01 mg’kg 2.8E+01 mg/kg M 2.6E-07 mg/kg-day - - -
ORGANICS
Benz{ajpyrene 1.1E-01 - mgikg 1.1E-C1 mg/kg M 1.1E-09 mg/kg-day 7.3E+00 mg/kg-day ! 7.7E-09
Dieldrin 6.8E-02 ma’kg 6.8E-02 . mg’kg M 6.3E-10 mg/kg-day 1.6E+01 mg/kg-day B 1.0E-08
Total) 4E-07
Dermal INORGANICS .
JAbsorption rsenic 2.6E+01 mg’kg 286E+01 mgikg M 3.0E-07 mg/kg-day 1.6E+00 mg/kg-day - 4,7E-07
Chromium (total) Vi 2.88+01 mg/kg 2.8E+01 mgkg M 1.0E-07 mg/kg-day - - -
ORGANICS
Benz(a)pyrene 11801 mg/kg 1.1E-01 mg/kg M 4.1E-09 mg/kg-day - - -
Dieldrin 6.8E-02 mg'kg 6.8E-02 mglkg M 2.4E-09 mg/kg-day 1.8E+01 mg/kg-day - 4.3E-08
(Total) 5E-07

Total Risk Across All Exposure Routes/Pathways H 9E-07 I

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Benz(a)pyrene and Chromium (total) are in the total data set only for surface soil.
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TABLE 8.14.RME
RME CALCULATION OF CANCER RISKS: INHALATION
OF AMBIENT AIR ABOVE WP-14 (PARTICULATES) FOR THE TRESPASSERVISITOR
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future

edium: Surface Soil

Exposure Medium: Air

Exposure Point: Ambient air above WP-14 (particulates)
Receptor Population: Trespasser/Visitor

Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Selected intake intake Cancer Siope | Cancer Stope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value (2) Units Calculation (1) Units
[inhalation  [INORGANICS
Arsenic 26E+(01 mgika 26E-06 mg/m® R 1.7€-08 mg/kg-day 1.5E+01 ma/kg-day 28E-07
Chromium (fotai} Vi 28E+C1 mg/kg 2.8E-06 mg/m’ R 1.9E-08 mg/kg-day 4. 2E+01 mg/kg-day ' 7.8E-07
ORGANICS

Benz{a)pyrene 11E-01 mg’kg 3.2E-08 mg/m® R 21E-11 mg/kg-day 3.1E+00 mg/kg-day 6.6E-11
Dieldrin 6.8E-02 ~ mgtkg 1.5E-08 | mg/m’ R 1.0E-10 mg/kg-day 1.6E+01 mg/kg-day "' 1.6E-08

Total) 1E-08

Total Risk Across All Exposure Routes/Pathways " 1E-08

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
(2)  Particulate emission factor was used to calculate the route EPC. None of the COPCs are considered volatiles according to Region IIl RBC table. EPA Region HI calculated cancer risk from vapors and the resuits

ranged from 5E-09 to 4E-08, therefore exposure to vapors is less conservative than exposure to particulates.
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TABLE 8.15.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE CHILD RESIDENT
WP-14, Langley Air Force Base

cenario Timeframe: Future
Medium: Surface Soil
posure Medium: Surface Soil
Exposure Point: Surface Soil at WP-14
Receptor Population: Resident
Receptor Age: Child

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk {Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
[ngestion iINORGANICS
Arsenic 2.8E+01 mg/kg 2.8E+01 mg'kg M 1.4E-05 mg/kg-day 1.5E+00 mg/kg-day 2.1E-05
Chromium (tctai} Vi 2.8E+01 mg/kg 2.8E+01 mg/kg M 1.6E-05 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 1.1E-01 mgkg 11E-01 mg'kg M 6.2E-08 mg/kg-day 7.3E+00 mg/kg-day 4. BE-07
Dieldrin 8.85-02 mgkg 6.8E-02 mekg M 3.7E-08 mg/kg-day 1.8E+01 mg/kg-day 5.8E-07
(Total) 2E-05
Dermal INORGANICS
IAbsorption  |Arsenic 2.6E+01 mgkg 2.6E+01 mgkg M 1.7E-06 mg/kg-day 1.6E+00 mgkg-day 2.6E-06
Chromiurm {totai) Vi 2.8E+C1 mykg 2.8E+01 mgikg M 5.7E-07 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 1.1£-01 mg'kg 1.1E-01 mg/kg M 2.3E-08 mg/kg-day - - -
Dieidrin 6.8E-02 mg'kg 8.8E-C2 mgkg M 1.4E-08 mg/kg-day 1.8E+01 mg/kg-day ' 2.4E-07
(Total) 3E-06

Total Risk Across All Exposure Routes/Pathways " 3E-08 |

(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Benz(a)pyrene and Chromium (total) are in the total data set only for surface soil.

Arsenic  risks shown on this table reflect the original risk assessment presented in the RI Report. These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set.
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Arsenic risks shown on this table reflect the original risk assessment presented in the RI Report.  These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set.


TABLE 8.16.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SURFACE SOIL AT WP-14 FOR THE ADULT RESIDENT
WP-14, Langley Air Force Base

cenario Timeframe: Future
Medium: Surface Soil
Exposure Medium: Surface Soit
Exposure Point: Surface Soil at WP-14
Receptor Population: Resident
Receptor Age: Adult

Exposure Chemical Medium Medium Route Route EPC Selected Intake Intake Cancer Slope | Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calcutation (1) Units
fingeston  |INORGANICS
Arsenic ' 2.8E+01 mglkg 2.6E+01 mglkg M 6.1E-06 mg/kg-day 1.5E+00 mg/kg-day 9.2E-06
Chromium (totai) V! 2.8E+01 mg/kg 2.8E+01 mg/kg M 6.7E-06 mg/kg-day - - -
ORGANICS
Benz(e)pyrene 11E-01 moikg 1.1E-01 mg/kg M 2.7E-08 mg/kg-day 7.3E+00 mg/kg-day ! 2.0E-07
Dieldrin 8.85-02 mgfkg 8.8E-02 mg/kg M 1.6E-08 mg/kg-day 1.8E+01 mg/kg-day 2.5E-07
(Total) ' 1E-05
Dermal INORGANICS .
[Absorption  |Arsenic 2.6E+01 mg’kg 2.6E+01 mgikg M 3.9E-06 mg/kg-day 1.6E+00 mg/kg-day §5.2E-06
Chromium {total) VI 2.8E+01 mg/kg 2.8E+01 ma/kg M 1.3E-06 mg/kg-day - - -
ORGANICS
Benz(ajpyrene 11801 ma/kg 1.1E-01 mgikg . M 5.4E-08 mg/kg-day - - -
Digigrin 6.8£-02 mg’kg 6.8£-02 mg/kg M 3.2E-08 mg/kg-day 1.8E+01 mg/kg-day 8.8E-07
Total) . 7E-06

Total Risk Across All Exposure Routes/Pathways " 2E-05 |

(1)  Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Benz(a)pyrene and Chromium (total) are in the total data set only for surface soil.

Arsenic  risks shown on this table reflect the original risk assessment presented in the RI Report. These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set. '
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Arsenic risks shown on this table reflect the original risk assessment presented in the RI Report.  These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set.


TABLE 8.17.RME
RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION

OF SUBSURFACE SOIL AT WP-14 FOR THE RESIDENT (CHILD)
WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
Medium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population. Resident
Receptor Age: Child
Exposure Chemical Medium Medium Route Route EPC Selected intake intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concemn Value Units Value Units Calculation (1) Units
[ngeston  [INORGANICS
Arsenic 6.35+01 mgtkg 5.3E+01 mgikg M 3.4E-05 mg/kg-day SE+00 mg/kg-day ! 5.1E-05
Chromium {fotal} Vi 3.2E+01 mgikg 3.2E+01 mofkg M 1.8E-05 mg/kg-day - — -
ORGANICS
Benz{a)pyrene 4.4E-02 mgikg 4.4E-02 mgikg M 2.4E-08 mg/kg-day 7.3E+G0 mg/kg-day 1.8E-07
Dieldrin 4.8£-02 ma/kg 8E-C2 mgikg M . 2.6E-08 mg/kg-day 1.8E+01 mglkg-day 4 2E-07
(Total) SE-05 |
IDermal INORGANICS
IAbsorption  [Arsenic 6.3E+01 mykg 6.3E+01 mgrka i 4.0E-06 mg/kg-day 1.8E+00 mglkg-day ' 6.3E-06
Chromium {iotal) Vi 3.28+01 mglkg 3.2E+01 mg/ke M B8.4E-G7 mglkg-day - - -
ORGANICS
Benz{a)pyrene 4.4E-02 mglkg 4.4E-02 mg/kg M 8.8E-09 mg/kg-day - - -
Dieidrin 4.8£-02 myikg 4 8E-02 markg M 9.6E-08 mg/kg-day 1.8E+01 mg/kg-day B 1.7E-07
(Tote)) 6E-06
Totat Risk Across All Exposure Routes/Pathways || BE-05
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Chromium (total) is in the total data set only for subsurface soil.
Arsenic  risks  shown on this table reflect the original risk assessment presented in the RI Report. These risks were replaced with the risks shown in Table 8.19,

which reflect the expanded arsenic data set.
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Arsenic risks shown on this table reflect the original risk assessment presented in the RI Report.  These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set.


TABLE 8.18.RME

RME CALCULATION OF CANCER RISKS: INGESTION/DERMAL ABSORPTION
OF SUBSURFACE SOIL AT WP-14 FOR THE RESIDENT (ADULT)

WP-14, Langley Air Force Base

cenario Timeframe: Current/Future
edium: Subsurface Soil
Exposure Medium: Subsurface Soil
Exposure Point: Subsurface Soil at WP-14
Receptor Population: Resident
Receptor Age: Adult
Exposure Chemicat Medium Medium Route Route EPC Selected Intake Intake Cancer Slope Cancer Slope Cancer
Route of Potential EPC EPC EPC EPC for Risk (Cancer) (Cancer) Factor Factor Units Risk
Concem Value Units Value Units Calculation (1) Units
ingestion INORGANICS
Arsenic 8.35+01 mylkg 8.3E+01 ma/kg M 1.5E-05 mg/kg-day 1.5E+00 mg/kg-day 2.2E-05
Chromium {fotal} Vi 3.2E+01 maikg 3.2E+01 ma/kg M 7.6E-08 mg/kg-day - - -
ORGANICS
Benz{a)pyrene 4.4E-02 mgikg 4.4E-G2 mgikg M 1.0E-08 mg/kg-day 7.3E400 mg/kg-day ' 7.5E-08
Dieldrin 48E-02 mg/kg 4.8E-02 mgikg M 1.1E-08 mg/kg-day 1.8E+01 mg/kg-day 1.86-07
(Totai) 2E-05
[Dermal INORGANICS
jAbsorption  [Arsenic 6.32+01 mo'kg 6.3E+01 mgfkg M 9.4E-06 mg/kg-day 1.8E+00 mg/kg-day ' 1.8E-05
Chromium (lotal) Vi E+01 mg/kg 3.2E+01 mgikg M 1.5E-06 mg/kg-day - - -
ORGANICS
Benz(a)pyrene 4.45-02 mg/kg 4.4E-02 maikg M 2.1E-08 mg/kg-day - - -~
Digidrin 4.8E-02 mg/kg 4.8E-C2 mo/kg M 2.3E-08 mg/kg-day 1.8E+01 mg/kg-day 4.0E-07
{Total) 2E-05
Total Risk Across All Exposure RouteslPathways] 4E-05
(1) Specify Medium-Specific (M) or Route-Specific (R) EPC selected for risk calculation.
NOTE: Chromium (total) is in the total data set only for subsurface soil.
Arsenic  risks shown on this table reflect the onginal nsk assessment presented In the RI Report. These rnsks were replaced with the nsks shown in Table 8.19,
which reflect the expanded arsenic data set.
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Arsenic risks shown on this table reflect the original risk assessment presented in the RI Report.  These risks were replaced with the risks shown in Table 8.19,
which reflect the expanded arsenic data set.


Scenario Timeframe: Future
Medium: Future Surface Soil

Exposure Media: Combined surface and subsurface soil

Exposure Point: WP-14 Future Surface Soil

Direct Contact Exposure Pathway: Residential use

Receptor Population: Adult/Child Resident
Receptor Age: Age-Adjusted Adult/child

Table 8.19
Calculation of Arsenic Cancer Risks
Reasonable Maximum Exposure
Risk Re-Evaluation for ERP Site WP-14, Langley AFB, VA

Exposure Exposure
Exposure Chemical Medium Medium Medium Medium EPC Intake Intake Slope Slope ILCR
Route of Potential EPC EPC EPC EPC Selected (Cancer) (Cancer) Factor FactorUnits
Concern Value Units Value Units for Hazard Units
Calculation (1)

Ingestion  |Arsenic 2.69E+01 mag/kg 2.69E+01 mg/kg M 4.2E-05 mg/kg-day 1.5E+00 | (mg/kg-day)™ | 6.3E-05

Exposure Route Total
Dermal
Contact Arsenic 2.69E+01 mglkg 2.69E+01 mg/kg M 4.3E-06 mg/kg-day | 1.5E+00 | (mglkg-day)’ | 6.4E-06

Exposure Route Total

l

(1) Medium-Specific (M) EPC selected for intake calculation.

7.0E-05
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RAGS Part D Table 9’s
Summary of Receptor Risks and Hazards for COPCs
Reasonable Maximum Exposure



TABLE 9.1.RME
RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: OTHER WORKER
WP-14, Langley Air Force Base

|Fcenam Timeframe: Current/Future
Receptor Poputation: Other Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Chernical Non-Carcinogenic Hazard Quotient
Medium Point
ingestion | inhalation Dermal Exposure Primary Ingestion | Inhalation Dermat Exposure
Routes Total Target Organ Routes Totat
Surface Soit Surface Soit Surface Soil at WP-14 rlNORGANICS INORGANICS
|Arsenic 6.8E-07 - 3.7€-07 1E-06 Aluminum Dev. NS 0.00085 - 0.00039 0.001
Chromium (total) VI - - - - Arsenic skinfvascular 0.0043 - 0.0023 0.007
ORGANICS Chromium (total) VI Gl tract/fetus/bone marow/liver 0.00046 - 0.0074 0.008
Benz(a)pyrene 1.5E-08 - - 1E-08 iron bloodfliver/G1 tract 0.0047 - 0.00075 0.005
Dieldrin 1.9E-08 - 3.4E-08 5E-08 Manganese (non-food) CNS 0.00075 - 0.0024 0.003
- - - - - IVanadium liver 0.00038 - 0.0031 0.003
- - - - - ORGANICS
- - - - - Dieldrin tiver 0.000066 - 0.00012 0 0002
{Total) TE-07 - 4E-07 1E-0§ _ (Total) 0.01 - 0.02 0.03
Air Ambient air above WP-14  HINORGANICS INORGANICS
(particulates) |Arsenic - 5.5€-07 - 6E-07 Aluminum Dev. NS - 0.052 - 0.05
IChromium (totaf) VI - 1.7€-06 - 2E-06 Arsenic - - - - -
'ORGANICS Chromium (total) VI lungs - 0.0039 - 0.004
Benz(a)pyrene - 1.4E-10 - 1€-10 Iron - - - - -
IDieldrin - 3.4E-08 - 3E-09 Manganese (non-food) CNS - 0.084 - 0.08
- - - - - [Vanadium - - - - -
- - - - - ORGANICS
- - - - - Diekdrin - - - - -
(Total) - 2E-06 - 2E-08 (Total) - 0.1 - 0.1
Subsurface Soil Subsurface Soil Subsurface Soif at WP-14  {INORGANICS INORGANICS
Arsenic 1.6E-06 - 8.8E-07 3E-06 Atuminum Dev. NS 0.00073 - 0.00043 0.001
Chromium (total) Vi - - - - JArsenic skinfvascutar 0.010 - 0.0055 0.02
JORGANICS [Chromium {total) VI G| tract/fetus/bone marrow/liver 0.00053 - 0.0084 0.009
L|Benz(a)pyrene 5.6E-08 - - 6€-09 [firon blood/iver/Gl tract 0.0065 - 0.0010 0.008
Dieldrin 1.36-08 - 2.4E-08 4E-0B Manganese (non-food) CNS 0.00074 - 0.0024 0.003
- - - - - Vanadium lives 0.00047 - 0.0038 0.004
- - - - - (ORGANICS
- - - -~ - Diekirin liver 0.000047 -~ 0.000084 0.0001
(Total) 2E-06 - 9E-07 3E-08 {Total) 0.02 - 0.02 0.04
Air Ambient air above WP-14  |iNORGANICS INORGANICS
{particulates) Arsenic - 1.3E-06 - 1E-06 Aluminum Dev.NS - 0.058 - 0.06
[Chromium (total) VI - 1.8E-06 - 2E-08 JArsenic - - - - -
ORGANICS [Chromium (totat) VI lungs - 0.0044 - 0.004
B e - 5.4E-11 - 5E-11 iron - - - - -
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TABLE 9.1.RME
RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: OTHER WORKER
WP-14, Langley Air Force Base

chenario Timeframe: CurentFuture
IReceptor Population: Other Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Chermical Non-Carcinogenic Hazard Quotient
Medium Point
Ingestion { Inhalation Dermal Exposure Primary ingestion | Inhalation Demal Exposure
Rottes Total Target Organ Routes Total
Dieidrin - 2.5€-09 - 2E-09 rManganese (non-food) CNS - 0.083 - 0.08
- - - - - Vanadium - - - - -
- - - - - [ORGANICS
- - - - - Dieldrin - - - - -
(Total) - 3€-06 - 3E-06 (Total - 0.1 - 0.1
Groundwater at WP-14 INORGANICS liINORGANICS
Arsenic 9.5€-06 - 4.1E-08 1E-05 JArsenic skinfvascular 0.059 - 0.00026 0.08
ORGANICS lron blood/liver/Gl tract c.013 - 0.000054 0.01
bis(2-Ethyihexyf)phthalate 4.6E-08 - 1.4E-07 2E-07 Manganese (non-food) CNS 0.031 - 0.0025 0.03
[Dietdrin 7.6e-08 - 6.5E-08 1E-07 IORGANICS
- - - - - bis(2-Ethylhexyl)phthalate liver 0.00046 - 0.0014 0.002
- - - - - Dieldrin liver 0.00027 - 0.00023 0.0005
(Total) 1E-05 - 3E-07 1E-05 (Total) 0.1 - 0.005 0.1
Total Risk Across Surface Sol 3E-06 Total Hazard Index Across Surface Soil . 02
Total Risk Across Subsurface Soil|__6E-08 Total Hazard Index Across Subsurface Solfl_____ 02 |
Total Risk Across Groundwate 1E-05 Total Hazard Index Across Groundwate 0.1
Total Risk Across All Media and Al Exposure Routes Total Hazard Index Acruss All Media and All Exposure Routes
NOTE: Arsenic, Iron, and Manganese are in the total data set onlty for groundwater.
Alurminum, Benz(a)pyrene, Chromium (Total), iron, and Vanadium are in the total data set only for surface soil. Total blood Hi = 0.03
Aluminum, Chromium (Total), ron, Manganese, and Vanadium are in the total data set only for subsurface soil. Total bone marrow Hi = 0.02
Total CNS HI = 0.2
Total Dev. NS Hi = 0.1
Total fetus HI = 0.02
Total Gl tract Hi = 0.04
Total liver Hi = 0.05
Total lungs Hi = 0.008
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Scenario Timeframe: Future
Receptor Population: Construction Worker

Receptor Age: Adult

TABLE 9.2.RME
RME SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Combined RI and Risk Re-Evaluation Results

ERP Site WP-14, Langley Air Force Base

Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Expo;ure Exp0§ure Chemical Chemical
Medium Point
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Soil Analysis | Surface soil and WP-14 Arsenic 4.3E-07 6.5E-07 | 7.4E-08 1E-06 Aluminum Dev NS Background Conditions
from the RI Ambient Air
Report Chromium -- 2.0E-06 - 2.E-06 Arsenic skin/vascular 0.067 - 0.011 0.08
. Gl tract/fetus/bone -
Benzo(a)pyrene 9.2E-09 2.8E-11 -- 9.E-09 Chromium marrowlliver Background Conditions
Dieldrin 1.2E-08 6.9E-10 6.7E-09 2.E-08 Iron blood/liver/Gl tract Background Conditions
Manganese CNS Replaced with 2005 risk re-evaluation using
pooled data set
Vanadium Liver Background Conditions
Dieldrin Liver 0.001 - 0.0006 0.002
Chemical Total 5.E-07 3.E-06 8.E-08 3.E-06 Chemical Total - - 0.07 - - 0.01 0.08
Subsurface Soil WP-14 Arsenic 1.0E-06 1.6E-06 1.8E-07 3E-06 Aluminum Dev NS Background Conditions
and Ambient Air
Chromium - 2.2E-06 - 2.E-06 Arsenic skin/vascular 0.16 0.03 0.19
. Gl tract/fetus/bone -
Benzo(a)pyrene 3.5E-09 11E-11 - 4.E-09 Chromium marrowlliver Background Conditions
Dieldrin 8.5E-09 4.9E-10 | 4.8E-09 1.E-08 Iron blood/liver/Gl tract Background Conditions
Manganese CNS Replaced with 2005 risk re-evaluation using
- - pooled data set
- - -- -- Vanadium Liver Background Conditions
- - - -- Dieldrin Liver 0.0007 0.0004 0.001
(Chemical Total 1.0E-06 3.8E-06 1.8E-07 5.0E-06 (Chemical Total 0.2 0.03 0.2
Soil Analysis
from the Risk
Re-Evaluation Total Soil and
Report Ambient Air WP-14 Additional Analysis not performed because RI showed no unacceptable risks Manganese CNS 0.029 0.086 0.022 0.1
Total Cancer Risk across all exposure pathways and media" 8.E-06 Total Non-Cancer HI across all exposure pathways and media 0.4
Total Skin/Vascular HI = 0.3
Total CNS HI = 0.1
Total Liver HI = 0.003




TABLE 8.3.RME
RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: INDUSTRIAL WORKER
WP-14, Langley Air Force Base

I‘mm Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Chemnical Non-Carcinogenic Hazard Quotient
Medium Paint
ingestion | inhalation| Dermai Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Surface Sail Surface Soil Surface Soil 2t WP-14 INORGANICS INORGANICS
IArsenic 2.2E-08 - 5.9€-09 3E-08 Aluminum Dev. NS 0.0005 - 0.0002 0.0007
Chromium (total) VI - - - - Arsenic skin/vascular 0.003 - 0.0009 0.004
ORGANICS (Chromium (total) Vi Gl tract/fetus/bone marrowfliver | 0.00006 - 0,0004 0.0005
leenz(apyrene 4.7E-10 ~ - 5E-10 {liron bloodAliver/Gl tract 0.004 - ©.0003 0.004
Dieldrin 6.0E-10 - 54E-10 1E-09 Manganese {non-food) CNS 0.0008 - 0.001 0.002
- - - - - Vanadium liver 0.0003 - 0.001 0.002
- - - - - 'ORGANICS
- - - — - Dieldrin liver 0.0001 - 0.00005 § ~ 0.0001
{Total)] 2E-08 - 6E-09 JE-08 (Total) 0.009 - 0.004 0.01
Air Ambient air above WP-14  [INORGANICS INORGANICS
(particulates} Arsenic - 5.2E-0B - SE-08 Aluminum Dev. NS - 0.1 - 0.1
[Chromium (total) VI - 1.6E-07 - 2E-07 Arsenic - - - - -
(ORGANICS Chromium (total) Vi ungs - 0.01 - 0.0
Benz(a)pyrene - 2.2E-12 - 2€6-12 (ron - - - - -
Dieldrin - 5.5E-11 - BE-11 IManganese {non-food) CNS - 02 - 0.2
- - - - - Vanadium - - - - -
- - - - - [ORGANICS
- - = - - Dieidrin - - - - - B
(Total) - 2E-07 - 2E-07 (Total), - 0.3 - 0.3
Subsurface Soll Subsurface Soil Subsurface Soil at WP-14  JINORGANICS INORGANICS
Arsenic 5.3E-08 - 1.4E-08 7E-08 |Aluminum Dev. NS 0.0006 - 0.0002 0.0008
(Chromium (total) Vi - - - - Arsenic skin/vascular 0.008 - 0.002 0.01
[ORGANICS [Chromium (total) V1 Gl tract/fetus/bone marrow/liver 0.0001 - 0.0005 0.0006
||Benz(a)pyrene 1.8E-10 - - 2E-10 iron blood/liver/Gl tract 0.005 - 0.0004 0.006
Dieldrin 4.3E-10 - 3.8E-10 BE-10 Manganese (non-food) CNS 0.0008 - 0.001 0.002
- - - - - Vanadium liver 0.0004 - 0.002 0.002
- - - - - ORGANICS
- -~ - - - Dieldrin liver 0.00004 - 0.000033 0.0001
(Total)] SE-08 - 1E-08 TE-08 (Total) 0.02 - 0.006 0.02
Air Ambient air above WP-14  |INORGANICS INORGANICS
(particulates) JArsenic - 1.2E-07 - 1E-07 Aluminum Dev. NS - 0.1 - 0.1
IChromium (total) VI - 1.8E-07 - 2E-07 lArsenic - - - - -
IORGANICS [Chromium (total) VI lungs - 0.01 - [a]]
Benz(a)pyrene - 8.6E-13 - QE-13 ron - - - - -
[Dieldrin - 3.9€-11 - 4E-11 Manganese (non-food) CNS - 0.2 - 0.2
- - -~ — - Vanadium - - - - —
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TABLE 9.3.RME
RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: INDUSTRIAL WORKER
WP-14, Langley Air Force Base

]Foenario Timeframe: Current/Future
Receptor Population: Industrial Worker
Receptor Age: Adut
Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Cartinogenic Hazard Quotient
Medium Point
ingestion | inhalation] Demmal Exposure Primary Ingestion } Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
- - - - - (ORGANICS
- - - - - Dieldrin - - - - -
(Total) ~ 3E-07 - 3E-07 {Total) — 0.3 - 0.3
Total Risk Across Surface Soil 2E-07 Total Hazard index Across Surface Soil 0.3
Total Risk Across Subsurface 50"":‘51“__ Total Hazard Index Across Subsurface Soil___ 04 |
Total Risk Across All Media and All Exposure Routes Total Hazard Index Across All Media and All Exposure Rottes
NOTE: Alumi 3 C (Totat), lron, and Vanadium are in the total data set only for surface sofl. .
Aluminum, Chromium (Total), Iron, Manganese, and Vanadium are in the total data set only for subsurface sod. Total biood HI = 0.01
Total bone marrow Hi = 0.001
Total CNS HI = 0.4
Total Dev. NS Hi = 0.3
Total fetus HI = 0.001
Total GI tract HI = Q.01
Total liver HI = 0.01
Total lungs HI = 0.02
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TABLE 9.4 RME

RME SUMMARY OF CANCER RISKS AND NON-CANCER HAZARDS FOR COPCs: TRESPASSERNVISITCR
WP-14, Langley Air Force Base

Cenana Timeframe: CumentiFuture

Receptor Population: Trespasser/Visitor

Receptor Age: Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quatient
Medium Point
ingestion | inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Surface Soil Surface Sol Surface Soit at WP-14 INORGANICS INORGANICS
Arsenic 3.6E-07 - 4.7€-07 8E-07 Alumioum Dev. NS 0.00072 - 0.0010 0.002
[Chromium (total) VI - - - - JArsenic skin/vascular 0.0047 - 0.0061 0.01
(ORGANICS [Chromium {total) Vi G! tract/fetus/bone marrow/iver 0.00051 - 0.0198 0.02
Benz(a)pyrene 7.7E-09 - - 8E-09 Iron blood/liver/Gl tract 0.0052 - 0.0020 0.007
Dieldrin 1.0E-08 - 4.3E-08 SE-08 Manganese (non-food) CNS 0.00083 - 0.0064 0.007
- -~ - - - Vanadium liver 0.00043 - 0.0083 0.009
- - - -~ - (ORGANICS
- - - - - Dieidrin liver 0.000073 - 0.00031 0.0004
(Total)] 4E-07 - SE-07 9E-07 (Total) 0.0% - 0.04 0.08
Air Ambient air above WP-14  HINORGANICS INORGANICS
(particulates) JArsenic - 2.6E-07 - 3E-07 JAluminum Dev. NS - 0.051 - 0.05
IChrormium (total) Vi - 7.8E-07 - 8E-07 Arsenic - - - - -
[ORGANICS Chromium {total) Vi iungs - 0.0038 - 0.004
Benz(a)pyrene - 6.6€-11 - TE-11 (ron - - - - -
Dieldrin - 1.6E-09 - 2E-09 Manganese (non-food) CNS - 0.082 - Q.08
- - - - - Vanadium - - - - -
- - - - - ORGANICS
- | - - - - _||Dieldrin - - — — -
{Total) 1E-08 - 1E-06 {Total) = 0.1 - 0.1
Total Risk Across Surface Soil 2E-06 Total Hazard Index Across Surface Sofl 0.2 I
Total Risk Across All Media and All Exposure Route 2E-08 Total Hazard Index Across All Media and All Exposure Routes
NOTE: Aluminum, Benz(a)pyrene, Chromium (Totaf), lron, and Vanadium are in the total data set only for surface sail.
Total bicod HI = 0.007
Total bone marrow Hi = 0.02
Total Dev. NS HI = 0.05
Total fetus HI = 0.02
Total Gl tract HI = 0.03
Total kver HI = 0.04
Total lungs Hi = 0.004
Total skin HI = 0.01
Total vascular Hi = 0.01
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Scenario Timeframe: Future

Receptor Population:

Resident

Receptor Age: age-adjusted

TABLE 9.5.RME
RME SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Combined RI and Risk Re-Evaluation Results
ERP Site WP-14, Langley Air Force Base

Carcinogenic Risk

Non-Carcinogenic Hazard Quotient

Medium Expo;ure Exp0§ure Chemical Chemical
Medium Point
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Soil Analysis | Surface soil and WP-14 B : .
- . . Replaced with 2005 risk re-evaluation 5
from the RI Ambient Air Arsenic using pooled data set OE+00 Aluminum Dev NS
Report
Chromium - - - 0.E+00 Arsenic skin/vascular
. Gl tract/fetus/bone
Benzo(a)pyrene 6.5E-07 - - 7E-07 Chromium marrowlfliver NA - Non-cancer hazard analysis not
o performed on age-adjusted resident receptor
Dieldrin 8.5E-07 - 8.0E-07 2.E-06 Iron blood/liver/Gl tract
Manganese CNS
Vanadium Liver
Dieldrin Liver
Chemical Total 2.E-06 0.E+00 8.E-07 2.E-06 Chemical Total - -
Subsurface Soil WP-14 . . .
and Ambient Air Arsenic Replaced with 2005 risk re-evaluation 0E+00 Aluminum Dev NS
using pooled data set
Chromium - - - 0.E+00 Arsenic skin/vascular
. Gl tract/fetus/bone
Benzo(a)pyrene 2 5E-07 . ~ 3.E-07 Chromium marrowlfliver NA - Non-cancer hazard analysis not
o ) performed on age-adjusted resident receptor
Dieldrin 6.0E-07 - 5.7E-07 1.E-06 Iron blood/liver/Gl tract
- - Manganese CNS
- - - -- Vanadium Liver
- - -- -- Dieldrin Liver
Chemical Total 8.5E-07 0.0E+00 5.7E-07 1.4E-06 Chemical Total
Soil Analysis
from the Risk
Re-Evaluation Total Soil and NA - Non-cancer hazard analysis not
Report Ambient Air WP-14 Arsenic 6.3E-05 -- 6.4E-06 7.E-05 performed on age-adjusted resident receptor
Total Cancer Risk across all exposure pathways and medi 7.E-05 Total Non-Cancer HI across all exposure pathways and media|

Total Skin/Vascular HI =
Total CNS HI =

Total Liver HI =




Scenario Timeframe: Future

TABLE 9.6.RME
RME SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

Combined RI and Risk Re-Evaluation Results
ERP Site WP-14, Langley Air Force Base

Receptor Population: Resident
Receptor Age: Child
Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Expo;ure Exp0§ure Chemical Chemical
Medium Point
Ingestion Inhalation Dermal Exposure Primary Ingestion Inhalation Dermal Exposure
Routes Total Target Organ Routes Total
Soil Analysis | Surface soil and WP-14 Arsenic 0E+00 Aluminum Dev NS Background Conditions
from the RI Ambient Air
Replaced with 2005 risk re-evaluation usin
Report Chromium Cancer risk analysis not revised for 0.E+00 Arsenic skin/vascular P 9
. . 3 pooled data set
child resident because risks bounded
-adj i Gl tract/fetus/bone
Benzo(a)pyrene by age-adjusted resident 0.E+00 Chromium marrowfliver Background Conditions
Dieldrin 0.E+00 Iron blood/liver/Gl tract Background Conditions
Manganese CNS 0.10 -- 0.07 0.2
Vanadium Liver Background Conditions
Dieldrin Liver 0.009 - 0.0035 0.01
Chemical Total 0.E+00 0.E+00 0.E+00 0.E+00 Chemical Total - - 0.1 - - 0.08 0.2
Subsurface Soil WP-14 Arsenic 0E+00 Aluminum Dev NS Background Conditions
and Ambient Air
Replaced with 2005 risk re-evaluati i
Chromium Cancer risk analysis not revised for 0.E+00 Arsenic skin/vascular epacedw isk re-evaluation using
. . 5 pooled data set
child resident because risks bounded
-adj i Gl tract/fetus/bone
Benzo(a)pyrene by age-adjusted resident 0.E+00 Chromium marrowfliver Background Conditions
Dieldrin 0.E+00 Iron blood/liver/Gl tract Background Conditions
- - Manganese CNS 0.10 0.07 0.2
- - - -- Vanadium Liver Background Conditions
- - - -- Dieldrin Liver 0.0061 0.0025 0.009
Chemical Total 0.0E+00 0.0E+00 | 0.0E+00 0.0E+00 Chemical Total 0.1 0.07 0.2
Soil Analysis
from the Risk
Re-Evaluation Total Soil and Cancer risk analysis not revised for child resident because risks bounded by age-
Report Ambient Air WP-14 adjusted resident Arsenic skin/vascular 1.1 - 0.1 1.2
Total Cancer Risk across all exposure pathways and media" 0.E+00 Total Non-Cancer HI across all exposure pathways and media| 1.6
Total Skin/Vascular HI = 1.2
Total CNS HI = 0.3
Total Liver HI = 0.02
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Table 10.1 Constituents of Interest—ERP Site WP-14

Inorganic Analytes (mg/L or mg/kg)

Aluminum 20900 12600 NA NA
Antimony 1.43 0.692 NA NA
Arsenic 112 279 0.00978 0.00586
Barium 176 57.8 0.0484 0.0404
Beryllium 1.32 0.719 NA NA
[{Cadmium 0.549 0.183 NA NA
[(Calcium 65500 8150 232 160
[[Chromium (total) 472 25.5 NA NA
f[Cobalt 9.42 3.16 NA NA
{Copper 6.39 4.27 NA NA
{[Cyanide 0.634 0.157 NA NA

[ron 76800 24400 2.03 1.81

Lead 22.3 142 NA NA "
Magnesium 1780 - 1020 12. 6.97
Manganese 538 218 0314 0.186
{[Nickel 14.7 7.71 NA NA
lIPotassium 1480 589 232 1.78
Sodium 436 241 39.3 26.3
Thallium 0.152 0.104 NA NA
Vanadium 97.1 52.0 NA NA

Zinc 52.0 21.3 0.00357 0.00218 “
Volatile Organic Compounds (pg/L or pg/kg) “
2-Butanone (MEK) 30.7 2.53 NA NA |
Acetone 170 8.87 NA NA |
{Benzene NA NA 0.134 0.0607
[[Carbon disulfide 3.09 0.625 0.318 0.134
Toluene ' NA NA 3.7 2.29
Semivolatile Organic Compounds (ng/L or ng/kg)

2-Methylnaphthalene 739 47.4 NA NA
Acenaphthene 52.1 12.0 ‘NA NA
Acenaphthylene 83.3 9.71 NA NA
Anthracene 384 8.74 0.664 0.268
Benz(a)anthracene 148 ' 24.5 NA NA
Benz(a)pyrene 208 324 NA NA
Benzo(b)fluoranthene 437 56.0 NA NA
([Benzo(g,h,i)perylene 115 21.3 NA NA i
([Benzo(k)fluoranthene 437 56.6 NA NA |




Table 10.1 Constituents of Interest—ERP Site WP-14 (continued)

23.9 4.

[[Carbazole 20.3 7.71 NA NA
Chrysene 225 36.0 NA NA
Di-n-butylphthalate 74.4 9.28 NA NA
Dibenzofuran 39.5 8.59 NA NA
Fluoranthene 417 56.4 1.29 0.427
Fluorene 127 12.5 NA NA
Indeno(1,2,3-cd)pyrene 116 20.2 NA NA
Naphthalene 337 23.0 NA NA
Phenanthrene 260 37.6 2.77 0.802
Pyrene 341 519 1.73 0.546
bis(2-Ethylhexyl)phthalate 957 125 5.45 1.96
Pesticides (pg/L or pg/kg)

4,4'-DDD 123 16.6 NA NA
4,4'-DDE 215 44.6 NA NA
4,4-DDT 86.7 16.4 NA NA
Aldrin 7.04 0.835 NA NA
Dieldrin 215 24.0 0.00757 0.00341
Endosulfan II 1.06 0.591 NA NA
Endrin ketone 1.74 0.983 NA NA
Heptachlor 0.764 0.228 NA NA
Heptachlor epoxide 2.64 0.402 NA NA
Methoxychlor 3.27 2.92 NA NA
alpha-Chlordane 10.7 1.38 NA NA
beta-BHC 0.449 0.284 NA NA
delta-BHC 17.7 1.18 NA NA
gamma-BHC (Lindane) 13.5 0.874 NA NA
gamma-Chlordane 6.31 0.844 NA NA
Herbicides (ng/L or pg/kg)

2,45-T 49.0 6.03 NA NA
2,4-DB 102 384 NA NA
Dinoseb 36.3 13.9 NA NA
Hydrocarbons (ug/L or pg/kg)

Diesel 3610000 1820000 NA NA

NA = Not applicable



Table 10.2 Constituents of Interest Eliminated from
Further Evaluation—ERP Site WP-14

Arsenic Benzene
Barium Toluene
Cadmium Acenaphthene
Cobalt Acenaphthylene

Copper Anthracene




Table 10.3

Inorganic Analytes (mg/L or mg/kg)

Constituents of Potential Ecological Concern—ERP Site WP-14

Aluminum 20900 12600 NA NA
Antimony 1.43 0.692 NA NA
Beryllium 1.32 0.719 NA NA
Calcium 65500 8150 232 160
[Chromium (total) 472 25.5 NA NA
Cyanide 0.634 0.157 NA NA
Iron 76800 24400 2.03 1.81
Lead 223 14.2 NA NA
Magnesium 1780 1020 12 6.97
IManganese 538 218 0.314 0.186
Nickel 14.7 7.71 NA NA
Potassium 1480 589 232 1.78
Sodium 436 241 39.3 26.3
Thallium 0.152 0.104 NA NA
Vanadium 97.1 52.0 NA NA
Zinc 52.0 21.3 0.00357 0.00218
Volatile Organic Compounds (pg/L or pg/kg)
2-Butanone (MEK) 30.7 2.53 NA NA
Acetone 170 8.87 NA NA
Carbon disulfide 3.09 0.625 0.318 0.134
Semivolatile Organic Compounds (ug/L or pg/kg)
2-Methylnaphthalene 739 47.4 NA NA
Benz(a)anthracene 148 245 NA NA
Benz(a)pyrene 208 324 NA NA
enzo(b)fluoranthene 437 56.0 NA NA
Benzo(g,h,i)perylene 115 21.3 NA NA
IBenzo(k)fluoranthene 437 56.6 NA NA
Butylbenzylphthalate 239 4.79 NA NA
[|Carbazole 20.3 7.71 NA NA
[Chrysene 225 36.0 NA NA
Di-n-butylphthalate 74.4 9.28 NA NA
Dibenzofuran 39.5 8.59 NA NA
Fluoranthene 417 56.4 1.29 0.427
Fluorene 127 12.5 NA NA
Indeno(1,2,3-cd)pyren 116 20.2 NA NA




Table 10.3  Constituents of Potential Ecological Concern—ERP Site WP-14 (continued)

Naphthalene 337 23.0 NA NA
Phenanthrene 260 37.6 2.77 0.802
Pyrene 341 51.9 1.73 0.546
bis(2-Ethylhexyl)phth 957 125 5.45 1.96
Pesticides (ng/L or ng/kg)

4,4'-DDD 123 16.6 NA NA
4,4'-DDE 215 44.6 . NA NA
4,4'-DDT 86.7 16.4 NA NA
Aldrin 7.04 0.835 NA NA
Dieldrin 215 24.0 0.00757 0.00341
Endosulfan IT 1.06 0.591 NA NA
Endrin ketone 1.74 0.983 NA NA
Heptachlor 0.764 0.228 NA NA
Heptachlor epoxide 2.64 0.402 NA NA
Methoxychlor 3.27 292 NA NA
|lalpha-Chlordane 10.7 1.38 NA NA
[beta-BHC 0.449 0.284 NA NA
delta-BHC 17.7 1.18 NA NA
gamma-BHC (Lindanel 13.5 0.874 NA NA
gamma-Chlordane 6.31 0.844 NA NA
Herbicides (ug/L or pg/kg) '

2,4,5-T - 49.0 6.03 NA NA
2,4-DB 102 38.4 NA NA
Dinoseb 36.3 13.9 NA NA
Hydrocarbons (ug/L or ng/kg)

Diesel o [ 361 0000 1820000 NA NA

NA = Not applicable



Table 10.4 Summary of Screening Assessment NOAEL-Based Hazard Quotients—ERP Site WP-14

Inorganic Analytes

Aluminum-max 2.46E+00 4.97E+03 448E+01 2.22E+02 7.97E+01 NEP NEP NEP
Aluminum-mean 1.48E+00 2.99E+03 2.70E+01 1.34E+02 4.81E+01 NEP NEP NEP
Antimony-max 4.77E+00 5.25E+00 2.70E+02 7.84E-03 4.80E+02 NEP NEP NEP
Antimony-mean 2.31E+00 2.54E+00 1.30E+02 3.79E-03 2.32E+02 NEP NEP NEP
Beryllium-max 2.49E+00 9.17E-01 5.18E+01 3.29E-01 9.23E+01 NEP NEP NEP
Beryllium-mean 1.36E+00 5.00E-01 2.82E+H01 1.79E-01 5.03E+01 NEP NEP NEP
Calcium-max 2.43E+00 4.10E+01 5.46E+00 9.47E+00 9.72E+00 1.36E+00 4.69E-02 8.93E-02
Calcium-mean 3.02E-01 5.14E+00 6.87E-01 1.19E+00 1.21E+00 9.41E-01 3.23E-02 6.16E-02
Chromium-max 6.05E+00 6.60E+00 1.11E+01 2.37E+00 1.98E+01 NEP NEP NEP
Chromium-mean 3.27EH0 3.56E+00 6.01E+00 1.28E+00 1.07E+01 NEP NEP NEP
Cyanide-max 1.02E+01 4.23E-03 2.17E-01 1.52E-03 3.87E-01 NEP NEP NEP
Cyanide-mean 2.53E+00 1.05E-03 5.38E-02 3.76E-04 9.59E-02 NEP NEP NEP
Iron-max 9.48E+00 9.39E-01 6.39E+H00 3.37E-01 1.14E+01 5.08E-01 4.10E-04 1.71E-05
[ron-mean 3.01E+00 2.98E-01 2.03E+00 1.07E-01 3.62E+00 4.53E-01 3.66E-04 1.53E-05
Lead-max 1.72E-01 1.28E+00 1.36E+00 4.58E-01 2.43E+00 NEP NEP NEP
Lead-mean 1.09E-01 8.14E-01 8.69E-01 2.92E-01 1.55E+00 NEP NEP NEP
Magnesium-max 5.74E-01 8.90E+00 7.43E+00 3.21E+00 1.32E+01 2.45E-02 1.21E-01 6.33E-02
Magnesium-mean 3.29E-01 5.10E+00 4.26E+00 1.84E+00 7.56E+00 1.42E-02 7.03E-02 3.68E-02
Manganese-max 6.90E-+00 2.80E+00 1.30E-01 1.01E+00 2.31E-01 3.49E+00 1.84E-04 1.13E-03
Manganese-mean 2. T9E+00 1.14E+00 5.26E-02 4.08E-01 9.36E-02 2.07E+H00 1.09E-04 6.69E-04
INickel-max 1.34E+00 1.69E-01 4.47E-02 6.04E-02 7.97E-02 NEP NEP NEP
Nickel-mean 7.01E-01 8.84E-02 2.35E-02 3.17E-02 4.18E-02 NEP NEP NEP
Potassium-max 1.14EH00 1.85E+00 7.70E-01 2.96E-01 1.37E+00 1.22E-02 2.93E-03 1.79E-03
Potassium-mean 4.53E-01 7.37E-01 1.07E-01 1.18E-01 5.46E-01 9.37E-03 1.87E-03 1.37E-03
Sodium-max 1.82E-01 5.65E-01 6.38E-01 2.05E-01 1.09E+00 8.73E-03 1.32E-01 3.39E-02
Sodium-mean 1.00E-01 3.15E-01 3.57E-01 1.14E-01 6.04E-01 5.84E-03 8.84E-02 2.27E-02
Thallium-max cnba 9.42E+00 4.84E+02 3.38E+00 8.62E+02 NEP NEP NEP
h‘hal]ium—mean cnba 6.44E+00 3.31E+02 2.31E+00 5.90E+02 NEP NEP NEP
Vanadium-max 1.49E+H00 2.12E+02 2.01E+00 7.60E+01 3.57E+00 NEP NEP NEP
Vanadium-mean 8.00E-01 1.14E+02 1.07E+00 4.07E+01 1.91E+00 NEP NEP NEP
Zinc-max 3.25E+00 1.49E-01 8.45E-01 5.35E-02 1.50E+00 1.98E-01 1.41E-04 7.06E-06
Zinc-mean 1.33E+H00 6.10E-02 3.46E-01 2.19E-02 6.16E-01 1.21E-01 8.59E-05 4.31E-06




Table 10.4 Summary of Screening Assessment NOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

Volatile Organic Compounds
2-Butanone(MEK)-max cnba 7.95E-06 4.09E-04 2.85E-06 7.28E-04 NEP NEP NEP
2-Butanone(MEK)-mean cnba 6.55E-07 3.37E-05 2.35E-07 6.00E-05 NEP NEP NEP
|A cetone-max cnba 7.80E-03 [.00E-04 2.80E-03 1.78E-04 NEP NEP NEP
|Acetone-mean cnba 4.07E-04 5.22E-06 1.46E-04 9.30E-06 NEP NEP NEP
bon disulfide-max cnba 4.92E-06 2.58E-04 1.79E-06 4.38E-04 1.59E-03 6.06E-05 1.01E-05
arbon disulfide-mean cnba 1.04E-06 5.56E-05 3.81E-07 9.00E-05 6.70E-04 2.55E-05 4.24E-06
emivolatile Organic Compounds
2-Methylnapthalene-max cnba 3.39E-01 2.06E+00 1.22E-01 3.66E+00 NEP NEP NEP
2-Methylnapthalene-mean cnba 2.17E-02 1.32E-01 7.80E-03 2.35E-01 NEP NEP NEP
Benzo{a)anthracene-max 3.08E-01 4.71E-02 4.12E-01 1.69E-02 7.33E-01 NEP NEP NEP
Benzo(a)anthracene-mean 5.10E-02 7.80E-03 6.81E-02 2.80E-03 1.21E-01 NEP NEP NEP
Benzo(a)pyrene-max 1.49E-+00 9.54E-02 5.79E-01 34202  LO3E+00 NEP NEP NEP
||B=nzo(a)pyrenc—mcan 2.31E-01 1.49E-02 9.01E-02 5.33B-03 1.61E-01 NEP NEP NEP
Benzo(b)fluoranthene-max 1.75E+00 6.26E-01 9.71E-01 2.25E-01 1.73E+00 NEP NEP NEP
HBenzo(b)ﬂ uoranthene-mean 2.24E-01 8.02E-02 1.24E-01 2.88E-02 2.22E-01 NEP NEP NEP
Benzo(g,h,)perylene-max 3.11E-01 5.27E-02 3.20E-01 1.89E-02 5.70E-01 NEP NEP NEP
Benzo(g,h,i)perylene-mean 5.76E-02 9.77E-03 5.92E-02 3.50E-03 1.06E-01 NEP NEP NEP
benzo(k)fluoranthene-max 2.73EH01 3.45E-01 1.22E+00 1.24E-01 2.16E+00 NEP NEP NEP
Benzo(k)fluoranthene-mean 3.54E-01 4.47E-02 1.57E-01 1.60E-02 2.80E-01 NEP NEP NEP
Bis(2-ethylhexyl)phthalate-max 3.68E+00 2.40E-02  2.06E-01 6.31E-03 365E-01  8.65E-05  2.83E-03  6.90E-05
Bis(2-ethylhexyl)phthalate-mean 4.81E-01 3.15E-03 2.70E-02 8.29E-04 4.78E-02 3.11E-05 1.32E-02 6.20E-04
Butylbenzylphthalate-max cnba 1.43E-03 7.36E-01 5.14E-04 1.31E+00 NEP NEP NEP
Butylbenzylphthalate-mean cnba 2.87E-04 1.48E-01 1.03E-04 2.63E-01 NEP NEP NEP
Carbazole-max 4.81E-01 9.31E-03 5.65E-02 3.34E-03 1.01E-01 NEP NEP NEP
Earbazole-mean 1.83E-01 3.54E-03 2.14E-02 1.27E-03 3.82E-02 NEP NEP NEP
Chrysene-max 4.02E-01 1.30E-01 6.26E-01 4.67E-02 1.11E+00 NEP NEP NEP
Chrysene-mean 6.43E-02 2.08E-02 1.00E-01 7.48E-03 1.78E-01 NEP NEP NEP
Di-n-butylphthalate-max cnba 6.20E-05 1.59E-01 2.22E-05 2.84E-01 NEP NEP NEP
Di-n-butylphthalate-mean cnba 7.74E-06 1.99E-02 2.78E-06 3.54E-02 NEP NEP NEP
Dibenzofuran-max cnba 1.13E+03 9.31E+03 4.06E+02 1.66E+04 NEP NEP NEP
Dibenzofuran-mean cnba 2.46E+H02 2.02E+03 8.83E+01 3.60E+03 NEP NEP NEP
Fluoranthene-max 2.09E+00 1.53E-03 1.16E+00 5.50E-04 2.07E+00 1.54E+00 8.71E-03 3.27E-06
Fluoranthene-mean 2.82E-01 2.08E-04 1.58E-01 7T45E-05 2.80E-01 5.11E-01 2.88E-03 1.08E-06




Table 10.4 Summary of Screening Assessment NOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

Fluorene-max 4.23E-03 4.66 3.53E-01 2.09E-02 6.29E-01 NEP
Fluorene-mean 4.17E-04 4.59E-05 348E-02 2.06E-03 6.19E-02 NEP NEP NEP
Indeno(1,2,3-cd)pyrene-max 3.63E-01 3.55E-03 123E-01 1.27E-03 5.75E-01 NEP NEP NEP
|Indeno(1 ,2,3-cd)pyrene-mean 6.31E-02 6.18E-04 5.62E-02 2.21E-04 1.00E-01 NEP NEP NEP
aphthalene-max cnba 1.55E-01 937E-01 5.54E-02 1.6TE+00 NEP NEP NEP
ﬁ:aphﬂ‘mlenc-mean cnba 1.05E-02 6.40E-02 3.78E-03 1.14E-01 NEP NEP NEP
Phenanthrene-max 4 64E-01 1.20E-01 1.61E-03 4.30E-02 2.86E-03  2.77E+01  4.83E-05  8.77E-04
uPhenantl'lrcne-mcan 6.71E-02 1.74E-02 2.35E-04 6.25E-03 414E-04  8.02E+00  1.40E-05  2.54E-04
Pyrene-max 2.84E+00 2.09E-03 9.51E-01 7.50E-04 1.69E+00  2.66E+01  1.17E-02  7.30E-06
Pyrene-mean 4.33E-01 3.19E-04 1.45E-01 1.14E-04 2.57E-01  8.40E+00  3.69E-03  2.30E-06
Pesticides
4,4-DDD-max 4.56E+01 7.05E-02 631E-03 2.53E-02 1.12E-02 NEP NEP NEP
4,4-DDD-mean 6.15E+00 9.51E-03 8 52E-04 3.41E-03 1.52E-03 NEP NEP NEP
4.4-DDE-max 9,35E+01 5.19E-02 1.07E-02 1.86E-02 2.65E-02 NEP NEP NEP
4,4-DDE-mean 1.94E+01 1.08E-02 2.21E-03 3.86E-03 5.49E-03 NEP NEP NEP
4.4-DDT-max 3.33E+01 497E-02 3.52E-02 1.78E-02 1.30E+01 NEP NEP NEP
4,4-DDT-mean 6.31E+00 9 40E-03 6.65E-03 3.37E-03 2.46E+00 NEP NEP NEP
Aldrin-max 5.03E+00 1.61E-02 3.75E-02 5.79E-03 3.84E-02 NEP "NEP NEP
Aldrin-mean 5.96E-01 1.91E-03 4.45E-03 6.87E-04 4,55E-03 NEP NEP NEP
Dieldrin-max 1.43E+02 1.52E+00 4.26E-01 1.77E+00 1.1TE+00  9.35E-01 5.62E-05  1.20E-04
HDieidrin-rnean 1.60E+01 1.69E-01 4,75E-02 1.97E-01 1.31E-01 4.21E-01 2.53E-05  5.40E-05
dosulfan II-max 1.06E+01 3.24E-03 2.50E-05 1.16E-03 4.45E-05 NEP NEP NEP
E:dosulfan II-mean 5.91E+00 1.81E-03 1.39E-05 6.48E-04 2.48E-05 NEP NEP NEP
Endrin ketone-max 6.21E-01 8.67E-03 1.37E-03 3.11E-03 7.30E-02 NEP NEP NEP
uEndrin ketone-mean 1.51E-01 4.90E-03 7.72E-04 1.76E-03 4.12E-02 NEP NEP NEP
Heptachlor-max 7.64E-03 5.30E-04 1.83B-04 1.26E-03 4.16E-03 NEP NEP NEP
Heptachlor-mean 2.28E-03 1.61E-04 5.47E-05 3.75E-04 1.24E-03 NEP NEP NEP
Heptachlor epoxide-max 4.40E+01 1.86E-03 6.33E-04 4.34E-03 1.44E-02 NEP NEP NEP
Heptachlor epoxide-mean 6.70E+00 2.84E-04 9.64E-05 6.61E-04 2.19E-03 NEP NEP NEP
[[Methoxychlor-max 3.99E-01 3.75C-04 2.75E-01 1.34E-04 4.90E-01 NEP NEP NEP
Methoxychlor-mean 3.56E-01 3.35E-04 2.46E-01 1.20E-04 438E-01 NEP NEP NEP
alpha-Chlordane-max 1.14E+01 1.07E-03 1.18E-03 3.83E-04 2.10E-03 NEP NEP NEP
alpha-Chlordane-mean 1.47E+00 1.38E-04 1.52E-04 4.93E-05 2.71E-04 NEP NEP NEP
cta-BHC-max 4.99E+00 5.28E-05 1.88E-04 1.89E-05 3.35E-04 NEP NEP NEP
eta-BHC-mean 3.16E+00 3.34E-05 1.19E-04 1.20E-05 2.12E-04 NEP NEP NEP




Table 10.4 Summary of Screening Assessment NOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

delta-BHC-max 1.97E+02 5.07E-03 7.41E-03 2.08E-01 1.32E-02
delta-BHC-mean 1.31E+0 3.38E-04 4.94E-04 1.39E-02 8.79E-04 NEP NEP NEP
[gamma-BHC(Lindane)-max 4.35E-02 7.74E-04 6.64E-03 2.78E-04 2.83E-03 NEP NEP NEP
gamma-BHC(Lindane)-mean 2.82E-03 5.01E-05 4.30E-04 1.80E-05 1.83E-04 NEP NEP NEP
amma-Chlordane-max 6.93E-03 6.29E-04 6.95E-04 2.26E-04 1.24E-03 NEP NEP NEP
amma-Chlordane-mean 9.27E-04 8.41E-05 9.29E-05 3.02E-05 1.65E-04 NEP NEP NEP
Herbicides
2.4,5-T-max cnba 2.25E-03 3.72E-02 8.06E-04 6.63E-02 NEP NEP NEP
2.4,5-T-mean cnba 2.77E-04 4.58E-03 9.92E-05 8.16E-03 ‘NEP NEP NEP
2,4-DB-max 1.36E+00 8.22E-02 4.22E+00 2.95E-02 7.52E+00 NEP NEP NEP
2,4-DB-mean 5.12E-01 3.09E-02 1.59E+H00 1.11E-02 2.83E+00 NEP NEP NEP
Dinoseb-max cnba 5.94E-02 1.66E-03 2.13E-02 2.96E-03 NEP NEP NEP
Dinoseb-mean cnba 2.28E-02 6.36E-04 8.16E-03 1.13E-03 NEP NEP NEP
Hydrocarbons
Diesel-max cnba cnba cnba cnba cnba NEP NEP NEP
Diesel-mean cnba cnba cnba cnba cnba NEP NEP NEP

max - COPEC evaluated using maximum media concentrations

mean - COPEC evaluated using mean media concentrations

Bold values indicate that the NOAEL-Based hazard quotient is greater than or equal to 1.
NEP = No exposure pathway.

cnba = Could not be assessed due to lack of toxicological data.



Table 10.5 Summary of Screening Assessment LOAEL-Based Hazard Quotients—ERP Site WP-14

Inorga Analytes

|Aluminum-max 1.10E+00 4.97E+02 4.48E+00 2.22EH01 7.97E+00 NEP NEP NEP
Aluminum-mean 6.63F-01 2.99EH02 2.70E+00 1.34E+H01 4.81E-+00 NEP NEP NEP
Antimony-max 4.61E+00 5.25E-01 2.70E-+01 7.84E-04 4.80E+01 NEP NEP NEP
ntimony-mean 2.23E+H00 2.54E-01 1.30EH1 3.79E-04 2.32E+01 NEP NEP NEP
eryllium-max 1.36E+00 9.17E-02 5.18E+H00 3.29E-02 9.23E+00 NEP NEP NEP
Beryllium-mean 7.41E-01 5.00E-02 2.82E+00 1.79E-02 5.03E+00 NEP NEP NEP
alcium-max 2.18E-01 4.10E+00 5.46E-01 9.47E-01 9.72E-01 1.16E-01 4.69E-03 8.93E-03
talcium-mean 2.72E-02 5.14E-01 6.87E-02 1.19E-01 1.21E-01 8.00E-02 3.23E-03 6.16E-03
“hromium-max 1.21E+00 6.60E-01 LI11EH0 2.37E-01 1.98E+00 NEP NEP NEP
Hmmium—mean 6.54E-01 3.56E-01 6.01E-01 1.28E-01 1.07E+00 NEP NEP NEP
Cyanide-max 2.05E+00 4.23E-04 2.17E-02 1.52E-04 3.87E-02 NEP NEP NEP
I[Cyanide-mcan ) 5.06E-01 1.05E-04 5.38E-03 3.76E-05 9.59E-03 NEP NEP NEP
Iron-max 3.20E+00 9.39E-02 6.39E-01 3.37E-02 1.14E+00 5.08E-02 4.10E-05 1.71E-06
Iron-mean 1.02E+00 2.98E-02 2.03E-01 1.07E-02 3.62E-01 4.53E-02 3.66E-05 1.53E-06
Lead-max 2.23E-02 1.28E-01 1.36E-01 4.58E-02 2.43E-0] NEP NEP NEP
Lead-mean 1.42E-02 8.14E-02 8.69E-02 2.92E-02 1.55E-01 NEP NEP NEP
Magnesium-max 5.93E-02 8.90E-01 7.43E-01 3.21E-01 1.32E+00 2.40E-03 1.21E-02  6.33E-03
Lagnesium—mcan 3.40E-02 5.10E-01 4.26E-01 1.84E-01 7.56E-01 1.39E-03 7.03E-03 3.68E-03
Manganese-max 1.99E-+00 2 80E-01 1.30E-02 1.01E-0] 2.31E-02 1.43E+00 1.84E-05 1.13E-04

anganese-mean 8.07E-01 1.14E-01 5.26E-03 4.08E-02 9.36E-03 8.45E-01 1.09E-05 6.69E-05
ickel-max 1.47E-01 1.69E-02 4.47E-03 6.04E-03 7.97E-03 NEP NEP NEP

ickel-mean 7.71E-02 8.84E-03 2.35E-03 3.17E-03 4.18E-03 NEP NEP NEP
Potassium-max 1.48E-01 1.85E-01 7.70E-02 2.96E-02 1.37E-01 1.16E-03 2.93E-04 1.79E-04
{Potassium-mean 5.89E-02 7.37E-02 3.07E-02 1.18E-02 5.46E-02 8.90E-04 2.25E-04 1.37E-04
ISodium-max 2.1BE-02 5.65E-02 6.38E-02 2.05E-02 1.09E-01 7.86E-04 1.32E-02 3.39E-03
Sodium-mean 1.21E-02 3.15E-02 3.57E-02 1.14E-02 6.04E-02 5.26E-04 8.84E-03 2.27E-03
Thallium-max cnba 9.42E-01 4.84E+01 3.38E-01 8.62E+01 NEP NEP NEP
Ll'ha.llium-rm:an cnba 6.44E-01 3.31EH+01 2.31E-01 5.90E+01 NEP NEP NEP
Vanadium-max 1.62E-01 2.12E+01 2.01E-01 7.60E+0D 3.57E-01 NEP NEP NEP
Vanadium-mean 8.67E-02 1.14E+01 1.07E-01 4.07E+00 1.91E-01 NEP NEP NEP
Zinc-max 3.25E-01 1.49E-02 8.45E-02 5.35E-03 1.50E-01 1.79E-02 1.41E-05 7.06E-07
Zinc-mean 1.33E-01 6.10E-03 3.46E-02 2.19E-03 6.16E-02 1.09E-02 8.59E-06 4.31E-07




Table 10.5 Summary of Screening Assessment LOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

Volatile Organic Compounds
2-Butanone(MEK)-max cnba 7.95E-07 4.09E-05 2.85E-07 7.28E-05 NEP NEP NEP
2-Butanone(MEK)-mean coba 6.55E-08 3.37E-06 2.35E-08 6.00E-06 NEP NEP NEP
|Acetone-max cnba 7.80E-04 1.00E-05 2.80E-04 1.78E-05 NEP NEP NEP
cetone-mean cnba 4.07E-05 5.22E-07 1.46E-05 9.30E-07 NEP NEP NEP
Carbon disulfide-max cnba 4.92E-07 2.58E-05 1.79E-07 4.38E-05 1.59E-04 6.06E-06 1.01E-06
Carbon disulfide-mean cnba 1.04E-07 5.56E-06 3.81E-08 9.00E-06 6.70E-05 2.55E-06 4.24E-07
[Semivolatile Organic Compounds
2-Methylnapthalene-max cnba 3.39E-02 2.06E-01 1.22E-02 3.66E-01 NEP NEP NEP
2-Methylnapthalene-mcan cnba 2.17E-03 1.32E-02 7.80E-04 2.35E-02 NEP NEP NEP
Emzo(a)aummene-max T.23E-01 T71E-03 Z12E-02 1.69E-03 7.336-02 NEP NEP NEP
enzo(a)anthracene-mean 2.04E-02 7.80E-04 6.81E-03 2.80E-04 1.21E-02 NEP NEP NEP
Benzo(a)pyrene-max 1.49E-01 9.54E-03 5.79E-02 3.42E-03 1.03E-01 NEP NEP NEP
Benzo(a)pyrene-mean 2.31E-02 1.49E-03 9.01E-03 5.33E-04 1.61E-02 NEP NEP NEP
Benzo(b)fluoranthene-max 3.97E-01 6.26E-02 9.71E-02 2.25E-02 1.73E-01 NEP NEP NEP
"Bmo(b)ﬂuoranthcnc—mean 5.09E-02 8.02E-03 1.24E-02 2.88E-03 2.22E-02 NEP NEP NEP
enzo(g,h,i)perylene-max 6.05E-02 5.27E-03 3.20E-02 1.89E-03 5.70E-02 NEP NEP NEP
ngnzn(&h,i)perylcnc-mcan 1.12E-02 9.77E-04 5.92E-03 3.50E-04 1.06E-02 NEP NEP NEP
)fluoranthene-max 4.37E-01 3.45E-02 1.22E-01 1.24E-02 2.16E-01 NEP NEP NEP
enzo(k)fluoranthene-mean 5.66E-02 4 47E-03 1.57E-02 1.60E-03 2.80E-02 NEP NEP NEP
is(2-ethylhexyl)phthalate-m 3.19E-01 2.40E-03 2.06E-02 6.31E-04 3.65E-02 8.65E-06 2.83E-04 6.90E-06
Hgis{Z-ethy]hexyl)pthalate-m 4.17E-02 3.15E-04 2.70E-03 8.29E-05 4.78E-03 3.11E-06 1.32E-03 6.20E-05
untylbcrlzyl phthalate-max cnba 1.43E-04 7.36E-02 5.14E-05 1.31E-01 NEP NEP NEP
Butylbenzylphthalate-mean cnba 2.87E-05 1.48E-02 1.03E-05 2.63E-02 NEP NEP NEP
Carbazole-max 4.81E-02 9.31E-04 5.65E-03 3.34E-04 1.01E-02 NEP NEP NEP
Carbazole-mean 1.83E-02 3.54E-04 2.14E-03 1.27E-04 3.82E-03 NEP NEP NEP
Chrysene-max 1.73E-01 1.30E-02 6.26E-02 4.67E-03 1.11E-01 NEP NEP NEP
Chrysene-mean 2.77E-02 2.08E-03 1.00E-02 7.48E-04 1.78E-02 NEP NEP NEP
Di-n-butylphthalate-max cnba 6.20E-06 1.59E-02 222E-06 2.84E-02 NEP NEP NEP
I]Ji-n-butylphrhalate-mean cuba 7.74E-07 1.99E-03 278E-07  3.54E-03 NEP NEP NEP
[Dibenzofuran-max cnba 1.13E+H02 9.31E+02 4.06E+01 1.66E-+03 NEP NEP NEP
Dibenzofuran-mean cnba 2.46E+01 2.02E+H)2 8.83E+H00 3.60E+H)2 NEP NEP NEP




Table 10.5 Summary of Screening Assessment LOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

[Fluoranthene-max 1.99E-01 1.53E-04 1.16E-01 5.50E-03 2.07E-01 3.71E-04 3.27E-07
Fluoranthene-mean 2.69E-02 2.08E-05 1.58E-02 7.45E-06 2.80E-02 5.11E-02 2.88F-04 1.08E-07
Fluorene-max 4.23E-04 4.66E-05 3.53E-02 2.09E-03 6.29E-02 NEP NEP NEP
Fluorene-mean 4,17E-05 4.59E-06 3.48E-03 2.06E-04 6.19E-03 NEP NEP NEP
[{ndeno(1,2,3-cd)pyrene-max 1.05E-01 3.55E-04 3.23E-02 1.27E-04 5.75E-02 NEP NEP NEP
[[tndeno( 1,2,3-cd)pyrene-mean 1.84E-02 6.18E-05 5.62E-03 2.21E-05 1.00E-02 NEP NEP NEP
aphthalene-max cnba 1.55E-02 9.37E-02 5.54E-03 1.67E-01 NEP NEP NEP
maphtha[ene-mcan cnba 1.05E-03 6.40E-03 3,78E-04 1.14E-02 NEP NEP NEP
henanthrene-max 1.86E-01 1.20E-02 1.61E-04 4.30E-03 2.86E-04 2.77E+00 4.83E-06 8.77E-05
l::enanwrene-mean 2.69E-02 1.74E-03 2.35E-05 6.25E-04 4.14E-05 8.02E-01 1.40E-06 2.54E-05
Pyrene-max 1.48E-01 2.09E-04 9.51E-02 7.50E-05 1.69E-01 2.66E+00 1.17E-03 7.30E-07
"&.mnc-mm 2.26E-02 3.19E-05 1.45E-02 1.14E-05 2.57E-02 8.40E-01 3.69E-04 2.30E-07
Pesticides
4 4'-DDD-max 2.62E-01 7.05E-03 6.31E-04 2.53E-03 1.12E-03 NEP NEP NEP
4.4'-DDD-mean 1.53E-02 9.51E-04 8.52E-05 3.41E-04 1.52E-04 NEP NEP NEP
H,4'-DDE-max 4.67E-01 5.19E-03 1.07E-03 1.86E-03 2.65E-03 NEP NEP NEP
4.4 - DDE-mean 9.70E-02 1.08E-03 2.21E-04 3.86E-04 5.49E-04 NEP NEP NEP
4-DDT-max 9.42E-02 4.97E-03 3.52E-03 1.78E-03 1.30E+00 NEP NEP NEP
4.4'-DDT-mean 1.78E-02 9.40E-04 6.65E-04 3.37E-04 2. 46E-01 NEP NEP NEP
Aldrin-max 7.04E-01 1.61E-03 3.75E-03 5.79E-04 3.84E-03 NEP NEP NEP
(Aldrin-mean 8.35E-02 1.91E-04 4.45E-04 6.87E-05 4 55E-D4 NEP NEP NEP
ieldrin-max 1.95E+00 1.52E-01 4.26E-02 1.77E-01 1.17E-01 4.21E-01 5.62E-06 1.20E-05
Eic]dﬁn-mem 2.18E-01 1.69E-02 4.75E-03 1.97E-02 1.31E-02 1.89E-01 2.53E-06 5.40E-06
Endosulfan II-max 7.57E-01 3.24E-04 2.50E-06 1.16E-04 4.45E-06 NEP NEP NEP
Endosulfan II-mean 4.22E-01 1.81E-04 1.39E-06 6.48E-05 2.48E-06 NEP NEP NEP
ndrin ketone-max 5.80E-02 8.67E-04 1.37E-04 3.11E-04 7.30E-03 NEP NEP NEP
ndrin ketone-mean 3.28E-02 4.90E-04 7.72E-05 1.76E-04 4.12E-03 NEP NEP NEP
eptachlor-max 7.64E-04 5.39E-05 1.83E-05 1.26E-04 4.16E-04 NEP NEP NEP
| eptachlor-mean 2.28E-04 1.61E-05 5.47E-06 3.75E-05 1.24E-04 NEP NEP NEP
eptachlor epoxide-max 4.40E+00 1.86E-04 6.33E-05 4.34E-04 1.44E-03 NEP NEP NEP
|Hcptachlnr cpoxide-mean 6.70E-01 2.84E-05 9.64E-06 6.61E-05 2.19E-04 NEP NEP NEP
ethoxychlor-max 4.09E-02 3.75E-05 2.75E-02 1.34E-05 4.90E-02 NEP NEP NEP
I::clhoxyclﬂor-mean 3.65E-02 3.35E-05 2.46E-02 1.20E-05 4,38E-02 NEP NEP NEP




Table 10.5 Summary of Screening Assessment LOAEL-Based Hazard Quotients—ERP Site WP-14 (continued)

alpha-Chlordane-max 8.23E-03 1.07E-04 1.18E-04 3.83E-05 2.10E-04

alpha-Chlordane-mean 1.06E-03 1.38E-05 1.52E-05 4.93E-06 2.71E-05
“BHC-max 4.83E-01 528E-06 1.88E-05 1.89E-06 335E-05 NEP NEP NEP
ta-BHC-mean 3.05E-01 3.34E-06 1.19E-05 1.20E-06 2.12E-05 NEP NEP NEP

Ezlta-BHC-max 1.90E+01 5.07E-04 7.41E-04 2.08E-02 1.32E-03 NEP NEP NEP
=

1ta-BHC-mean 1.27E+00 3.38E-05 4.94E-05 1.39E-03 8.79E-05 NEP NEP NEP
amma-BHC(Lindane)-max 6.14E-03 7.74E-05 6.64E-04 2.78E-05 2.83E-04 NEP NEP NEP
amma-BHC(Lindane)-mean 3.97E-04 5.01E-06 4.30E-05 1.80E-06 1.83E-05 NEP NEP NEP
amma-Chlordane-max 4.85E-06 6.29E-05 6.95E-05 2.26E-05 1.24E-04 NEP NEP NEP
arnma-Chlordane-mean 6.49E-07 8.41E-06 9.29E-06 3.02E-06 1.65E-05 NEP NEP NEP
erbicides
2,4,5-T-max cnba 2.25E-04 3,72E-03 8.06E-05 6.63E-03 NEP NEP NEP
2.4,5-T-mean cnba 2.77E-05 4.58E-04 9.92E-06 8.16E-04 NEP NEP NEP
2,4-DB-max 1.46E-01 8.22E-03 4.22E-01 2.95E-03 7.52E-01 NEP NEP NEP
2,4-DB-mean 5.49E-02 3.09E-03 1.59E-01 1.11E-03 2.83E-01 NEP NEP NEP
IDinoseb-max cnba 5.94E-03 1.66E-04 2.13E-03 2.96E-04 NEP NEP NEP
[Dinoseb-mean cnba 2.28E-03 6.36E-05 8.16E-04 1.13E-04 NEP NEP NEP
[Hydrocarbons
iesel-max cnba cnba cnba cnba cnba NEP NEP NEP
Igicscl-mean cnba cnba cnba cnba cnba NEP NEP NEP

max - COPEC evaluated using maximum media concentrations

mean - COPEC evaluated using mean media concentrations

Bold values indicate that the LOAEL-Based hazard quotient is greater than or equal to 1.
NEP = No exposure pathway.

cnba = Could not be assessed due to lack of toxicological data.



Table 10.6  Constituents of Potential Ecological Concern Eliminated from
Further Evaluation—ERP Site WP-14

Cyanide Acetone Benzo(a)anthracene 4,4’-DDE

Lead Carbon disulfide Benzo(a)pyrene Dinoseb 4,4-DDT

Magnesium Benzo(b)fluoranthene Aldrin

Manganese Benzo(g,h,i)perylene Dieldrin

Nickel Benzo(k)fluoranthene Endosulfan IT

Potassium bis(2-Ethylhexyl)phthalate Endrin ketone

Sodium Butylbenzylphthalate Heptachlor

Zinc Carbazole Heptachlor epoxide
Chrysene Methoxychlor
Di-n-butylphthalate alpha-Chlordane
Dibenzofuran beta-BHC
Fluoranthene delta-BHC
Fluorene gamma-BHC (Lindane)
Indeno(1,2,3-cd)pyrene gamma-Chlordane
Naphthalene .
Phenanthrene
Pyrene

Note: Delta-BHC, diesel, and dibenzofuran were removed because they were detected only in subsurface soil and not
surface soil.



Table 10.7 Constituents of Concern—ERP Site WP-14

Aluminum 16300 10400
Antimony 1.43 0.446
Beryllium 0.867 0.528
{Chromium (total) 34.0 20.0

(Tron 33400 17800
Thallium 0.152 0.0974
Vanadium 58.3 383

Note: Surface water and sediment data are not available for WP-14.



Table 10.8

Summary of Baseline Assessment NOAEL-Based Hazard

Quotients—ERP Site WP-14

Inorganic Analytes

Aluminum-max 1.92E+00 9.46E+02 6.81E+00 3.91E-01 1.46E-02
Aluminum-mean 1.22E+00 6.04E+02 4.34E+00 2.49E-01 9.34E-03
Antimony-max 4.77E+00 3.24E+01 1.02E+03 4.33E-04 3.00E+00
Antimony-mean 1.49E+00 1.01E+01 3.17E+02 1.35E-04 9.35E-01
[[Beryllium-max 1.64E+00 3.03E+00 1.05E+02 9.70E-03 3.07E-01
[Beryllium-mean 9.96E-01 1.84E+00 6.37E+01 S.91E-03 1.87E-01
IChromium-max 4.36E+00 2.79E+00 3.22E+00 9.07E-03 8.32E-03
[[Chromium-mean 2.56E+00 1.64E+00 1.89E+00 5.34E-03 4.89E-03
[ltron-max 4.12E+00 2.12E-01 1.00E-+H00 6.90E-04 2.54E-03
Iron-mean 2.20E+00 1.13E-01 5.34E-01 3.68E-04 1.35E-03
Thallium-max cnba 9.42E+00 3.15E+02 4.46E-03 1.11E-01
Thallium-mean cnba 6.04E+00 2.02E+02 2.85E-03 7.11E-02
Vanadium-max 8.97E-01 4.98E+01 3.42E-01 1.63E-01 8.25E-04
Vanadium-mean 5.89E-01 3.27E+01 2.24E-01 1.07E-01 5.42E-04

max - COC evaluated using maximum media concentrations

mean - COC evaluated using mean media concentrations

Bold values indicate that the NOAEL-Based hazard quotient is greater than or equal to 1.
cnba = Could not be assessed due to lack of toxicological data.




Table 10.9 Summary of Baseline Assessment LOAEL-Based Hazard
Quotients—ERP Site WP-14

Inorganic Analytes
 [[Aluminum-max 8.58E-01 9.46E+01 6.81E-01 3.91E-02 1.46E-03
Aluminum-mean 5.47E-01 6.04E+01 4.34E-01 2.49E-02 9.34E-04
Antimony-max 4.61E+00 3.24E+00 1.02E-+02 4.33E-05 3.00E-01
Antimony-mean 1.44E+H00 1.01E+00 3.17E+01 1.35E-05 9.35E-02
[Beryllium-max 8.94E-01 3.03E-01 1.05E+01 9.70E-04 3.07E-02
([Beryllium-mean 5.44E-01 1.84E-01 6.37E+00 5.91E-04 1.87E-02
fIChromium-max 8.72E-01 2.79E-01 3.22E-01 9.07E-04 8.32E-04
|{Chromium-mean 5.13E-01 1.64E-01 1.89E-01 5.34E-04 4.89E-04
[[iron-max 1.39E+00 2.12E-02 1.00E-01 6.90E-05 2.54E-04
[ron-mean 7.42E-01 1.13E-02 5.34E-02 3.68E-05 1.35E-04
Thallium-max cnba 9.42E-01 3.15E+01 4.46E-04 1.11E-02
Thallium-mean cnba 6.04E-01 2.02E+01 2.85E-04 7.11E-03
Vanadium-max 9.72E-02 4.98E+00 3.42E-02 1.63E-02 8.25E-05
Vanadium-mean 6.38E-02 3.27EH00 2.24E-02 1.07E-02 5.42E-05

max - COC evaluated using maximum media concentrations

mean - COC evaluated using mean media concentrations

Bold values indicate the LOAEL-Based hazard quotient is greater than or equal to 1.
cnba = Could not be assessed due to lack of toxicological data.



Table 10.10 Mean LOAEL Hazard Quotients >1 for Ecological Receptors
Operational Unit 32 (WP-14)
Langley Air Force Base, Virginia

Receptor Exposure Analyte Hazard | COC? Rationale
Name Medium Quotient*

Earth Worm Surface Soil | Antimony | 1.44E+00 No Concentrations consistent with
background conditions; HQ only slightly
greater than 1

Deer Mouse Surface Soil | Aluminum | 6.04E+01 No Concentrations consistent with
background conditions; bioavailability
assumption was overly conservative

Antimony | 1.01E+00 No Concentrations consistent with
background conditions; HQ only slightly
greater than 1

Vanadium | 3.27E+00 No Consistent with background conditions

American Robin | Surface Soil | Antimony | 3.17E+01 No Consistent with background conditions;
highly conservative analysis

Beryllium | 6.37E+00 No Consistent with background conditions;
highly conservative analysis

Thallium | 2.02E+01 No Consistent with background conditions;
highly conservative analysis

Notes:

'Hazard quotients presented are based on mean COC concentrations and LOAEL values, using Langley site-specific toxicological data
for earthworms

Note - toxicity testing performed as part of the overall Langley AFB toxicity study, not as part of the RI for WP-14
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