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Executive Summary

A baseline human health risk assessment (HHRA) was conducted for the Former Guif States

- Creosoting facility in Hattiesburg, Mississippi. The HHRA was performed in accordance with:

Mississippi Commission on Environmental Quality’s (MCEQ’s) Final Regulatzons Governing
Brownfieids Voluntary Clearup and Redevelopment in Mississippi (1999); US EPA’s Risk
Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A)

(1989); US EPA Region 4 guidance entitled Technical Services Supplemental Guidance w0

RAGS, Region 4 Bulletins (1995); and other relevant US EPA guidance documents.

Creosoting constituents of potential health concern include polycyclic aromatic hydrocarbons
(PAHSs), of which benzo(a)pyrene is the predominant contributor to potential risks. Much of the
former creosoting process area is currently covered with asphalt or large building structures.
Potential future exposure scenarios included a construction worker, a maintenance worker, an

infrequent Site visitor, and off-Site residents. Media of concern included soils, sediment, and

surface water.

Hazards posed by chemical constituents in soils, sediment, and surface water for health effects
other than an increased risk of cancer were well below a threshold of possible concern for each
receptor evaluated in this risk assessment. Cancer risks for all exposure scenarios were within or
below the US EPA’s acceptable target risk range of 1 x 10 to 1 x 10™ (i.e., one in one million to
one in ten thousand) with the exception of maintenance worker exposure to soils in EU4 and off-
site resident exposure to sediments in EU6. The added lifetime cancer risk conservatively
estimated for a maintenance worker was 4 x 10 for the entire Site, while that for the off-site
resident was 2 x 10™ for the entire Site. The potential risk for a construction worker was
estimated to be 5 x 107 for the entire Site. The estimated potential risk for an adolescent Site
visitor was 9 x 10~ for the entire Site. For the Site visitor, maintenance worker, and construction
worker scenarios, oral contact with carcmogemc PAHs in sediment and soils drove the cancer

risk level. For the off-Site resident scenario, oral contact with carcinogenic PAHs in sediment

drove the cancer risk level.

Risk levels are mainly attributable to residual concentrations of carcinogenic polycyclic aromatic
hydrocarbons (cPAH) in EUs 4, 5, and 6. Remedial actions currently planned for these areas,
including deed restrictions, will result in incomplete exposure pathways thereby resulting in

acceptable levels of risks to potential receptors. Proposed remediation activities to address -

1mpacted media in EUs 4, 5, and 6 include the following:

* Conduct in-situ biological treatment of impacted soils in the unpaved area between the
former Process Area and the Southern railroad tracks (EU4);

¢ Attempt to recover free product from targeted areas within the former Process Area to
address continuing sources (EUS); '

w:kerrmcge\hattiest\99030984\draft\Ohattiesburg.doc Environmental Standards, Inc.
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*» Remove impacted sediments from the northeast drainage dltCh and install a culvert to
provide for surface drainage (EU6);

o Establish deed restrictions limiting the use of property to non-residential (1 ¢., “restricted”™)
purposes (EU4 and EUS); and

¢ Include in the deed restrictions provisions for maintaining pavement to preclude contact
with impacted media left in place (EUS). '

Constituent concentrations in surface soils at two isolated locations within EU2 also resulted in
maintenance worker risk levels slightly greater than 1 x 10, Because these locations are within
a denselyr wooded area where no maintenance activities currently occur and remediation would
require significant clearing, no remediation activities are planned to address surface soils at these

locations. Deed restrictions limiting the use of properties within EU2 to non-residential purposes
will be established.

wikerrmege\hattiesb\9¥) 30984 \draft\Shattiesburg doc Environmental Standards, Inc.
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1.0 Introduction

Environmental Standards, Inc. (Environmental Standards) was retained by Kerr-McGee
Chemical Corporation (Kerr-McGee) to perform a human health risk assessment (HFIRA) to
evaluate hazards and risks potentially posed by residual levels of chemicals present at the Former
Gulf States Creosoting facility (Site). The Site, located near the intersection of US Highways 49
and 11 in Hattiesburg, Mississippi, was formerly a wood treating facility that operated between
the j«early 1900s and 1960. In the early 1960s, the Site was redevelc;ped for commercial and light
industrial uses (Michael Pisani & Assoc., 1997). The land on which the Site is located is a
portion of the Sixteenth Section land owned by the Hattiesburg Public School District and leased
to the current tenants under a 99-year lease, granted on July 7, 1947. At the time of this report,
the Site, with the exception of the grassy and wooded areas in the south and southwest,
respectively, was pﬁméﬁly used for automobile dealerships. There are no residential or

institutional (i.e., schools) uses of the Site (Michael Pisani & Assoc., 1997).

Operations at the Site consisted of a small-scale wood preserving process using creosote. The
creosoting process was primarily confined to a 2.5-acre area in the northeast corner of the Site;
this is known as the former Process Area and is currently occupied by Courtesy Ford. During the
redevelopment of the Site in the early 1960s, construction debﬁs {e.g., broken concrete, asphalt,
etc.) appears to have been relocated to the southwestern corner of the Site along Gordon’s Creek.

This area is known as the Fill Area and currently remains undeveloped.

This assessment has been conducted as a result of an agreement between Kerr-McGee, the
Mississippi Department of Environmental Quality (MDEQ), and the Mississippi Commission on
Environmental Quality (MCEQ) pursuant to the Uncontroliéd Site Voluntary Evaluation
Program. The MDEQ Office of Pollution Control, Uncontrolled Sites Section has been

providing oversight and review of investigations and reports relating to the former Gulf States
Creosoting facility.

w:\kerrmcge\hattiesb\99030984\draft\Ohattiesburg. doc Environmental Standards, Inc.
. 1-1 : '



@

This report will address the potential for on-Site exposures to human receptors and oﬂ’-Site

exposures to humans along the northeast drainage ditch.

The primary guidance used to develop this risk assessment was the MCEQ Final Regulations
Governing Brownfields Voluntary Cleanup and Redevelopment in Mfs.s*isst;upi (1999). US EPA
Region 4’s Technical Services Supplemental Guidance to RAGS: Region 4 Bulletins (1995) were

also referred to for guidance. Additional US EPA guidance documents cited herein include: |

»  Guidance for Remediation of Uncontrolled Hazardous Substance Szres in Ms.s*tsszppz
(MDEQ, 1990},

*  Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Marual/
Part A (RAGS/Part A) (US EPA, 1989);

s Human Health Evaluation Marual, Supplemental Gma'ance “Standard Defauit
Exposure Factors” (US EPA, 1991);

» Exposure Factors Handbook (US EPA, 1997),
»  Guidelines for Exposure Assessment (US EPA 1992),
» Dermal Exposure Assessment: Principles and Applications {(US EPA, 1992),

These documents are not listed in a hierarchical manner; other US EPA guidance documents and

peer-reviewed technical papers may have also been referenced in this risk assessment report.

w\kerrmcgethattiesth\99030984\draft\Shattiesburg. doc Environmental Standards, Inc.
1-2 ‘



2.0  Hazard Identification and Conceptual Site Model

As a result of the historical wood preservation process, residual levels of creosote-related
chemicals are present in soils in the former Process Area. Sediment and surface water in a
drainage ditch along the southeast border of the former Process Area also contain chemical
residuals. These Site-related chemiéals, mostly polycyclic aromatic hydrocarbons (PAHS) are

also present in the Fill Area. Residual levels of PAHs have been found in soil in the Fill Area

and in Gordon’s Creek surface water and sediment.

PAH residuals have also been detected in shallow groundwater underlying the Site. Current]y,l
there are no private water wells located on-Site that access this shallow groundwater for potable
purposes. The results of a door-to-door survey conducted by Michael Pisani and Associates on -
" October 3, 2000 indicated no private uses of shallow groundwater downgradient of the Site. Fof

these reasons, the groundwater exposure pathway, both on- and off-Site, was considered -

incomplete and not evaluated in this assessment.

A conceptual site model (CSM) was developed for the Site to aid in determining the potential
receptors and exposure units to be evaluated under current and future potential land use

(Figure 1). These receptors were identified as infrequent Site visitors, maintenance workers,
construction workers, and off-Site residents.

Under current land use assumptions, Site \}isitbrs may potentially contact residual chemicals in
Gordon’s Creek surface water and sedimeﬁt, and/or surface soils in the Fill Area and surrounding
woods, the grassy field southeast of the Fill Area, and/or the drainage ditch along side of the
former Process Area. Visitors may also potentially contact surface soil, surface water; and
sediment along the former Process Area drainage ditch. The remaining affected areas of the Site
are covered with either buildings or pavement precluding casual direct contact with surface soils.

As a conservative measure, however, visitor exposure to soils from these paved areas was also
assessed.

W kermoge\hatiesb\0903 0084 \drafiOhattiesburg doc ‘ Environmental Standards, Inc.
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Under both current and future land use assumptions, a maintenance worker may contact surface
soils in the Fill Area and surrounding \iroods, the grassy field southeast of the Fill Area, and/or
the former Process Area and surrounding affected areas, including the drainage ditch located to
the southeast of the former Process Area. Although most of the former Process Area and vicinity
are paved, maintenance activities may involve some shallow digging; therefore, direct contact
with shallow soils in this area was assessed. As a conservative measure, exposure to surface.

water and sediment in Gordon’s Creek was assessed. The remainder of the Site was relatively

unaffected by historical creosoting activities.

Although there are currently no major construction activities at the Site, these types of activities
may oc;cur at some time in the future. As with the maintenance worker scenario, construction
activities could potentially occur in the Fill Area and vicinity, the grassy field southeast of the
Fill Area, and the former Process Area and vicinity. Construction workers may be exposéd to
both surface and subsurface soils {(down to the water table). Construction worker exposure to
surface water and sediment in Gordon’s Creek was assessed as a conservative measure. “The

remainder of the Site was relatively unaffected by historical creosoting activities.

Areas of the Site affected by historical creosoting activities will be deed restricted prohibiting
future residential development. Off-Site areas along the northeast Drainage Ditch, currently a

residential neighborhood, were assessed for residential exposures to soil, sediment, and surface

water.

w\kerrmcge\hattiesb\99030984\draft\%hattiesburg.doc 7 Environmental Standards, Inc.
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3.0 Data Evaluation |

To characterize potential exposures to Site-related chemicals, the former Gulf States Creosoting
facility was divided into six exposure units (EUs). Each exposure unit outlines potentially
affected areas of the Site and adjacent on-Site locales that may be frequented by individuals
accessing the Site for recreational or occupational purposes. The use of EUs is encouraged by

the US EPA Region 4 (1995), which defines an EU as “an areal extent of a receptor’s

- movements during a single day....” Each of these exposure units is depicted on Figure 2 and is

discussed below.

A sixth EU was created for off-Site residential exposures to surface water and sediment along the

northeast Drainage Ditch. This EU is delineated on Figure 3.

3.1 Exposure Unit Delineation

The following EUs were delineated based upon the presence of residual chemicals and the
potential for receptors to contact those chemicals. - Areas of the Site most affected were included
in at least one of the five EUs while areas with relatively low or non-detectable concentrations of
residuals were not included in an EU. By limiting Site-wide exposures to the EUs most affected

by historical activities at the Site, worst-case scenarios were created.

3.1.1  Exposure Unit 1

EUI outlines the on-Site areas in, adjacent to, and downstream of the Fill Area along Gordon’s
Creek (Figure 2). EU1 includes exposures to surface water and sediment by an infrequent Site
visitor, fiture maintenance worker, and future construction worker. Although US EPA Region
IV guidance indicates that “In most cases it is- unnecessary to evaluate human exposures to
sediments covered by surface water,” (US EPA, 1995) dermal and oral surface water exposures
were conservatively assessed herein at the request of the MDEQ (2000). Sediment samples

included in EU 1 were SDO7 and SD08. Surface water samples included in were SW-07 and
SW-08. |

w:\kerrmcgethattiesb\99030984\draft\Shattiesburg.doc Environmental Standards, Inc.
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Soil samples from this area were considered part of EU2 and'exposures were assessed

accordingly.

3.1.2 Exposure Unit2 -

* EU2 delineates the upland areas of the Fill Area and adjacent woody and grassy areas (Figure 2).

Surface soils from zero to one foot and zero to six feet below ground surface [bgs] in this area

were evaluated for potential visitor and future hypothetical maintenance worker scenarios,
respectively. Surface and subsurface soils were also evaluated for a hypothetical future
construction worker scenario. Available data for subsurface soils for a construction scenario

were evaluated from the surface to the water table (approximately 10 feet bgs) as recommended

by the MDEQ (2000). Soil samples included in EU2 are presented in the table below:

Soils (0-1" bgs) | GEO-13/0-1 | 85-1 $52 553 S54
555 556 $57 S5-3 559
S5-10 SS-11 5512 §5-13

Soils (0-6' bgs) | GEO-03/2-3’ | GEO-03/5-6" | GEO-10/23 | GEO-10/5-6 | GEO-13/0-1"
GEO-13/23 | GEO-13/56° | GEO-44/56° | 85-1 552
53 S5 553 §5% 557
558 555 §5-10 §S-11 35-12
8513

Soils (0-10° bgs) | GEO-03/23° | GED03/56" | GEO-1072-3 | GEO-10/5-6 | GEO-13/0-1
GEO-13/2-3 | GEO-13/56° | GEO-43/7-3 | GEO44/5-6 | GEO45/78|
SB-03/893 |SB05/49 | SB-07/57 | S§-1 352
583 SS4 555 SS-6 SS7
58 SS9 516 |ss-u SS-12
SS-13

3.1.3_ Exposure Unit 3

In the southwest corner of the Site there exists a grassy field east of West Pine Street between
Henson Aute Sales and Eagan Cars and Trucks. This grassy area has been defined as EU3 for

wikerrmcge\hattiesh\99030984\draft\Ohattiesburg.doc
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purposes of this risk assessment (Figure 2). Similar to EU2, surface soil from zero to one foot
and zero to six feet bgs were evaluated in EU2 for visitor and hypothetical future maintenance
worker scenarios, respectively. Surface and subsurface soils in this EU were evalﬁated for a
hypothetical future construction worker scenario. Available data for subsurface soils for 2
construction scenario were evaluated from the surface to the water table(approximately 20 feet
bgs) as recommended by the MDEQ (2000). Socil samples included in EU3 are presented in the

table below:

Soils {0-1" bgs) §8-15 SS-16 §8-17

Soils (0-6' and | GEO-16/2-3° | GEO-16/5-6’ | GEO-17/2-3’ | GEO-17/5-6 | S8-15
0-20° bgs) '

5S8-16 58-17

3.1.4 Exposure Unit 4

EU 4 encompasses the grassy drainage ditch area along the fenceline behind Courtesy Ford in
the northeast corner of the Site and continues paralle] to the railroad tracks, and west through EU
- 3 and EU 2 (Figure 2). EU 4, along the southeast side of the former Process Area, has been
widened to include soil data from that area. Rece;itors associated with EU 4 included Site visitor
exposures via casual contact with surface soil, sediment, and surface water. Maintenance worker.
and construction worker scenarios were also evaluated for exposures to surface water and
sediment in EU 4 as well as soils in EU 4 near the former Process Area. Soils down to six feet
bgs were evaluated for maintenance workers while soils down to the water table
(approximately20 feet bgs) were evaluated for construction workers in this EU as requested by

the MDEQ (2000). Sediment, surface water, and soil samples included in EU4 are presented in
the following table:

wikerrmcge\hattiesb\99030984\draft\Ohattiesburg.doc Environmental Standards, Inc.
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SD-02 -

SD-12

Sediment SD-18 "SD-19 §D-20
SD-21 SD-22 SD-23
| Surface Water SW-02
Soils (0-1° bgs) | GEO-19/0-1" | GEO-20/0-1" GEQ-21/0-1" | GEO-46/0-1" | GEO-47/0-1"
| GEO-48/0-1 -
Seils (0-6° bgs) GEO-19/0-1° | GEO-1972-3° | GEO-19/5-6' | GEO-20/0-I' | GEO-20/2-3’
: GEO-20/5-6" | GEO-21/0-1’ GEO-21/2-3> | GEO-21/5-6° | GEO-46/0-1°
GEO-46/2-3° | GEO-46/5-6° | GE0O47/0-1" | GEO-47/2-3° | GEO-47/5-6’
GEO-48/0-1" GEO-48/2-3° GEO-48/5-6’
Soils (0-20° bgs) { GEO-19/0-1" | GEO-19/2-3’ GEO-19/5-6* | GEO-20/0-1" | GEO-20/2-3°
GEO-20/5-6° | GEO-20/9-10° | GEQ-21/0-1" | GEO-21/2-3" | GEO-21/5-6
| GEO-21/9-10° | GEO-46/0-1" | GEQ-46/2-3 GEQ-46/5-6° | GEQ-47/0-1"
GEO-47/2-%3 GEO-47/5-6 GEQ-47/7-% | GEO-43/0-1’ | GEO-43/2-3°
GEO-48/5-6’

315 Exposure Unit5

EUS5 outlines the former Process Area and the historical drip track and treated wood .stor'age

~ areas of the former Gulf States Creosoting facility (Figure 2). Surface soils from zerg to six feet

bgs were evaluated in EU5 for a hypothetical maintenance worker scenario. Available data for

soils down to the water table (approximately 20 feet bgs) were evaluated in EUS for a

hypothetical future construction worker scenario. Soil samples included in EUS are presented in

the table below:

wiikerrmcge\hattiesh\99030984 \draft\hattiesburg doc
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GEO-30/0-1°

Soils (0-1" bgs) | GEO-28/0-1" | GEO-39/0-1 GEO3L0-I" | GEO-32/0-1
GEO-33/0-T" | GEO-59/0-1" | GEO-60/0-1"

Soils (0.6 bgs) | GEO-23/0-1’ | GEO-23/2-3 | GEO-2855-6° - | GEO-29/0-1' | GEO-29123"
GEO-29/5-6 | GEO-30/0-1" | GEO-30723° | GEO-30/5-6 | GEO31/0-1
[GEG-31/2-3%. | GEO31/56 | GEO-32/0-1' | GEO-322-3 | GEO-325:6°
GEO-33/0-1' | GEO33/2-3° | GEO-33/5-6° | GEO-39/0- | GEO-59723"
GEO-39/5-6' | GEO-600-1° | GEO-6072-3" | GEO-60/56"

Soils (020 bgs) | GEO-28/0-1" | GEO-23/23 | GEO-245-6 | GEO-29/0- | GEO-2972°3"
[ GEO29/56 | GEO30/0-" | GEO-30723° | GEO-30/55-6' | GEO-31/0-T
GEO31/25 | GEO315-6' | GEO320-T | GEO32/23 | GEO-3255-5'
GEO-33/0-1' -| GEO332-3 | GEO-33556° | GEO-59/0-1' | GEO-392-3°
GE0-39/5-6' .| GEO-60/0-1' | GEO-60/2-3’ | GEO-60/5-6' | GEO-60/7-8’
SBOI/3-10 | SB-02/9-11 | SB-03/10.5-12.5 | SB-06/6-10 | SB-07/14-16

3.1.6  Exposure Unit 6

"EU6 outlines a stretch (approximately 2700 feet in length) of the northeast-drainage ditch that
leads from the Site mto the nelghbonng re&dentlal area. EU6 exposures include oral and dermal
exposures by off-Site residents to sediment and surface water along the northeast drainage ditch.
Soil exposures were not assessed in this area for lack of soil data. Also, it was anticipated that
sediment exposures in this area represent a more. conservative estimate of exposure in that
chemical concentrations in the exposed sediment along the dramage ditch are hke]y 1o be greater
than concentrations in the surrounding soils.

Sediment and surface water samples included in
EUG are presented in the table below:

Sediment SD-03 SD-04 SD-05 | §D-13
SD-14 SD-15 SD-1e | SD-17
Surface Water | SW-03 | SW-04
Environmental Standards, Inc.
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32 Statistical Evaluation

Environmental samples undergo laboratory analyses that are designed to quantitate the
concentrations of constituents in the various environmental media. As a result of the analytical
procedures, a constituent may be detected and its concentration measured, detected but nof able
to be quantitated, or not detected at all in a sample. The data set for the Site contains a number
of nondetections for some chemicals of potential concern (COPCs) in various samples.
Assuming that the COPC is present in these samples at the achieved detection limit is biased
because the chemical may be absent altogether. Assuming a concentration of zero is also flawed
because the chemical could be present at a level below laboratory capabilities to detect and
quantify the concentration. Consequently, in the event that an analyte identified at least once in a
given medium was not detected in 2 given sample, it was conservatively assumed for the risk
assessment purposes to be present at a concentration equivalent to one-half of the sample
quantitation limit (SQL). In addition, samples labeled with an “R” (rejected) qualifier were not
included in the data ahalysis because those data were deemed unreliable and, therefore, unusable.
Constituents that were not detected in any sample from a particular medium were eliminated from
further consideration in accordance with US EPA guidelines (1989).

Site analytical data used in this assessment were collected during the Phase I (1997) and Phase II
{1998) remedial investigations as well as the additional investigation conducted in 2000 at the
request of the MDEQ. These data were fully validated By qualified technical professic;nals using
standard data validation protocols, as required by the MCEQ (1999).

Previous investigations at the Site have been conducted since 1990. These investigations included
the following:

¢ 1990 soil gas and soil sampling by Roy F. Weston

¢ 1991 MDEQ Site inspections and Phase Il report ‘ .
® 1994 Phase II Site investigation by Environmental Protection Systems (EPS)
¢ 1994 Site investigation by Bonner Analytical Testing Company (BATCO)

o 1994 preliminary subsurface investigation by BATCO

w\kerrmcgethattiesb'99030984\drafi\9hattiesburg,. doc Environmental Standards, Inc.
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® 1995 three-dimension resistivity surveys by American Remediation Technology

® 1996 investigation by McLaren/Hart

® 1996 investigation by Kerr McGee Chemical Corporation

Data acquired from these historical (pre-1997) investigatory activities were not used in this |
assessment as they were not validated by qualified chemists and sampling locations for some of the
data could not be accurately established. These historical data were not considered valid and were,
therefore, not appropriate to use in this assessment of risks. Only validated data that were

considered to be representative of Site conditions with a reasonable level of confidence were used

for this assessment.

The validated laboratory data from 1997, 1998, and 2000 investigations were compiled ihtc; data
sets representing areas of potential exposure (EUs) for each potential receptor. Each data set was
analyzed statistically using SiteStat®, a commercially available software package, to-calculate the
minimum, maximum, arithmetic mean, logarithmic mean, standard error of the mean, and the 5%
upper confidence limit of the mean concentration (95% UCL) for each constituent based on
distributional analysis of the data (i.e., utilizing goodness-of-fit statistical tests to determine whether
the data are distributed normally or lognormally). The data qualifier associated with _thé minimum
and maximum detected concentrations as well as the location of the maximum detected
concentration for each EU were also determined. Results of the quantitative and statistical analyses
for each of the EUs discussed above are presented in Tables 1 through 18.

Standard sampling protocol requires the collection of duplicate field samples used to ensure the

quality of a laboratory analysis (i.e., to ensure that analytical results can be repl:cated) As such,
duplicate sample results were provided as part of the database for the Hattlesburg Site. In
accordance with US EPA guidance (1989), duplicate sample results were averaged (for any sample
containing duplicates) and the average concentration was used as a single concentration for that

sample in the calculation of summary statistics as discussed below.
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Soils down to one foot deep were assumed to be representative of surface soils at the Site for

infrequent visitor exposures. A depth of 0 to & feet was used to define surface soils for

maintenance worker exposures. These assumptions were recommended by the MDEQ (2000).
The groundwater table was-considered the extent of subsurface soils as recommended by MDEQ
(2000). This value (depth-to-groundwater) varies significantly across the Site and, as such, the

extent of subsurface soil was'EU-speciﬁc as follows:

EU2 ~ soils down to 10 feet
EU3 - soils down to 20 feet
EU4 - soils down to 20 feet
EUS - soils down to 20 feet

This risk assessment focuses mainly on environmental data collected from the former Process

and Fill Areas and any other portions of the Site that were affected by former creosoting
operations. Virtually unaffected areas (e.g., the developed area north of West Pine Street) as
delineated using historical data were not considered to contribute significantly to risk levels and,

therefore, were excluded from this risk assessment.

33 Determination of Exposure-Point Concentrations

Exposure-point concentrations were determined to be the 95% UCL or the maximum

concentration of a COPC in an EU, whichever was lower. This methodology is in accordance

with US EPA guidance (1989). If the distribution of the concentration data was determined to be
lognormal, then the lognormal 95% UCL was compared to the maximum concentration to
determine the exposure-point concentration. In the event that the distribution of a chemical in

aﬁy given medium could not be confidently labeled as normal or lognormal, it is termed either

“unknown” or “normal/lognormal.” In these cases, the lognormal 95% TJCL was compared to

maximum concentration when determining the exposure-point concentration. It should be noted,

however, that in cases where the distribution is “unknown,” the normal and lognormal 95%.

UCLs could not be reliably predicted. Assuming a lognormal distribution of the data increases
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the uncertainty associated with this step of the risk assessment process; however, hazard and risk

estimates are likely to be less uncertain than if the maximum concentrations were used.

Exposure-point concentrations are provided on the statistical summary tables, Tables 1 through
18.

34 COPC Selection

Soils (both surface and subsurface) were screened according to MCEQ (1999) guidance. The
first tier of the screening process compared maximum concentrations of a constituent in an EU
with the Restricted Tier 1 target remediation goal (TRG) for maintenance worker and
construction worker scenarios. Restricted TRGs were used because the Site is not currently used
for residential purposes and the current commerciallindustrial land-use is anticipated to remain
into the future as a result of the implementation of deed restrictions on the impacted areas of the
Site. If a maximum concentration of a constituent was less than the Restricted Tier 1 TRG, then '

that constituent was eliminated from further quantitative assessment.

Surface soil data (zero to one foot bgs) for the visitor scenario was screened using Unrestricted
Tier 1 TRGs at the request of MDEQ (2000). If a maximum concentration of a constituerit was
less than the Unrestricted Tier 1 TRG, then that constituent was eliminated from further
quantitative assessment.” Conversely, if the maximum concentration of a constituent exceeded

the Tier 1 TRG, that constituent was retained for quantitative analysis.

If the maximum concentration of a constituent in an EU exceeded the Tier 1 TRG, then the 95%
- UCL of the censtituenf was compared to the Tier 1 TRG (Restricted or Unrestricted, depending
.on the exposure scenarios as described above) as part of the Tier II scrﬁeniﬁg process. In the
event that the concentrations of a chemical were distributed lognormally, the lognormal $5%
UCL of that constituent was compared to the Tier 1 TRG. If the distribution of data of a
chemical could not be positively identified as either normal or lognormal, the lognormal 95%
UCL was used in the screening process. In these cases, either the maximum concentration or the

lognormal 95% UCL can be conservatively used. The US EPA, however, justifies the use of an
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average concentration as the exposure-point concentration by explaining that toxicity criteria for
both carcinogenic and non-carcinogenic effects are based on lifetime average exposures and that
the “average concentratidn is most representative of the concentration that would be contacted at
a site over time” (Supplemental Guidance to RAGS: Calculating the Concentration Term, 1992).
Other US EPA guidance states that “...in most situations, assuming long-term contact with the
maximum concentration is not reasonable” (Risk Assessment Guidance for Superfund, Part A,
1989). US EPA Region 4 also states that, generally, it is reasonable to assume that soil data are
distributed lognormally (1995). In keeping with these guidances, the lognormal 95% UCL was
considered in the screening process where the data distribution for a compound could not be

defined as specifically normal or lfognormal.

If the 95% UCL (or lognormal 95% UCL where appropriate) of a constituent was less than the
Tier 1 TRG, then that constituent was eliminated from further quantitative analysis. If the 95%
UCL (or lognormal 95% UCL where appropriate) of a constituent in soil exceeded the Tier 1

TRG, then that constituent was retained for quantitative analysis in the Site-specific risk
assessment (Tier III).

MCEQ guidance {1999) does not specify screening levels for constituents in sediment or surface
water; therefore, Regioh 4 was referred to for guidance (1995). Sediment is only found.on the
Site in drainage ditches that contain little to no water most of the time. US EPA Region 4
guidance states that sediments in an intermittent stréam (or ditch) should be considered as
surface soil for the portion of the year the stream is without water. Based on these factors and
comments provided by the MDEQ (2000), the maximum detected constituent concentrations in
sediment was compared to MCEQ unrestricted Tier 1 TRGs. The screening process then

followed the same procedure as mentioned above for other soils.

For surface water, the maximum detected concentration of a constituent in an EU was compared
to the US EPA Human Health Water Quality Standard (WQS) for consumption of water and
organisms in accordance with US EPA Region 4 guidance (1995). If the maximum
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concentration of a constituent in surface water was less than the WQS, then that constituent was
eliminated from quantitative analysis. If the maximum concentration of a constituent in surface

water exceeded the WQS, then that constituent was retained for quantitative analysis.

At the request of MDEQ (2000), if any single carcinogenic polycyclic aromatic hydrocarbon
(cPAH) was retained as a COPC in a medium, then all cPAHs were also retained as COPCs in
that medium. This guidance refers to the following chemicals: benzo(a)anthracene,
benzo(b)fluoroanthene, benzo(k)fluoranthene, benzo{a)pyrene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene.  To establish an exposure point
concentration for undetected cPAHs retained as COPCs in an EU, one-half the maximum

detection limit was used.

The results of the screening process are presented on the stalistical summary t.';xbles, Tables 1
through 18. The screening process eliminated detected constituents from the subsurface soil
dataset down to 20 feet bgs and surface soil dataset down to 6 feet bgs in EU3  For this reason,
construction worker and maintenance worker exposures to soils in EU3 were not evaluated

quantitatively in this assessment.
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4.0  Exposure Assessment

Currently, a majority of the Site is used for commercial and light industrial purposes and is
paved for roads and parking lots. Unpaved areas are limited to Gordon’s Creek (EU 1), the
wooded portion in and around the Fill Area (EUZ) and the grassy field outlined by EU 3, and the
drainage ditches and surrounding area delineated by EU 4 (Figure 2). Since the developed and
undeveloped areas of the Site vary considerably with respéct to both residual chemical
conﬁentrations and land use, the Site was divided into five EUs for the exposure assessment. A
sixth EU was created to assess off-Site residential exposures. Chemical data from each EU were
combined with EU-specific exposure parameter values and receptor scenarios to determine the

chemical intake for each receptor potentially accessing an EU for occupational, recreational, or

residential purposes.

4.1 Receptor Identification

The following exposures pathways (indicated with an “X} have been selected for this risk

assessment as reasonable and realistic scenarios under current and future land-use assumptions:

EU/Media: EU1 EUI | EU3 EU4 ~ EUS EU6
Receptor/Route: Sed | Surf. Water | Soil | Soil [ Soil | Sed | Suf Water | Soil | Sed | Surf Water
Visitor] i %
Dermal| X7 X X XTTRTX X b
P % I % X % % X ¥ x -..g ........................
Inhalation :
Maint, Worker . ;
.D.ern.‘ai 3 T ....b.é ........... ....X % % g % ¥ % A
Brl| XX T RTR TR % %
inhalation{
Const. Worker,
Dermal] X X % XOTRTVTX X X
[ Oral] "X X X XTXTTTYTYTTTR X
Inbalation X O § X
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EU/Meiia: EU1 EU2 | EU3 EU4 EUS EU6
‘|Receptor/Route: Sed i Surf. Water | Soil | Soil | Soil | Sed %Sulf. Water | Soil Sed.§ Surf. Water
OfF-Site Resident - 5
Dermai| e X X
Oral . X
Inhalation ‘ : ;

Surface water present on-Site is either ephemeral or very shallow and is conducive only to
wading-type activities. Ingestion of Site surface water was considered an insignificant exposure
pathway since on-Site drainage ditches “contain little or no water most of the time” (MDEQ,
2000). In addition, US EPA IV guidance indicates that “In most cases, it-is unnecessary to
evaluate human exposures to sediments covered by surface water” (1995). At the request of
MDEQ (2000), however, dermal and brai exposures to surface water were assessed. for visitors,
maintenance workers, and construction workers in EUs 1 and 4. Surface water exposures were

also assessed for residents _in dﬁ;-Site EU 6.

Each of the potential receptors is discussed below.

4.1.1 Infrequent Site Visitor
Since the Site is not currently fenced or guarded, the general public has access to most areas of
the Site at any given time. It is possible, though unlikely, that an individual may use some areas
of the Site, such as EU1, EU2, or EU3, for recreational purposes. For this reason, sediment and
surface water exposures to visitors in EU1, and surface soil exposures in EU2 and EU3 were
assessed for the visitor scenario. The vast majority of the remainder of the Site (EUS) is covered
with either buildings or pavement, precluding direct contact with surface soils, however, a small
exposed area encompassing a drainage ditch exists along side of the former Process Area (EU4).
Although this area is nbt attractive for recreational purposes, it is possible that an individual
traversing the Site may contact surface soils, sediment, or surface water in this EU, therefore,
these potential exposures were assessed. Sediment exposures in EUI and EU4 were addressed in
accordance with US EPA Region 4 guidance that recommends evaluating sediméntﬁ exposures in

intermittent streams. - At the request of MDEQ (2000), soil exposures were assessed for visitors
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in EUS regardless of the existence of buildings and pavements precluding almost all potential

. direct contact with soils in this area.

- 41.2 Maintenance Worker

Currently, maintenance activities are most likely limited to the developed portions of the Site.
Of these, the former Process Area and adjacent former drip track and treated wood storage areas
(EU5) were most affected by historical wood preserving processes. Although these areas are

mostly paved or built upon, it is possible that maintenance activities may require some shallow

‘digging in unpaved areas; therefore, exposures to surface soils in EUS were assessed. As a

conservative measure, ‘surface soil data from sample locations located in paved areas were

‘evaluated in conjunction with surface soil data from exposed areas in EU5. If the currently

undeveloped portions of the Site (EU2 and EU3) become developed in the future, similar
maintenance activities may be required -and, therefore, exposures to surface soils in EU2 and
EU3 were also assessed. The drainage ditcﬁ encompassed by EU4 requires periodic
maintenance; therefore, exposures to soil, sediment, and surface water in this area were assessed.

At the request of MDEQ (2000), maintenance worker exposures to surface water and sediment in
EU 1 were also assessed.

413 Construction Worker

Although there are currently no major construction activities at the Site, such activities may
hypothetically occur in the future. Thus, exposures to surface water and sediment in EUs 1 and.
4, and exposures to soil in EUs 2 through 5 were assessed herein. Construction workers may be

exposed to both surface and subsurface soils during activities such as excavéting. -Subsurface
soils, for purposes of this assessment, were defined as those soils at the water table and
shallower. Since the depth to the water varies significantly across the Site, 80 does the definition

of “subsurface” soils. Accordingly, subsurface soils were evaluated down to 10 feet for EU2 and
20 feet for EUs 3, 4, and 5. '
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4.1.4 Future On-Site Residents

The affected areas of the Property (the Site) are currently zoned for industrial or light-
commercial use, and, at the time of this-report, there were no plans to develop the Site for
residential housing. In fact, deed restrictions preventing residential development are in the
process of being implemented for the impacted areas on Site. Because of these deed restrictions,
it is reasonable and realistic to assume that the Site will remain commercial!industrial in the

future; therefore, on-Site residential exposures were not addressed in this risk assessment.

4.1.5 _Off-Site Residential Exposures

The northeast drainage ditch extends from the former Process Area to the northeast into a nearby
residential cdmmunity. Surface water and sediment data from areas along the northeast drainage
ditch (EUS6, Figure 3) were evaluated for off-Site residential exposures. For purposes bf
exposure assessment, a child resident between the ages of 1 and 6 years and an adolescent/adult
resident between the ages of 7 and 30 years were evaluated. Hazards and risks for these. two
receptors were then combined (summed) to reflect the exposures incurred by a single individual

living off-Site in the vicinity of the northeast drainage ditch for 30 years.

42 General Intake Equation

Chemical exposure/intake is expressed as the amount of the agent at the exchange boundaries of

an organism (i.e., skin, lungs, gut) that is available for systemic absorption. 'An applied dose is

“defined as the amount of a chemical at the absorption battiers such as skin, lung, digestive tract, |

available for absorption and is (usually expressed in milligrams, or mg) absorbed per unit of -
body weight of the receptor (usually expressed in units of kilogram, or kg). Absorbed dose can
be defined as the amount of ‘c'nemical that penetrates the exchange boundaries. If the exposure
occurs over fime, the total exposure can be divided by the time period of interest to obtain an |

average exposure rate (e.g., mg/kg-day). The general equation, as defined by US EPA, for
estimating a time-weighted average intake 1s:

CxIR xEFxED

Intake (mg/'kg - day) =
- BWx AT [Eqguation 1)
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where:

C = chemical concentration at the exposure point (e.g., mg/m’ air);
IR = intake rate (e.g., m’/hr); :

EF = exposure frequency (days/year),

ED = exposure duration (years);

BW =

body we1ght of exposed individual (kg); and

AT = averaging time (period over which exposure is averaged, usually
measured in days).

Additional parameters (e.g., skin surface area) were incorporated into the above general equation

to evaluate the different potential exposure routes {dermal, cral, inhalation).

Table 19 presents the general and pathway-specific exposure parameters utilized for the intake
equations in this assessment.

421 General Exposure Parameters

Although some of the parameters used to calculate potential exposure are pathway; or route-
specific, exposure frequency (EF), exposure duration (ED), averaging time (AT, determined
separately for carcinogenic'and non-carcinogenic exposures}, and body weight (BW)'are present
in each intake model. These general parameters remain consistent throughout the intake

calculations for each specific receptor.

4211 Exposure Frequency
The exposure frequency (EF) describes the number of times per year an event is likely to occur.
It is most often expressed in units of days/year or events/year, depending on the scenario.
Variables such as weather, vacations, sick days, and institutional controls often aid in

determining reasonable and realistic exposure frequencies.

The EF for an adolescent visitor was extracted from US EPA Risk Assessment Guidance for
Superfimd, Volume I, Human Health Evaluation Manual (Part A) Interim Final (1989). This EF
value of 12 days/year per EU is a reasonable estimate that assumes an adolescent would most

likely be engaged in outdoor activity on the unpaved areas of the Site for one day a week during

w:tkerrmcge\hattiesb\99030984 \draft\9hattiesburg. doc Environmental Standards, Ing.
4-5 '



the three warmest months of the year. This value was used for soil, sediment, and surface water

exposures.

Typical construction projects, especially at industrial complexes, generally involve several.
phases of activity priof to completion. The EF parameter used for oral expoéure in construction |
workers, therefore, was subdivided into two exposure events. The first event hypothetically lasts
for 10 clays (used in relevant exposure model_ calculations under “Exposure Level A”) and would
invoive earth-moving activities such as foundation. The second exposure event to the same
individual hypothetically lasts for 70 days (for a total of 80 days at the Site for an individual; this
value was used in relevant exposure model calculations under “Exposure Level B”) and included
remaining construction activities such as building framing, plumbing instalfation, electrical
installation, and rooﬁng " Generally, to complete each of these phases, a different team of _
specialized contractors is employed to perform the tasks for which they are most quahﬁed Asa
result, an individual may only remain at the construction site for a few days or weeks until
his/her task has been completed and the next phase has begun. This is especially true for those
activities involving direct contact with soil such as excavating and foundation pouring.
Individuals performing these tasks are not usually qualified or employed to contihue ‘with the
actual building processes. For dermal and inhalation exposures, however, an 80-day EF was
used and accounted for an individual to be involved in construction activities for four entire

months of the year (assuming five-day work weeks).

For surface water and sediment exposures to construction workers, an EF value of 8 days/year

was used. This value represents 1/10” of the time a worker may be on-Site for construction;ty]ie

activities and is conservative in that it is unlikely that construction workers would be exposed at

all to Site surface water or sediment.

The EF value used for the maintenance worker scenario was 150 days/year for surface soil
exposures in EUs 2, 3, and 5. This is also a conservative assumption in that the currently

developed areas of the Site are covered with buildings or pavement. Maintenance activities in
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these areas would require little contact with the obscured surface soils. The undeveloped areas
of the Site currently require little or no maintenance as they are only occasionally mowed or
allowed to grow naturally. Should these areas become developed, they will most likely take on
the appearance of the remainder of the Site, including industrial/commercial buildings and paved

roads or parking lots, Once again, extensive direct contact with surface soils would be minimal

for a maintenance worker.

For maintenance worker sediment and surface water exposures in EUs 1 and 4 and surface soil
exposures in EU 4, an EF value of 30 days/year was used. Historically, the northeast drainage
ditch has been maintained on an as-needed basis (less than annually). Maintenance worker
exposures to sediment and surface water in these areas were assessed at the request of the MDEQ
(2000). An EF value of 30 days/year is amply conservative in that both Gordon’s Creek (EU 1)
and the northeast drainage ditch (EU 4) are currently maintained less than annually. '
For residential soil exposures, an exposure frequency of 350 days/year was used in accordance

with Region IV guidance. This value assumes that 15 days/year are spent away from home (US
EPA, 1991).

Sediments along the bank of the northeast drainage ditch are not comparable to surface soils

comprising a yard with respect to exposure. Typically, yard soils include relatively large areas

~ where children frequently play and where surface soils are tracked into the home to become part

of the household dust that can be ingested, particularly by crawling infants, on a daily basis.
These are the assumptions that underlie the standard residential soil exposure algorithm and
parameter values.‘ However, it is not realistic to assume that infants, children, or adults will |
directly contact a relatively small area of sediments on the banks of a drainage ditch on a daily
basis. A more realistic exposure scenario for this unique area under an assumption of residential
land use is for a resident child to play on occasion in the drainage ditch that traverses the

residential property. An exposure frequency of 40 days/year, two hours per exploring event, is
conservatively plausible. -
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4212  Exposure Duration

The ED parameter represents the number of years during which an event is ]ikei_y to occur.
Factors affecting this parameter inclﬁde variables such as age of receptor, population mobility,
and occupational mobility. Exposure durations of less than seven years typically correspond to
subchronic exposures while those greater than seven years are typically considered chronic

exposures -(US EPA, 1989). Toxicity indices are selected based on subchronic or chronic

exposure durations.

The future construction worker scenario used an ED of one year because it is highly unlikely that
a future construction worker would remain on one site for more than a year. Often; two months

is considered the maximum amount of time a construction worker may reasonably remain at the
same site. -

The future maintenance worker ED, on the other hand, is based on occupational mobility studies.
The ED of 25 years was obtained from US EPA (1991) which recommends a 95th percentile value
of 25 years based on a study by the Bureau of Labor Statistics as of 1987. US EPA Region 4 also

recommends a default value of 25 years for worker scenarios (1995).
The adolescent visitor scenario used an ED of 10 yearé. An adolescent was defined in this
assessment as an individual aged seven to 16 years in-accordance with US EPA Region 4 (1995),

therefore,.an exposure duration of 10 years was most appropriate.

An ED of 30 years (US EPA Region 4, 1995) was used for off-Site residents. This value assumes

an individual spends 6 years as a child and 24 years as an adolescent/adult in the same location.

4213 Averaging Time

The averaging time (AT) parameter is the timé period over which exﬁosure is avefagcd. For

human health cancer risk calculations, the AT, value prorates a total cumulative dose over a
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lifetime. As a conservative approach, the ATc value for each receptor is the product of a 365-day
year and a 70-year life span, equaling 25,550 days.

The AT, used for non-carcinogenic effects is the product of 2 365-day year and the exposure
duration (i.e., AT, = 365 days x ED). Because the ED parameter changes for each receptor, the AT,

changes as well. The AT, values used for each receptor are summarized below: |

Future Construction Worker - 365 days
| Maintenance Worker - 9125 days |
Adolescent Visitor - 3650 days
Off-Site Child Resident ~ 2,190 days
Off-Site Adult Resident — 8,760 days

4214 _ Body Weight

The body weight used for the adult exposures (future construction worker and maintenance

worker) analyzed in this assessment was the current US EPA default value of 70 kg (US EPA,
1989; US EPA Region 4, 1995), This value was also.used for the adolescent/adult off-Site resident
scenario. The adolescent body weight used for the visitor scenarios was 45 kg. This value was |
extracted from US EPA Region 4 guidance (1995). For the child resident scenario, a body weight
of 15 kg was used as recommended by US EPA (1991).

422 Route-Specific Exposure Parameters

The general intake equation discussed above (Equation 1) was modified by including route-specific
exposure parameters in order to calculate route-specific intake values. For dermal exposures, skin

surface area, adherence factor, exposure time (surface water exposures. only), and absorption factor -

parameters were included in the intake equation. For ingestion exposures, an ingestion rate and a

matrix effect were included in the intake calculation. For inhalation exposures, an inhalation rate
and a retention factor for fugitive dusts were included in the intake equation. Also, for inhalation"

exposures, an additional paradigm was necessary to convert soil concentrations to concentrations in
air available for intake.
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4221  Dermal Exposure Parameters

Skin Surface Area

The total skin surface area used for aduit receptors in this assessment was 20,000 cm®. This is 2 US
EPA default value extracted from the Exposure Factors Hendbook (1997). For adolescent
exposures, a value of 12,768.3 cm’ was used for total skin surfaceiare& This was a mean value
calculated based o the distributions of total skin surface areas for males and females between the
ages of 7 and 16 as presented in Exposure Factors Handbook (1997). For the off-Site child resident
scenario, a skin surface area of 7,213 cm’® was used. This value was based on skin surface area data

for male and female children provided in Exposure Factors Handbook (1997).

For purposes of exposure, it was assumed that only portidns of the body would be exposed to the
affected media on the Site. For the construction worker scenario, it was assumed that the hands,

forearms, lower legs, and face would be exposed to Site soils. These body parts tompfise 27.8% of
the total skin surface area, or 5560 cm®.

For maintenance worker exposutes to Site soils, it was assumed that the hands, forearms, and face

would be exposed. These body parts comprise 15 percent of the total skin surface area, or
3000 cm’.

For surface water and sediment exposures, exposed body parts for construction and maintenance -

workers included hands, forearms, and face or 3000 cm® (15% of the total skin surface area). -

The visitor and off-Site resident scenarios assumed that the hands, forearms, and lower legs would -
" be exposed for contact with Site soils. These body parts comprise 23.9% of the total skin surface
area, or 3052 cm® for adolescent visitors, 1724 cm® for child residents, and 4780 em® . for adult
residents. For exposures to surface water and sediment, hands, forearms, lower legs, and feet were
 assumed exposed for adolescent visitor and off-Site resident scenarios. These body parts comprise
30.9 % of the total skin surface area or 3945 cm’ for adolescent visitors, 2229 cm® for child
residents, and 6180 cm? for adult residents. o
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Soil Adherence Factor

Until recently, the US EPA-recommended default for soil adherence on skin ranged from 0.2 to 1.0
mg/cm? for the entire exposed surface area, without consideration of the type of activity (US EPA,
1992). However, the data from which that range was derived were primarily the result of indirect
measurements, artificial activities, and samﬁling of hands only. A more recent study has presented '
the . results. of direct measurement of soil loading on skin surfaces before and after normal
occupational and recreational activiﬁes that might result in soil contact (Kissel et al, 1996). A five-
order of magnitude range (roughly 107 to 10" mg/cm®) was reported for observed activity-related
hand loadings. That report indicated that hand loadings within the range of 0.2 to 1.0 mg/em’ were
producéd by activities in which there was vigorous soil contact (e.g., rugby, farming); but for
activities in which there was less soil contact (e.g., soccer, professional grounds maintenance),
loadings substantially less than 0.2 mg/cm’ were found on hands and other body parts. Kissel ef al.
(1996) concluded that, because non-hand loadings attributable to higher contact activities exceeded
hand ioadings resulting from lower contact activities, hand data from limited activities cannot be
used as a conservative predictor of loadings that might occur on other body surfaces without regard
to activity. Furthermore, because exposures are activity-dependent, dermal exposure to soil should
be quantified using data describing human behavior (e.g., type of activity, frequency, duration,
including interval before bathing, clothing worn, etc.). |

The most recent version of the Exposure Factors Handbook (1997) states:

In consideration, of these general observations and the recent data from Kissel ez
al. (1996, 1997), this document recommends a new approach for estimating.soil
adherence to skin. First use Table 6-12 [Summary of Field Studies, Kissel ez al.,
1996a] to select the activity which best approximates the exposure scenario of
concern. Next, use Table 6-13 [Mean Soil Adherence by Activity and Body
Region, Kissel ef al., 1996a] to select soil loadings on exposed skin surfaces
which correspond to the activity of interest. This table contains soil loading
estimates for various body parts. The estimates were derived from soil adherence
measurements of body parts of individuals engaged in specific activities described
in Table 6-12. These results provide the best estimate of central loadings, but are
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based on limited data. Therefore, they have a high degree of uncertainty such that _
considerable judgment must be used when selecting them for an assessment.

In another study that assessed the percent.age of skin coverage in several soil contact trials in a
greenhouse and an irrigation pipe laying trial, Kissel ef al. (1996) concluded that adjusted
loadings may be two to three orders of magnitude larger than average loadings if average.

loadings are small.

The activity-specific soil adherence factor for exposures to a maintenance worker was calculated

based on data presented by Kissel ef al. (1996) for grounds keepers, as presented below:

Soil Adherence Factor by Body Part (mg/cm)

Representative '
Receptor ~ Activity | Hands Arms Lower Legs Face

Maintenance Grounds 0.030-0.15 0.0021- 0.02'37 0.0008 -0.0012 ©0.0021-0.01
Worker Keepers

Data for the grounds keepers were used for the maintenance worker estimates because the

activities of a grounds keeper best mimic those of a maintenance worker.

Soil adherence factors were calculated by normalizing each body part-specific soil adherence
value (using the mid-points of the ranges tabulated above) with regard td the percentage of total
body surface area represented by the respective body part {extracted from the US EPA Dermal |
Exposure Assessment: Principles and Applications [US EPA, 1992]). The maintenance worker
adherence factor for soil was calculated based upon eﬁposure to the hands, forearms and face.
Surface area percentages for the hands, forearms, and face are 52,59, and 3.9 percent,
resp‘éctiizely (US EPA, 1997). Those body parts comprise 15 percent of the total body surface
area. The normalized values for all body parts of interest were added, and the sum was divided
by the total percéntage of body surface area occupied by the parts. For example, the soil and
sediment adherence factors for maintenance worker soil exposures (0.038 mg/cm®) were

calculated as follows:
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(0.09x0.052)+ (0.0126x0.059)+(0.006 x 0.039)

AF (mg/em?) = .t _

=0.038

The construction worker adherence factor was also calculated in this fashion. This exposure

scenario assumed that the hands, forearms, lower legs, and face would be exposed to Site soils.

Soil loadings for the upper torso (chest and back) were not measured by Kissel ef al. (1996) for
construction workers because this body area is generally covered. 7H0wever, to account for
exposure to the upper torso during the very hot months of the year, the total area of the forearms,
legs, hands, and face were assumed to be completely exposed. The hands, forearms, legs, and

face comprise 5.2%, 5.9%, 12.8%, and 3.9% of the total skin surface area, respectivély (with the

face comprising one-third the surface area of the head), for a total of 27.8% exposed surface

area. The construction worker soil adherence factor was based on data from Kissel ez al. (1996)

for construction workers as follows:

Soil Adherence Factor by Body Part (mg/cm®)

Representative '
Receptor Activity Hands Arms Lower Legs  Face
Construction Worker ~ Construction Worker | 0.24 0.098 0.066 0.029

The soil adherence factor for the construction worker scenario was calculated as follows:

AF (mgfom?) = (0.24x0.052)+(0.098x0.0SQg-; 5{;.066><0.123)+(0.029x0.039) ol

For sediment exposures, the soil adherence factor was calculated for the construction worker
scenario using adherence data from Kissel et al. (1996) for construction workers (as tabulated

above) for the hands, forearms, and face. The hands, forearms, and face comprise 5.2, 5.9, and
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3.9 percent of the total skin surface area, respectively (totaling 15 percent). Thus, the adhefenc_e

factor for construction workers exposed to sediment (0.13 mg /em?®) was calculated as follows:

AF (mg/om?) = (0.24x0.052)+ (0.09so>< 105.059)+ (0.029x 9.039)

=0.13

The adherence factor for visitor and off-Site resident exposures to soil assumed that the
forearms, hands, and lower legs would be exposed to soil or sediment. The data used in these
calculation. were based on data by. Kissel ef al. (1996) for soccer plajrers (exposed to a playing

field of roughly one-half grass and one-half bare earth in a light mist) as presented below:

Soil Adherence Factor by Body Part (mg/em®)

Représentative .
Receptor Activity Arms Hands ~ Lower Legs
Visitor and O~ Soccer Players | 0.0029-0.011 | 0.019-0.11 | 0.0081~0.031
Site Resident '

The forearms, hands, and lower legs comprise 5.9%, 5.2%, and 12.8% of the total skin surface
area, respectively, for a total of 23.9% (US EPA Exposure Factors Handbook, 1997). The

adherence factor was then calcutated for visitor and off-Site resident dermal exposures to soil as
follows: ' '

AF (mg/em®) = (0.00695x 0.059) +(0.0645 x 0.052) + (0.0196 x0.128) _

0.026
0.239

A value of 0,026 mg/cm? was used as the soil adherence factor for visitors to the Site and off-
Site residents.

Soil adherence factors for sediment exposures to Site visitors and off-Site residents were

calculated using adherence data for the hands, forearms, lower legs, and fest. Adherence data for
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reed gatherers were used for these exposures to best mimic activiti.es that may incur sediment
exposures. The reed gatherers studied by Kissel et al. (1996) periodically visited tidal flats to
collect raw materials for basket weaving. .The data from Kissel er al. (1996) presented in
Exposure Factors Handbook (US EPA, 1997) were as follows: '

Soil Adherence Factor by Body Part (mgfem?)

Representative Hands Arms Lower Legs  Feet
‘Receptor Activity ' _
Visitors and Off-Site ~ Reed Gatherers 0.66 - 0036 0.128 0.63

Residents

The hands, forearmé, lower legs, and feet comprises 5.2, 5.9, 12.8 and 7.0 percent of the total -

skin surface area, respectively (totaling 30.9 percent). Thus, the adherence factor for visitors and

off-Site residents exposed to sediment (0.33 mg /em?®) was calculated as follows:

AT (mg/em?) = (0.66%0.052)+{0.036 % 0.0?)93;9(0. 16 x0.128)+(0.63% 0.07)

=0.33

Exposure Time

To estimate intakes as a result of dermal exposure to surface water, an exposure time (ET)
parameter was included .in the intake formula for Site visitors and off-Site residents. The
parameter value of 1.0 hour/day was estimated using best professional judgement. This value

represents the amount of time a Site visitor or off-Site resident may spend exposed to surface

water in any one EU.

Dermal Permeability Constant

The permeability constant, Kp, accounts for the movement of a constituent dissolved in water
through the skin, across the stratum corneum, and into the blood stream. Kp values for the
constituents examined in this assessment for surface water exposures were obtained from Us

EPA Dermal Exposure Assessment: Principles and Applications (1992). For values not available in :
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US EPA Dermal Exposure Assessment (1992), the Kp value were calculated using the equations
provided by the US EPA in the same document.

_Dgrmal- Absorption Factor

The final parameter included in the dermal intake paradigm was a dermal absorption factor. In
general, the skin provides an effective barrier to environmental toxins. For example, certain
hair-coloring formulations which are vigorously rubbed onto ‘the scalp on a daily basis contain
lead acetate at concentrations up to 200,000 ppm, yet lead toxicity does not appear to result.
Moore ef al. (1980) determined that the rate of lead absorption from 203 ]abéled lead acetate in
cosmetic preparations containing six mmol Pb acetate/L in male voiunteers over 12 hours was
0.06% during normal use of such preparations. For most inorganic salts, percutaneous (skih)
absorption is considered insignificant relative to incidental ingestion (for example, US EPA,

1986). On the other hand, some drugs (e.g., nicotine) are effectively administered and absorbed

into the blood stream from dermal “patches.”

Most dermal bioavailability data for impacted soil have been obtained in laboratory animals or in
vitro test systems. This introduces a significant source of uncertainty for predict_ing the human
response. Safety factors have sometimes been applied to dermal absorption data obtained n
animals to conservatively estimate the upper-bound of likely humanl percutaneous uptake of a
certain constituent from skin exposure. This is usually unnecessary. because human skin has
generally been shown, for a diverse group of cohstituents, to be about 10-fold less permeable

than the skin of typical animal species, such as rabbits and rats (Bartek and La_Bﬁdde, 1975; Shu
et al., 1988),

US' EPA Region Il evaluated available data concerning the dermal absorption of specific
constituents and classes of constituents and provided several recommendations (US EPA
Region 3, 1995). For semivolatile compounds, such as bis(2-ethylhexyl)phthalate, the US EPA
recommends a range of 1% to 10% (US EPA, 1995). Kao et al (1985) reported 2.7 percent for
absorption of topically applied pure benzo(a)pyrene by human skin in vitro. The US EPA
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Region 3 recommends using 10% as a conservative assumption based on the Ryan ez al. study
© (1987). In addition, US EPA Region 4 guidance (1995) states that a soil dermal absorption
factor “of 1.0% for organics and 0.1% for inorganics should be used as defaults in determining
the uptake associated with dermal exposure” (see the Dermal Contact subsection of Expdsure
Assessment section of the 1995 guidance). For the purpose of this risk assessment, an ABS of
3% for cPAHS and of 10% for other SVOCs were conservatively assumed for dermal absorption,
in keeping with US EPA Region 3’s and MDEQ's recommendations. |

4222 _Ingestion Exposure Parameters

Ingestion Rate

US EPA’s Exposure Factors Handbook (1997) discusses three adult soil ingestion studies with
results ranging from 10 mg/day to 480 mg/day. Hawley’s (1985) value of 480 mg/day (as .
recommended by the MDEQ) was “derived from assumptions about soil/dust levels on hands
and mouthing behavior” (US EPA, 1997). Since no supporting measurements were made for
Hawiey’s study, the US EPA states that H#wley’s estimate “must be considered conjectural”
(_1997).' As such, the US EPA goes on to suggest adult soil ingestion rates of 50 mg/day fof
industrial settings and 100 mg/day for residential and agricultural settings, aithough “50 mg/day
still represents a reasonable central estimate of adult soil ingestion and is the recommended
value...” (1997). Accordingly, a value of 100 mg/day for the maintenance worker and adult off-
Site resident is amply conservative and was used in this assessment. In conjunction with the use
of a two-tiered EF to reflect the different stages of potential future construction activities (see
Section 4.2.1.1), the soil ingestion s for the construction worker scenario was also divided into
two expésure levels for a single individual. A highly conservative ingestion rate of 480 mg/day
(used in relevént. exposure mode! calculations under “Exposure Level A™) was used for
construction workers for the first 10 days of exposure to address direct contact with soil during
earth-moving activities such as foundation excavating. A soil ingestion rate of 100 mg/day (used
in relevant exposure model calculations under “Exposure Level B”) was used for the remainder |
of the construction worker exposure (70 days). Risks were then summed for both exposure

levels to estimats the total potential risk posed to an individual construction worker
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The ingestion rate used for the adolescent visitor scenario was 100 mg/day. The US EPA Region
IV (1995) recommends 2 value of 200 mg/day as a mean ingestion rate for children under six
years of age. This value was conservatively used in this assessment to estimate soil and

sediment ingestion exposures for an off-Site resident child aged one to six years'.

Gastrointestinal Matrix Effects of Soil _

Incidental ingéstion incorporates the matrix effect (ME; sometimes called the absorption
adjustment factor [AAF]) into the general intake equation. When constituents are administered
in solid vehicles such as food énd soil, only a fraction of the ingested dose is extracted from the
vehicle and subsequently absorbed through the gastrointestinal tract (US EPA Estimated |
Exposure to Dioxin-like Compounds, 1992). Gastrointestinal absorption of const‘ifuents sorbed
onto such a medium is inhibited by physical-constituent bonding to the matrix (Hawlejr, 1985).
This phenomenon is referred to as the gastrointestinal matrix effect of soil. Several studies
referenced in the US EPA’s Estimated Exposure 1o Dioxin-like Compounds (1992) have been
performed to estimate the oral absorption factors of constituents from soil.. At th_e‘ request of
MDEQ (2001), however, a gastrointestinal matrix effect of 1.0 was used in accbrdance with US
EPA Region IV guidance (1995), although this approach is highly conservative and. does not
account for scientific studies that indicate the absorption of chemical constituen’gs thmugh the

gastrointestinal tract is less than 100%.

4223 _Inhalation Exposure Parameters and Paradigms
Inhaiation Rate
The inhalation rate used for the construction worker scenario was 20 m’/day. This is a common

US EPA default value and was recommended by US EPA Region 4 (1995).

Retention Factor
According to the International Commission on Radiological Protection (ICRF), 75 percent of

respirable dust particles (PMjo, or particles less than 10 microns in aerodynamic diameter) are

retained when inhaled, the vast majority of which is potentially subsequently swallowed (ICRP,

w:\kermlcge\hau;iesh\g9030984\draft\9hattjesﬁurg.doc Environmental Standards, Inc.
A 4-18



1968). This 75% was included in the inhalation intake equatioﬁ as the retention factor parameter

(RF). This parameter applies only to non-VOC constituents entrained onto dust particles.

Concentration in Air

To estimate airborne dust levels during hypothetical construction activities, an emission rate of
suspendible particles of less than 15 microns in aerodynamic diameter (PMys) was calculated
(grams/sécond); particles less than 10 microns were considered to be respirable. Considering
particles of 15 microns or less in diameter in the emission rate calculation is a conservative

assumption, inasmuch as only particles with an aerodynamic diameter of less than five to seven

microns are inhaled into the lung.

The two types of construction activities at the Site that have the poténtial to emit fugitive dusts
are vehicular movement over bare (unpaved or unvegetated) surfaces and the excavation of soil.
Estimation of fugitive dust emissions caused by each activity were examined separately, as
follows, and were derived from existing estimates of general construction exposure. The sum of
the emissions from these two activities was multiplied by the concentration of constituent in the

s0il (Cs) in order to derive the total emission rate (Ei) for non-VOCs as follows:

Ei=C, x(PERv + PERe) ~ [Equation 2]
where:
Ei = Emission rate (mg/sec)
Ce = Concentration in soil (mgfkg) '
PERv = Particulate emnission rate for vehicular movement (Ib/vehicle mile};
and
PERe = Particuiate emission rate for excavation (Ibfvehicle mile).

The following empirical expression (US EPA, 1988) was used to estimate the fugitive dust

generated by vehicles during construction activities:
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PERv (lbs/vehicle mile) = k x 5.9 x (s/12)(5730) x (mvw/3)*” x (ww/4)** x (365 -p)/365)

[Equation 3]
where: _
PERv = Vehicle particle emission rate (Ib/vehicle mile traveled);
$ = Percent silt content (unitless); '
k = Particle size multiplier (unitless);
S = Mean vehicle speed (mph);
mvw = Mean vehicle weight (ton);
ww = Mean number of wheels per vehicie (unitiess); and :
P =  Mean number of days with > 0.01 inches of precipitation per year

(unitless).

It was assumed that the vehicle travels during 40% of the 80-day exposure duration and 0.5 miles
per day. The result is a value of 16 miles per construction event. Percent ‘siit content was
estimated to have a mean value of 50%, based on geotechnical data provided in the Remedial
Investigation Report (Pisani & Assoc., 1997). US EPA default values were utilized and
referenced for all other parameters. The particle size multiplier was assumed to be 0.50,
corresponding to particles less than 15 microns (US EPA, 1996). Vehicle characteristics consist
of the following: mean vehicle speed was assumed to be 15 mph, with mean vehicle weight
assumed to be approximately 12.5 tons, for 8-wheeled vehicles (US EPA, 1988). The estimated

mean number of days with precipitation equal to or greater than 0.01 inches per year is 110 (US

EPA, 1988). Total resultant dust emissions for constituents chiring vehicular movement activities -

were estimated to be approximately 16.5 Ibs/vehicle mile traveled;, or 0.0001 kgfsec.
Calculations are summarized in Table 20. |

Future excavation may be performed by bulidozers, a backhoe, or other heavy construction
equipment. The following estimate of particiulate emissions, less than 15 um in diameter
resuiting from bulldozing activity, was based on the approach described in the US EPA
Compﬂaﬁon of Air Pollution Emission Factors (1996), as developed from studies of emissions

from uncontrolled open dust sources resulting from bulldozing at western surface coal mines.
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1.0xs" : ,
PERe (Ib/hour) = —I—“i‘,%- [Equation 4]
- where: _
PERe = Excavation particle emission rate (Ib/hr);
s 0= Percent silt content (unitless); and
M = " Soil moisture content (unitless).

Percent soil moisture content was assumed to be 15.1%, an average of Site-specific soil moisture

data and percent silt content 50%, as described -above.

The resultant fugitive dust emission rate during excavation activities was 7.9 Ibs/hr or 0.001

kg/sec. Table 20 summarizes these calculations.

Once the emission rate (Ei in Equation 2) was calculated, it was converted to a concentration in
ambi_eht air. Gaussian models are ‘conventionally used to determine downwind ambient air
concentrations, Ca, from- the emission rate, Ei, estimated. However, in this scenario, such
models have limited applicability when the receptor(s) is at or very near the source of emission.
In this case, a bulldozer operator, for example, is situated directly within the area of ground
emissions of vapors and dusts. Average ambient air concentrations in this circumstance are best

estimated by use of a near-field box model (US EPA, 1988).

The near-field box model assumes uniform wind speed and uniform mixing throﬁghout the box.

The release and mixing of VOCs or respirable dusts in ambient air is estimated as follows:

: Ei .
Ca (mg/m®)= ————— uation 5
Ca (mg/m”) W xH. XV [Eq 1
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where:

Ca = Concentration of constituent in ambient air (mg/m”);

Ei = Emission rate of constituent (mg/sec);

Wy, = Width of box in crosswind dimension within the area of residual
constituent in soil (m);

H = Downwind height of box (m); and

\' = Average wind speed through the box {m/sec).

The value of Hp in this calculation is determined by the downwind distance and the atmospheric
turbulence at ground level, which determines the trajectory of a release from the upwirnd edge of
the source of vapor or dust emissions. For neutral atmospheric conditions, the height at the
downwind boundary (Hp) may be expressed by the following function (Pasquill 1975, Horst
1979):

z = 6.25 r [Hy/r x In (Hy/r) - 1.58 Hy/r + 1.58]  [Equation 6]
where
Hy = Downwind height. of box (m);
z = Downwind distance to boundary (m); and

A terrain-dependent roughness height (m)

He (defined in Equation 5) is adjusted until the z pérameter is equal to W (defined in
eq_lation 5). The resulting Hy value is the height of the box. On any given workdajr, it is
estimated that grading or excavation activities occur over the entire “workable” Site area
(exposure unit) from which dusts are generated. This area is estimated to be 2,500 m®, with
length of the box estimated to be 50 meters (downwind distance) and the width of the box (W)
estimated to be 50 meters. The greater the roughness height, the greater the wind turbulence and
constituent dilution (i.e., the height of the box increases). For the purposes - of this risk
assessment, it is conservatively assumed that the roughness height is 0.20 meters, which
corresponds to a terrain with grass, some small bushes, and occasional trees fUS EPA Rapid
Assessment ‘of Exposure to Particulate Emission from Sﬁrface Contamination Sites, 1985). _This
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assuinption is appropriate for the actual Site conditions. An annual average wind speed (4.69
m/sec) is obtained from the STAR data set, accessed through the Personal Computer Graphical
Expo‘sure Modeling System (PCGEMS), for STAR station 03940, Jackson/Thompson, MS for |
the period 1974-1978 (Table 21). - |
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5.0  Toxicity Assessment

The toxicity assessment involves the evaluation of available toxicity information to be unhzed in the
risk assessment process. Toxicity values derived from 2 dose-response relationship can be used to
estimate the potential for the occurrence of adverse effects in individuals exposed to various
constituent levels. '

Exposure to a constituent does not necessarily result in adverse effects. The. relationship
between dose and response defines the quantitative indices of toxicity required to evaluate the .
potential health risks associated with a given level of exposure. If the nature of the dose-
response relationship is such that no effects can be demonstrated below a certain level of
exposure, a threshold can be defined and an acceptable exposure level derived. Humans are

routinely exposed to naturally-occurring constituents and man-made constituents’ through the -

“typical diet, air, and water, with no apparent adverse effects. However, the potential for adverse

effects may oceur if the exposure level exceeds the threshold in a variably sensitive popu]atlon
This threshold applies primarily to constituents which produce non-carcinogenic (systemic)

effects, although there is a growing body of scientific evidence which suggests that exposure

_ thresholds may exist for certain carcihogenic constituents as well.

[ 3

" Adverse effects can be caused by acute exposure, which is a single or shori-term exposure t0 a

toxic substance, or by chronic exposure on a continuous or repeated basis over an extended

period of time. “Acceptable” acute or chronic levels of exposure are considered to be without

any anticipated adverse effects. Such exposure levels are commonly expressed as reference

doses (RfDs), health advisories, etc. An acceptable exposure level is calculated to provide an

“adequate margin of safety.”

Chronic RfDs, which have been derived by the Ué EPA for a large number of constitueﬁts, were
utilized to evaluate exposures lasting seven to 70 years (US EPA, 1989). . Activities inirolving
exposures of shorter duration to COPCs at the Site are anticipated to result in hazard and risk

estimates that are lower than those associated with the long-term exposures. Identification of
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subchronic toxicity values corresponding to shorter-term exposure scenarios (i.e., less than seven

years) are included in the risk assessment to ensure that both short-term and long-term risks can
be addressed.

Currently, the US EPA has not developed toxicity values to be utilized in dermal exposure

scenarios; however, the US EPA dce's provide the following guidance for dermal exposure:

No RfDs or slope factors are available for the dermal route of exposure. In some
cases, however, non-carcinogenic or carcinogenic risks associated with dermal

exposure can be evaluated using an oral RfD or oral slope factor, respectively.
(US EPA, 1989). ' '

Provisional dermal toxicity values were developed and utilized in the dermal exposure pathways B
considered in the human health risk assessment to provide a more accurate Site-specific risk
assessment. These dermal RfD values were developed by multiplying the published oral RED for .
a giveh constituent by the fraction of that constituent that can be absorbed through the

gastrointestinal tract (stomach/intestine fining). The absorption fraction utilized was 50% for

semivolatiles as extracted from US EPA Region 4 guid.ance {1995).

A number of sources of toxicity information exists, and these sources vary with regard to the
availability and strength of supporting evidence. The following protocol has been established for |
the determination of toxicity indices; it defines a hierarchy of sourcés-to be consulted and the .
methodology for the determination of toxicity values. This protocol has been developed in
accordance with current US EPA methodology. Toxicity values for the COPCs at the Site were

obtained with reference to the following hiérarchy of sources developed in accordance with
MCEQ guidance (1999):

1)  Toxicity values were obtained from the Integrated Risk Information System (IRIS, -
1999) database. This database contains the RfDs and Cancer Slope Factors
(CSFs), which have been verified by the US EPA’s RfD and Carcinogen Risk
Assessment Verification Endeavor (CRAVE) workgroups, and is, thus, the
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agency’s  preferred source for toxicity values. - IRIS supersedes all other
- information sources.

2) For toxicity values which are unavailable on IRIS, the most current source of
information is the Health Effects Assessment Summary Tables (HEAST, US
EPA, 1997), published by the US EPA. HEAST contains interim, as well as
verified RfDs and CSFs. Supporting toxicity information for verified values is
provided in an extensive reference section of HEAST. ' o

3)  In cases where IRIS or HEAST could not provide toxicity values, US EPA
" Region TII's Risk-Based Concentration (RBC) Tables were visited. These tables
. often provide toxicity values generated by reliable sources other than IRIS or

HEAST. For example, in response to specific requests from risk assessors, the
'US EPA National Center for Environmental Assessment (NCEA) develops,
provisional RfDs or CSFs for chemicals not listed in IRIS or HEAST. Region
III’s RBC tables will list such provisional values. Also, RfDs or CSFs that have .
since been withdrawn from IRIS or HEAST may still be listed on the Region Il
RBC tables, although they are flagged with a “W.” These toxicity values were no
longer agreed upon by US EPA scientists; however, the Region I RBC tables
continue to publish such values because risk assessors still need to quantify
exposures to these chemicals. Lastly, the Region Il RBC tables will list toxicity
indices found in “other” US EPA documents. These values are flagged with an
“0” on the tables,

' The US EPA has derived carcinogenic slope factors for both oral and inhalation path_Ways; and
these are utilized to quantitatively estimate risks. In the first step of the US EPA’s evaiuation,
the available data are analyzed to determine the likelihood that the agent is a human carcinogen.
The evidence is characterized separately for human studies and animal studies as sufficient,
limited, inadequate, no data, or evidence of no effect. The characteriiations of these two types of -
data are combined, and based on the extent to which the agent has been shown to be a cﬁrcinogen
in experimental animals or humans, or both, the agent is given a provisional weigh't-'of-evidence
classification. The US EPA scientists then adjust the provisional classification ‘upward . or
' downward, based on other supporting evidence of carciﬂogenicity (see Section 7.1.3, US EPA,

1989), For a further description of the role of supporting evidence, see the US EPA guidelines
(US EPA, 1986). '
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The US EPA classification sjstem for weight of evidence is shown in the table below. This

system is adapted from the approach taken by the International Agency for Research on Cancer.

. US EPA WEIGHT-OF-EVIDENCE
CLASSIFICATION SYSTEM FOR
CARCINOGENICITY
Group Description
A Human carcinogen
Blor Probable human carcinogen
B2 _
B1 indicates that limited human data are
available
B2 indicates sufficient evidence in animals
and inadequate or no evidence in humans
Possible human carcinogen:
D Not classifiable as to human
carcinogenicity
E Evidence of non-carcmogemclty for
hurnans
(US EPA, 1989)

Table 22 summarizes the available toxicity values for the identified COPCs. COPCs lacking
pub]ished toxicity values were not able to be quantitatively evaluated in this assessment in
accordance with MCEQ guidance (1999). The MCEQ limits the use of toxicity values to those -

- that have been published i IRIS, HEAST, ATSDR toxicity profiles, or other peer-reviewed
reference sources or literature approved by the MCEQ (1999). The MDEQ (2001), however,
requested that risks from dermal exposure to cPAHSs be estimated using the oral cancer slope
factor for benzo(a)pyrene, applying benzo(a)pyrene relative potency factors, and accounting for..

. an absorption eﬁiclency of 50%. This methodology was used accordmgly.
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6.0  Risk Characterization

The objective of the risk characterization is to determine potential risk to receptors by combining
the results of the exposure and toxicity assessments. Non-carcinogenic effects and carcinogenic -

risks are summarized in Table 23. Tables 24 through 78 provide algorithms and parameters for

each pathway.

The estimated intakes calculated for each exposure pathway considered and each COPC were
compared to RfDs for non-carcinogenic effects. The following formula was used to estimate the

potentiai for _non-carcinbgenic health effects for each COPC.

HQ = ADI/RID | [Equation 7]

where: , _
HQ = Hazard quotient - potential for noncancer health effects (unitless);
ADI = Average daily intake of COPC (mg/kg-day); and o
RID = Reference dose (mg/kg-day).

RfDs have been developed by the US EPA for chronic (e;g;; lifetime) and/or subchronic
exposure to constituents based on the most sensitive non-carciriogenic effects. The chronic RfD |
for a constituent is an estimate of a lifetime daily exposure level for the human population,
including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious. 7
effects. The potential for noncancer health effects was evaluated by comparing the Site.-speciﬁc‘
exposure level with the RED derived by the US EPA for a similar exposure period. This ratio of
exposure to toxicity is called the hazard quotient (HQ). If the Site-specific exposure level
exceeds the threshold (i.e; , the HQ exceeds 2 value greatér thaﬁ 1.0), there may be concern for

potential noncancer effects.

To assess the overall potential for noncancer effects pbsed by multiple constituénts, a hazarﬂ
index (HI) is derived by summing the individual HQs. This approach assumes additivity of
critical effects of multiple constituents. This is appropriate only for compounds that induce the
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same effect by the same mechanism of action. This conservative approach significantly
overestimates the actual potential for adVe_rse health impacts.

In cancer risk assessment the US EPA has required the use of the upper limit which produces an
estimate of potential risk that has a 95% probability of exceeding the actual rlsk, which may, in |
fact, be zero. The following formula was utilized to estimate the upper bound excess cancer risk

fot_each_ carcinogen (note that not all COPCs are carcinogens):

TR = CLDIxSF ' [Equation 8}
where: _
TR = . Target risk - excess probability of an individual developmg cancer
(unitless);
CLDI = Calculated lifetime average dally mtake of carcinogenic. COPC

‘ (mg/kg-day); and
SF = Cancer slope factor (mg/kg- day)™.

For exposures to muitiple carcinogens, the upper limits of cancer risks are summer.i to derive a
total cancer risk. The US EPA recognizes that it is not technicaily appropnate 10 sum upper

confidence limits of the risk to produce a realistic total probablhty, but reqmres this approach be -
used. ' | | |

Carcinogenic risk refers to the probability of developing cancer as a result of exposure to known

or suspected carcinogens. The National Contingency Plan (NCF) e_:ndufses an acceptable risk

range of 107 to 10 for exposure to multiple carcinogens. This range represents an incremental

increase of 1 in 10,000 to 1 in 1,000,000 in the chance of developmg cancer over a lifetime. The
MCEQ (1999) indicates that the target risk level is 1 x 10° per individual carcmogen and an
acceptable cumulative risk level is 1 % 10* . As such, nsk levels totaled across oral, dermal, and
inhalation pathways may exceed 1 x 10% and still be in compliance with MCEQ requirements

(1999) as long as no single carcinogen exceeds 1 x 10 and the cumulative risk for a single

. receptor does not exceed 1 x 10,
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Table 23 provides a summary of the non-carcinogenic effects and carcinogenic tisks associated

with each of the pathways evaluated in this assessment.

The overall hazard index across the assessed pathways and EUs was 0.1 for the Site visitor
scenario. 'This value is below the acceptable benchmark of 1.0. ‘The highest 'hazard index
associated with the Site visitor scenario was 0.07 corresponding to dermal exposure td sediment 7
_in EU4. The overall cancer risk for exposures to Site visitors was estimated to be 9 x 10 and is
primarily attributable to oral and dermal exposure'to benzo(a)pyrene and associated cPA¥s n
EU4 soil and sediments. Oral exposure to the same constituents in EU4 and EU5 surface soils - |
also contributed to the cancer risk estimate for the site visitor. Additional discussion regarding

remediation goals for this scenario has been provided in section 8.0.

The overall hazard indei for the maintenance worker scenarioé was 0.08 and is Eelow> the
acceptable benchmark of 1.0. The highest hazard index associated with the ma_intehance worker
scenario was 0.05 corresponding to oral exposure to sediment in EU4. The overall cancer risk
for the maintenance worker scenario was 4 % 10" and was primarily attributablé to dermal and |
oral exposure to benzo(a)pyrene and other cPAHs in surface soils in EUs 2, 4,and 5. Additional

discussion regarding remediation goals for this scenario has been provided in section 8.0. -

The overall hazard index for the hypothetical future construction worker was 0.000001 and is
well below the acceptable benchmark of 1.0. The highest hazard index associated \mth the
construction worker scenario was 9 x 107 corresponding to dermal exposure to surface water in
EU 4. The overall cancer risk for the hypothetical future construction worker sﬁeﬁario was 3 X
© 10% and is attributable to benzo(a)pyrene and associated cPAH oral exposure in EU4 se&imerrt
and oral and dermal exposure to EU4 and EU5 soils. Additional discussion .regarding

remediation goals for this scenario has been provided in section 8.0.

The off-Site resident scenario révealed a hazard index of 6 x 10*. This value is considerably

below the acceptable benchmark of 1.0. The overall cancer risk for the resident exposure
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| scenario was estimated to be 2 x 10™ and is attributable to oral and dermal exposure -to

benzo(a)pyrene and associated cPAHs in EU6.
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7.0 Uncertainty Analysis

Risk assessment uses a wide array of information sources and techniquesr Even in those rare
cucumstances ‘where constituent intake for an exposed individual may be measured relatively .
precisely, assumpnons will still be required to evaluate the associated risk. Generally, data are
" not available for critical aspects of the risk assessment, and the use of professional judgment,

inferences based on analogy, the use of default values, mode! estimation techniques, etc., result -

in uncertainty of varying degrees.

The expressions of risk in this assessment are not probabilistic; the expressions of risk are
conditional, based on the conditions represented by the single-point values selected for the
analysis. This section is intended to identify and qualitatively evaluate the more salient

Site-specific uncertainties and their potential influence on the credibility of the estimated Site

risks.

7.1 Uncertainty of Data Evaluation Factors

Uncertainties in data analysis include analytical error, selection of COPCs, adequacy of sanipling
design, etc. Generally, there is far less uncertainty in this phase of the risk assessment process
than other aspects contribute. '

Laboratory analysis is extremely accurate relative to the potential error of “pfofessional
judgment” in exposure assessments. The uncertainty of analytical data is likely to be less than
25 percent, most of the time.

The adequacy of the sampling strategies to characterize Site conditions is a potentialiy large
source of uncertainty. Bécause of the limited availability of resources, sample collection is
generally limited. However, sampling (especially in multiple surveys) is not random, but is
designed to locate the areas with the highest levels of constituents. Thus, test data are biésed
toward overestimation of average constituent levels. In addition, in most instances, the upper

95-percent confidence limit. of the average concentration is utilized as an exposure-point
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concentration in the risk assessment. The use of this value likely will result in an overestimation

of risk, as the 95% UCL represents a value that will be greater than the true average 95% of the
time. | '

- Oftentimes, only a portion of detected constituents are carried through the risk assessment
process because constituents are eliminated through COPC screening .procedufeé (US EPA,
1989). This could result in'an underestimation of risk, although the COPC selection process is

 intended to identify those constituents that account for the vast majority of potential risk.

COPCs lacking published RfD values were not quanUtatwely evaluated and this may result in an

underestimation of potential hazards (non-carcmogemc effects).

7.2 Unceitainty of Toxicity Values

The US EPA’s IRIS states that the uncertainty associated with RfD values for non-carcinogenic
endpoints of toxiéity “span perhaps an order of magnitude.” In fact, the un__cert_ainty of
extrapolating dose-response data from animals to humans with the application of multiple safetj
factors (100 to 10,000 or more) is likély to be several orders of magnitude. Current policies for

deriving RfD values wiil often result in an overestimation of risk.

The uncertainty associated with the estimation of cancer risk contributes, by far, the'major source
- . of potential error and 'uncertainty. It is beyond the scope of this analysi's to expldi'e this toxicity

assessment factor in any detail. However, a few salient points are noted below.

Some constituents classified as carcinogens have been shown to produce an increased incidence
of cancer in mice but not rats, for example. If the mouse is not an adequate model for the rat, it
may be wondered how reliable a model it is for human beings. The assumption of linearity and a
non-threshold phenomenon in the dose versus risk relationship may not be valid and could fe‘sult

in a very large overestimation of actual cancer risk, if any even exist at low doses in humans, -
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The US EPA evaluated the uncertainty of cancer risk estimates from exposures o trichloroethene B
and several other related VOCs in public drinking water supplies (Cothern et al., 1984). These
US EPA scientists concluded the following:

« The largest uncertainty in the calculations is due to the choice of the model
- [Multistage, Weiball, Logit, Probit, etc.] used in extrapolating risk to low doses in
humans, and is 5 to 6 orders of magnitude;

e If a single mode} were chosen [assumed to be valid], the overall uncertainty in risk
estimates would be 2 to 3 orders of magnitude;

e The exposure estimates contribute, at most, an order of magnitude to the uncertaihty;
and o

e It would appear that until a particulai' compound’s mechanisms of cancer are better
known, it is likely-that the uncertainty in the toxicity will not be improved.

. 7.3 Uncertainties in Assessing Potential Exposure

Ideally, Site-specific exposure values should be used when assessing potehtial intakes of
chemicals at a Site. Oftentimes, however, Site-specific data are not available; therefore, the risk
assessor must estimate values that most accurately reflect Site conditions. In doing so, US EPA
or other regulatory default values were utilized in place of Site-specific data. These values may
over- or under-eétimate risks, depending on Site conditions.aﬂd the percentile range in w_hich.thé
default values fall (e.g., 50%, 95, |

Although a considerable amount of pﬁblished data is available on theé most common exposure
parameters (e.g., body weight, skin surface area), even these data contain uncertainties. Studies
conducted by different scientists often provide differing levels of detail, statistics, and accuracy
based on sample size, study design, geographic area, etc. Such discrepancies can increase
uncertainty when the data are combined to derive a single-point default value. These data may

be the best available; however, the reflection of reality may still be imprecise..

wikerrmcge\hattiesh\99030984\draft\Ohattiesburg.doc ' - Environmental Standards, Inc.
7-3



Where published exposure parameters were not available, best professional judgment had to be
used, thereby increasing uncertainty. The defauit or estimated exposure parameters used in this -

- assessment likely resulted in a moderate over-estimation of risk.

The intakes estimated for dermal absorption of PAHs adsorbed into-soils adhe'ring.to skin may
overestimate risks for a host of reasons. Early studies conducted by Falk and coworkers
indicated that the carcinogenic effect of B(a)P on subcutaneous injection in mice could be
markedly inhibited by the simultanecus administration of various non-car¢inogenic PAHS (Falk
etal, 1964; as cited in ATSDR, 1988. In other subcutaneous injection and skin-painting studies _
with mice, it was shown that a combination of several non-carcinogenic PAH compounds, mj:;egi
according to the proportion occurring in auto exhaust, did not enhance or inhibit the action of
two potent PAH carcinogens, B(a)P and dibenz(a,h)anthracene- (ATSDR, 1988).

The carcinogenic potency of B(a)P and other carcinogenic PAHSs is generally determined by
- injecting solutions under the skin, painting the skin with the carcinogénic PAH dissolved ina.
solvent, or dissolved in corn oil in feeding' studies. This vehicle or matrix affords a high level of
bioavailability of the carcinogenic PAH compound. Recently, Krueger et al. "(1999) conducted
in vitro percutaneous absorption studies with contaminated soils and organic solvent extracts of
contaminated soils collected at former manufactured gas plant (MGP) sites. The MGP tar- .
contaminated soils contained P.AHs at levels ranging from 10 to 2400 mg/kg. The dermal
penetration rates of PAH from the MGP tar-contaminated soils and soil solvent extracts were
determined experimentally through human skin using tritrum-labelled B(a)P as a surrogate.
Results showed reductions of two to three orders of m.agnitude in PAH absorption through |
human skin from the most contaminated soils in comparison to the soil extracts. Reduction in
PAH penetration was attributed to soil matrix properties. That is, PAH compounds adsorbed to
organic carbon in a soil matrix are far less bioavailable for dermal flux than PAH compounds
dissolved in a solvent. [No correction for such a profound soil matrix effect was applied in
quantitatively estimating cancer risks due to dermal absorption of B(a)P and other carcinogenic
PAHs in this assessment.] | ' |
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8.0  Summary of Findings

The results of the baseline human health risk assessment indicate potentially unac_teptéb]e risk

levels for the following exposure scenarios:

Potentially Exposed Population Media EU
Site Visitor Sediment 4
_ Surface Soil 4,5
Maintenance Worker "~ | Sediment 4
| Surface Soil - : 2,4,5
Constructibn Worker Sediment 4
o Subsurface Soil 4,5
Off-Site Resident | Sediment ' 6

The risk levels associated with the above scenarios were driven by cPAHs, particularly
benzo(a)pyrene. To determine the extent of remediation necessary to reduce these risks to

acceptable levels, sediment and soil data for cPAHs in EUs 2, 4, 5, and 6 were closely examined.

The . benzo(a)pyrene exposure-point concentration used to evaluate maintenancé worker
exposures to surface soil in EU2 was 5.2 mg/kg (sample location GEO-13/0-1"). This was the
maximum benzo(a)pyrene concentration found in surface soil in EU2. The next highest-
concentration of bénzo(a)pyrene in surface soil was found at SS-10 (2.4 mg/kg). Howéver, as
previously noted, these samples were coilected at locations within a densely wooded area. No

remediation is planned to address surface soils at these locations for the following reasons: -

» No maintenance activities are currently conducted in this area;
e Any remediation would require significant clearing; and
e Cancer risks associated with surface soils at these locations only slightly exceed 1 x 10* for

two individual constituents, and the total cancer risk level is still less than 1 x 107

w:‘ukcmncge\hatﬁesb\99030984\draﬁ\9hattiesburg.doc Environmental Standards, Inc.
8-1 -



In EU4, the maximum concentration of benzo(a)pyrene was used as the exposure-point
concentration for site visitor, maintenéhce worker, and construction worker exposure to
sediment. The benzo(a)pyrene exposure-point concentration used to evaluate these in EU4 was
130 mg/kg (sample location. SD-02, see Figure 2). The next two hlghest concentrations of -
benzo(a)pyrene in sediment were found at SD-12 (71 mg/kg) and SD-23 (5.57 mg/kg), |

respectively. Implementing a remedy to remove, treat, or preclude contact with sediment at

sample locations SD-02, SD-12, and SD-23 would leave a concentration of 3.1 mg/kg (sample

location SD-18) as the maximum concentration in sediment that could be potentially contacted -
by site Visitors, maintenance workers, and/or construction workers in EU 4. Excluding samples
SD-02, SD-12, and SD-23 and using 3.1 mg/kg as the exposure-point concentration drops the
risk level for dermai and oral contact with sediment by a visitor and orai contact with sediment
by a maintenance worker or construction worker to within acceptable levels (i.e., no risk level

associated with a single carcinogen exceeds 1 x 10%; Tables 79 - 83).

' In EU4, the maximum concentration of benzo(a)pyrene was also used as the exposure-point

concentration for site visitor, maintenance worker, and construction worker soil exposures. Each
of these receptors could potentially be exposed to soils at different depth ranges: visitor 0-1; bgs,
maintenance worker 0-6” bgs, and construction worker 0-20° bgs. The sample locations and
corresponding concentrations of benzo(a)pyrene that contributed to elevated risk estimates in the

three exposure scenarios are presented in the table below:

Sample Location | Benzo(a)pyrene Concentratiop
(mg/ke)
GEQ-48/0-1" ' 500
GEO-21/0-1" . | 230
'GEO-212-3 | 190
GEO-19/0-1" - 56
GEO-46/0-1" . 16
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Sample Location | Benzo(a)pyrene Concentration
(mg/kg)

GEO-20/5-6’ 11
GEO-47/5-6 9.6
GEO-48/2-3" 6.1

- GE0-20/0-1" 32
GEQ-47/0-1" 3
GEQ-19/2-3° 24

Implementing a remedy to remove, treat, or preclude contact with the surface (0-1° bgs) soil
sample locations tabulated above would result in eliminating exposures for the sité visitor
scenario (i.e., the 0-1’ bgs samples listed above comprise the entire data set for visitor exposures
1o surfaée. soils in EU4). In addition, implerhentation of a remedy addressing the sample )
locations tabulated above would leave a maximum benzo(a)pyrene soil concentration in the 0-6”
horizon of 0.29 mg/kg (sample location GEQ-19/5-6"). Using the concentration of .29 mg/kg
as the exposure-point concentration for estimating risk to maintenance workers drops the risk
levels to within acceptable levels (Tables 84 - 85). Implementation of this remedy would also
reduce the benzo(a)pyrene exposure-point concentration in soils in the 0-20° horizon for
construction workers to 5.2 mg/kg resulting in estimated risk values we:il below -acceptable
levels (Tables 86-88). - In situ biological treatment is proposed to address impacted soils within
EU4. This will include clearing, tilling, application of inorganic nutrients, and, once soils are
remediated to the extent practicable, placement of concrete cover. The area to be remediated
will extend at least from Courtesy Ford to the edge of the railroad right-of—Way, and may extend o

onto the railroad right-of-way with the permission of the Southern railway.

In EUS, the surface soil sample locations contributing most to elevated risk levels for the
maintenance worker, construction worker, and site visitor scenarios were GEO-33/0-17,
GEO 33/2-3’, GEO-30/0-1°, GEO-59/0-1, GEO-29/0-1’, and GEO-28/0-1’ (see Figure 2). All

sample locations, with the exception of GEO-59/0-1°, are located underneath paved areas in a
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parcel of land extending ﬁ'om-C_ourtesy Ford to the southeast (Figure 2). Pavement in this area
preciudes direct contact with surface and subsurface soils; iherefore, it _.is not ahticipated that
current or fiture maintenance workers or site visitors will have access to soilé in or around these
sample locations. In addition, a deed restriction will be implemented requiring the ma'inteﬁ.ance
of the paved areas to eﬁsur_e protection of human health in the future. 'S-.ample location
GEOQ-59/0-1", with a benzo(a)pyrene exposure point concentration is 6.1 mg/kg, however, is
adjacent to West Pine Street-in an unpaved area. Implementing a remedy to remove, treat, or
preclude contact with surface soil at this location would leave a concentration of 0.3‘7 mg’/kg
{GEO-60/0-1") as the maximum concentration in surface soil not cerréd by pavement that could
potentially be contacted by any of the three receptors in this EU. ,Exbluding ‘-_.sample
GEO-59/0-1" and using 0.37 mg/kg as the exposure-point concentration drops the estimate’d’
exposures in EUS to within acceptable levels (i.e., no risk level associated with a single

carcinogen exceeds 1 x 10°%; Tables 89 - 92).

The bénio(a)pyrene exposure-point concentration used to evaluate adult and child resident
exposures to sediment in EU6 was 49 mg/kg (sample location SD-03, see Figure 3). This was
the maximum benzo(a)pyrene concentration .found in sediments in EUS. Sample locations
SD-04, SD-14, SD-13, SD-16, SD-15, and SD-17 (33, 122, 3.27, 2.8, 2.42, and 226 mg/kg

- respectively) also contributed to elevated cancer risk estimates for both receptors. Implementing

a remedy to remove, treat, or preclude contact with sediment at these sample locationé would
leave a concentration of 0.97 mg/kg (sample location SD-0S5). Using the benzo(a)pyrene

concentration of 0.97 mg/kg as the exposure-point concentration for sediment exposure to adult

and child residents reduces the risk estimate to within acceptable limits (i.e.',‘. no risk level

ass_'ociated with a single carcinogen exceeds 1 x 10%; Tables 93 - 96). Remediation activities are

proposed to remove impacted sediment and preclude contact with residuals in the northeast

.~ drainage ditch. These activities include removal and off-Site treatment and/or disposal of '

impacted sediments, instailation of a storm water collection and conveyance pipe, backfilling

around the culvert, and planting with native grass.
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Table 19

Summary of Human Health Exposure Parameters

Kerr McGee, Hatti¢sburg, MS

Receptors: Adolescent Maintenance Construction Off-Site Off-Site
Visitor Worker Worker Resident Resident
Child Adult
Parameter Units
Surface area available for exposure - soil em‘/day 3052 1 3000 1 5560 1 1724 1 4780 1
Surface area available for exposure - sed. & sw cm’/day 3945 1 3000 1 k1) 1 - 2229 i 6180 1|
Total skin surface area - em’ 127683 2 20000 2 20000 2 72132 20000 2
Skin surface area available for exposure - soil Y% 23.9% 2 15% 2 27.8% 2 23.9% 2 23.9% 2
Skin surface arca available for exposure - sed. & sw % 30.9% 2 15.0% 2 15.0% 2 309% 2 309 2
Adherence factor - soil mg/em’ 0.026 2 0.038 2 0.1 2 0.026 2 0.026 2
Adherence factor - sed. - mg/om’ 0.33 2 0.038 2 0.13 2 033 2 03 2
Dermal absorption factor - cPAHs 0.03 3 0.03 3 0.03 3 0.03 3 0.03 3
Dermal absorption factor - other SVOCs 0.3 3 0.1 3 0.1 3 0.1 3 0.1 3
Exposure time hours/day 1 5 1 5 1 5 i 5 1 5l
Exposure frequency - sofls days/year 12 5 150 5 10/70* 5 NA NA
Exposure frequency - soils (EU4) days/year 12 3 30 5 10/70" 5 NA - NA N
Exposure frequency - sed. & sw days/year 12 5 .30 5 ‘B 5 40 5 40 5l
Exposure duration : . years 10 .6 25 6 1 5 6 6 24 6
Body weight : kg 45 6 70 & 70 6 - 15 7 70 6
Averaging time - nohcarcinogenic days 3650 T 9125 7 365 7 219 7 B0 7
Averaging time - carcinogenic B .days. 25550 . .7, 25550 7 25550 ? 25550, 7 25550 7
Inggstion rate - sail - : ” mg/day 1060 2 1040 2 430/100* 2 200 2 100 g
Ingéstion rate - surface watér - Lihour 0.01 oE G.01 6 0.01 5 0.05 6 003 G
Matrix effect - PAHs : 1 5 A 5 } 5. i 5 I 5
Inhalation rate : : w/day NA NA 20 6 NA. NA ‘
Retention factor - semivolatiles NA NA 0.75 B NA NA

NA - Not Applicable
1 Calculated
2 USEPA 1997, Exposwre Factors Handbook

3 USEPA 1995, Region Il Technical Guidance Manual: Assessing Dermal Exposure to Soil

4 USEPA 1992, Dermal Exposure Assessment

5 Reasonable Maximum

& USEPA 1995, Region TV

7 USEPA 1991, HHEM Supplemental Guidances

8 International Comemission on Radiological Protection, 1968
*Exposure Scenario A/Exposure Scenario B

Tparams. XLS \ hh params
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_ Table 20
. Particulate Emission Rate for Vehicular Movement and Excavation
- Kerr McGee, Hattiesburg, MS

Vehicular Movement
E=k* (5.9)* (/12)S/30) * (W/3Y0.7((w/d)*0.5) * ((365-py365) = 1649 Ibs/vehicle mile

E= 1649 particulate emission rate (Jbs/vehicle mile - 30 miles travelled total over 80 - 8 hr days)

k= 0.5 particle size multiplier US EPA AP-42, 1996

s= 50 percent gill content Site Specific

§= 15 mean vehicle spoed {mishr) - US EPA SEAM, 1988
W= 125 mean vehicle weight (ton) US EPA SEAM, 1988
we- 8 mean number of wheels per vehicle - US EPA SEAM, 1988

p= 110 mean number of days with 20.01 inches of precipitation per year US EPA SEAM, 1988

Emission Rate Tos/sec = (E hs/mi) * (30 mifjob) * (job/80 days) * (1 day/8 tws} * (1 hr/3600 sec)
-2.15E-04  ibsisec '
9.74E-02  plsec
0.00010  kg/sec

Excavation
lE=p.0*syM"= 7.90E+00  Tosour

E= 7.90E+00 particulate emission factor (Ihs/hr) : : .
5= 50 percent silt content Site Specific

M= 15.1 percent soil moisture content Site Specific
' ‘ Emission Rate=  2.20E-03  Ibs/sec
' 0.996 gfsec

0.000996 _ kg/sec

7EU2_CW_Seil XLS/particulate /
Pagelof | [Q

ENVIRONMENTAL STANDARDS K=




e

‘Table 21
Summary of Windrose Data
- Kerr McGee, Hattiesburg, MS
GRAPHICAL EXPOSURE MODELING SYSTEM
STAR STATION JACKSON/T HOMPSON, MS 1974-1978
DIRECTION FREQUENCY WINDSPEED DIRECTION _FREQUENCY WINDSFEED
N 333325 0.03 5 0.05336 308 ‘
NHE 1.89301 0.03 ' SSW 009995 329
NE 3.56791 0.07 SwW 0.10061 .3.65
ENE 0.12132 4.04 WEW ' 0.14723 : 393
E 0.04843 3.39 w : 0.05047 AT
ESE 0.04328 3.2 WNW 0.04341 . 351
SE 0.03686 3 NW 0.02908 328
SSE 0.05274 2.99 ‘ NNW 0.0406 3.26
STABILITY FREQUENCY WINDSPEED AUXILIARY VARIABLES
1 259.2 013 Afienoon mixing height (meters) - 1409
2 0.053 024 Noctumal mixing height (meters) 472
3 11.3 1 Amibient gir temperature (Kelvin} 303.6
4 0.01264 217 Precipitation frequency (fraction} (2898 _
5 0.08137 2,98 Precipitation intensity (mim/hour) 7366 .
6 0.1315 39 Grand average windspeed mis) [ 469 |
Swindrose.xs | star
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Table 23
Summary of Hazard and Risk Calculations

. _ Kerr McGee, Hattiesburg, MS
TFotat Total :
Potentiaily Exposed Hazard Cancer Driving Tabie
Source/Pathway Population Index: Risk  Constituent . Referenced
Dermal Exposure to Sediment in EU1 Visitor WA 4E-08 24
COral Exposure to Sediment in EU1L : Visitor NA  SED8 25
' | Sub-Total . MA  RE-08
Dermel Expusuré to Surface Water in EU1 Visitor NA  4E07 o 26
Oral Exposure to Surface Water in EUI Visitor NA 9E-09 27
| Sub-Total NA  4B-07
_|Permal Exposure to Surface Soil in EU2 Visitor - NA JEGE .28
Ol Exposure to Surface Soil in EU2 Visitor NA  6E07 . - 29
] Sub-Total NA  6E-07
Dermal Exposure to Surface Soil in EU) Visitor © NA B9 0
Oral Exposure to Surface Soil in EU3 - Visitor NA  SE-08 ) 31
| Sub-Total NA  9E-08 ° :
Dermal Exposure 1o Sediment in EU4 , Visitor 7E02 I1E05 | cPAHs 32
Oral Exposure to Sediment in EU4 Vistlor ) 3EQ2  2E-05 - cPAHs 3
| Sub-Total 1E-Di _ 3E-05
Dermal Expesure to Surfece Water in EU4 Visitor . 2E-04 GE-O7 M.
Oral Exposure to Surface Water in EU4 Vigitor - 2E05  2E-08 35
: i Sub-Tolai . IE04  9E-D7 '
. Dermail Exposure to Surface Soil in EL4 Visitor 4E-03  3E-06 = 36
' Oral Exposure to Surface Soil in EU4 Visitor . JE-02  6E-D5 c¢PAHs 37
[ Sub-Total JE-02__ 6E-05
Dermal Exposure to Surface Soil in EUS Visitor .NA  3EO7 k1 .
Oral Exposure to Surface Soil in EUS Visitor : MNA 6E-06 Benzo{a)pyrene 30 .
: | Sub-Total NA _ 6E-06

Visitor Total: 1E-01 9E-05

Bsummary. XLS \ surnmary
Page 1 of 3 .
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Table 23
© Summary of Hazard and Risk Calculations
. Kerr McGee, Hattiesburg, MS

Total Total
Potentially Exposed Hazard Cancer  Driving Table
Source/Pathway Population Index Risk  Constitvent Referenced

Dermal Exposure to Sediment in EU Maintenance Worker NA  1E-08 40

Cral Exposure to Sediment in EU1 Maintenance Worker NA  2EL07 - 41
] Sub-Total NA  2E07

Dermal Exposure to Surface Water in ELF1 Maintenance Worker NA  1E-06 . 42

Oral Expposure to Surface Water in EU Maintenance Worker NA  4E-08 43
| Sub-Total NA  1ED6

Dermal Exposure to Surface Soil in EU2 *  Maintenance Worker NA  5E-07 44

- |Oral Exposure to Surface Soil in EL2 Maintenance Worker NA  JE-06 cPAHSs 45
| Sub-Total Na  7E-06

Dermal Exposure to Sediment in EU4 ) Maintenance Worker 1E-02 4E-06 Benzo(a)pyrene 46

Oral Exposure to Sediment in E1J4 Maintenance Worker 5E-02 6E-05 cPAHs 47
il Sub-Total 6E-02  7E-05

Dermnal Exposure 1o Surface Water in EU4 - Maintenance Worker .  3E-04 3E-06 > a8

Oral Exposure to Surface Water in EU4 Maintenance Worker 3E-05 9E08 49
[ Sub-Total JE04 - IE06

Dermal Exposure to Surface Soil in EU4 . Maintenance Worker SE-03 2E-0S cPAHs 50

Cral Exposure to Surface Soil in EU4 Maintenance Worker ~ 2E-02  JE-(4 cPAHs 31
I Sub-Total 3E-02  2E-04

. Dermal Exposure to Surface Soii in EUS Maintenance Worker NA 6E-06 Benzo{z)pyrene 52

Orul Exposure to Surface Soil in EUS Maintenance Worker NA  9E-05 cPAHs 53
] Sub-Total NA  1E-04

- Muintenance Worker Total: 8E-02 4E-04

Ssummary.XLS \ summary
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Table 23
Summary of Hazard and Risk Calculations
Kerr McGee, Hattiesburg, MS

Total Total ]
FPotentially Exposed Hazard Cancer Driving Table
Source/Pathway Population Index Risk  Constituent  Referenced

Dermal Exposure to Sediment in EUL Construction Worker NA 5E-10 54
Oral Exposure to Sediment m EU1 Construction Worker NA  9E09 55

i Sub-Tatal Na  1E-08
Dermal Exposure to Surface Water in EUI Construction Weorker NA  1E08 ’ - 56
|Omai Exposure to Surface Water in EUT Construction Worker MA  4E-10 : 357

| Sub-Total NA  1E-08
Dermal Exposure 10 Soil in EU2 Construction WorkcrA NA  4E-07 58
" |Cral Expesure w Soil in EU2 Construction Worker NA  2E-06 . : 59
"|Inhalation of Fugitive Dust in EU2 . Construction Worker NA  7E-08 50

| Sub-Total NA  2E-06 '

Dermal Exposure 1o Sediment in EU4 ~ Construction Worker NA 2E-07 61
Cral Exposure to Sediment in EU4 Construction Worker NA JE-06 Benzo(a)pyrene 62

[ Sub-Total NA __ 3E-06
Dermal Exposure to Surface Waler in EU4 . Censtruction Warker 9E-07 3E-08 - . ) 63
Oral Exposure to Surface Water in EU4 " Construction Worker SE-07 DE-10 684

| Sub-Total IE-06 3E-08 '

Dennal Exposure to Soil in EU4 -Construction Worker NA  RE-06 Benzofa)pyrene 65
.. Oral Exposure to Soil in EU4 Construction Worker NA - 4E.05 cPAHs 66
" |Inhalation of Fugitive Dust in EU4 Construction Worker NA  |E-06 Benzo{a)pyrene 67

. i - Sub-Total -~ NA  5E-05
Dermal Exposure (o Soit in EUS 7 Comstruction Worker NA  T7E07 68
Oral Exposure to $oil in EUS o Construction Worker ~ NA  3E-06 Bemzo(alpyrene 69
Inhalation of Fugitive Dust in EUS Construction Worker NA 1E-07 70

: | Sub-Total NA  4E-06

Construction Worker Total: 1E06 SE-05

Dermal Exposure to Sediment in EUS Child Off-Site Resident "NA + 2E-05 cPAHs 71

Oral Exposure o Sediment in EU6 Child Off-Site Resident NA TE-05 - cPAHs 72
| " Sub-Total NA  9E15 '

Dermal Exposure to Sediment in EU6 Adult Off-Site Resident SE-04  4E05 cPAHs 73

Oral Exposure to Sediment in EU6 Adult Off-Site Resident LE-04 ~ 3E-05 cPAHs 74
[ Sub-Total 6E-04  7E-05

Dermal Exposure to Suﬁace Water in EUS Child Off-Site Resident NA 2E-D6 * 15

Oral Exposure to Surface Water in EU6 Child Oif-Site Resident NA SE-07 76
| . Sub-Totl NA  3E06

Dermal Exposure to Surface Water in EU6 Adult Off-Site Resident NA  SE-06 * el

Qral Exposure to Surface Water in EU6 Adult Off-Site Resident MA  BE08 78
[ Sub-Total NA  SE-06

Off-Site Resident Total: 6E-04 2ZE-04

*Estimated carcinogenic risk level is below de minimis level as no single constituent exceeded 1210 and thc cumulative site
. carcinogenic risk is below 1x10™ (Secuon 501, MCEQ, 1999).
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Table 24
Dermal Exposure to EUI Sediment by an Adolescent Visitor (Aged 7-16 years)

. Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Ce*SA*AH® ARSYEF*ED*CE
. BW*AT
Cs - Concentration in sediment = mg'kg chem. spec.
SA - Surface area available for exposure = cmiiday 3945 calculared
'SA,- Total skin surfacearea= ~ ©m’ 127683  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
‘ ' AR - Adherence facior= mglem”  0.33 USEPA 1997, EFH
ABS,, - Absorption - cPAHs = 003 USEPA 1995, Region HI
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Expostrre duration = years 10 USEPA. 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650  USEPA.1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration Average Daily Dermat Average Lifetime Cancer Slope .

. in Sediment Intake Chronic RfD  Hazard Daily Intake Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/4mg/ke-day) . Risk
Semivolatiles ) ) _ .
Benzo{a)anthracene 590E-01  1.68E-08 NA NA 2.41E-09 1.46E+0D 1.51E-09
Benzo{a)pyrene . 3.90E-N 1.11E08 NA NA 1.50E-09 1.46E+01 2.32E-08

) Benza(b)fluoranthene 5.80E-01 1.66E-08 NA NA 2 36E-09 1.46E+00 345E-09
' . Benzo(k)flusranthene 1.90E-01 542E-09 NA . NA 71.75E-10 1.46E-D1 1.13E-10
Chrysene . 5.30E-01 1.51E-G8 . NA NA 2.16E-09 146E-02 3.15E-11
|Dibenz{a,h)anihracene 6.20E-02 1.77E-G9 NA . NA 2.53E-10 1.46E+01 3.69E-09
Indena(1,2,3-cd)pyrenc 220E-01 6.28E09 NA NA 8.97E-10 1.46E+00 1.31E-09
NA - Not Available ) Totat Cancer Risk =  3.53E-08
. 6ELN_Vis_Sed XLS \ derrmal ENVIRONMENTAL STANDARDS
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able 25
ral Exposure to EUI Sediment by an Adolescent Visitor (Aged 7-16 years)

Kerr McGee, Hattiesburg, MS
Intake {mpke-day)= - Cd¥ingR* T
BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1994, Region |
EF - Exposure frequency=  days/year 12 USEPA 1991, HHEM
ED - Exposure duration = years 10 reasonable assumption
_ CF-Conversion factor=  kgimg  1.00E-06 ' '
ME - Matrix effect = 1 reasonable 2ssumption
BW - Body weight = kg 45 USEPA 1997, EFH
AT, - Averaging time - noncarcinogenic = days 3650 reasonable assuraption
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average .
Concentration  Average  Oral Chrenic ' Lifetime Daily Oral Cancer i
. in Sediment  Daily Intake RD Hazard Intake - Slope Factor Cancer
Constituent mg/kg mg/kg-day  mp/kg-day Index mg/kg-day  1/mg/kg-day)  Risk
Semivolatiles '
Benzo{a)anthracene . 5.90E-01 4.31E-08 NA NA  6.16E-09 7.30E-01  4.50E-09
Benzo{a)pyrene 3.90E-01 2.85E-08 NA NA 4.07E-09 7.30E+00 ~ 297E-08
Benzo{b)fluoranthene 5.80E-N 4.24E-08 NA NA 6.05E-09 _ 7.30E-01 4.42E-09
enzo(k)fluoranthene 1.90E-01 1.39E-08 NA NA 1.98E-09 7.30E-02  1.45E-10
hrysene 5.30E-01 3.87E-08 Na NA 5.53E-0% 7.30E03 4.04E-11 .
ibenz(a,hjanthracene 6.20E-02 4.53E-09 NA NA 6A7E-10 7.30E-+00 4.72E-09
Indeno{!,2,3-cd)pyrene 2.20E-01 1.61E-08 NA NA 2.30E-09 7.30E-01 1.68E-09

Total Cancer Risk = 4.52E-08
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Table 26

Dermal Exposure to EUI Surface Water by an Adolescent Visitor (aged 7-16 pears)
Kerr McGee, Hattiesburg, MS

I intake (mg/kg-day) = Cw*SA*Kp*ARBS*® *ED*CF
BW*AT
Cw - Concentration in surface water = mg/L see helow
' SA - Surface area available for exposure = cm® 3945 calculsted
SA, - Total skin surface area = cm’ 12768.3 USEPA 1997, EFH
Fs - Fraction of skin surface arca available for exposure = 30.9% USEPA 1997, EFH
Kp - Dermal permesbility constant = cm/hr see below
. ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 111
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = Vears 10 USEFPA 1995, Region TV
CF - Conversion factor = Licn? 1.00E-03
BW - Body weight = ke 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25350 USEPA 1991, HHEM
Average
Concentration in Average Dermal Lifetime Daily  Cancer Slope

. ) Sorface Water Kp Daily Intake Chronic R Hazard Imake Factor :
Constituent mg/L emfr  mgkg-day  mgfkg-day  Index me/kg-day  1/(mg/kg-day) -Cancer Risk
Semivolatiles ' .

_1Benzo{a)anthracene 1.00E-03 8.10E-01 7.00E-08 HA T NA 1.00E-08 1.46E+00 1.46E-08
Benzo(a)pyrene 5.00E-04 1.20E+00 5.19E-08 NA NA TAIE-09 1.46E+01 1.08E-07
Benzo(b)fluotanthene 5.00E-04 1. 20E+00 5.19E-08 NA NA T41E-09 - 1.46E+H)0 1.08E-08

. Benzo(k)fluoranthene SO0E04  4.48E+01  1.54E-06 NA NA 2.77E-07 - 1.46E-01 4.04E-08
Chrysene 5.00E-04 8.10E-01 3.50E-08 NA NA 5.00E-09 1.46E-02 7.30E-11

| Dibenz{a,hjanthracene 5.00E-04 2. T0E+00 1.17E-07 NA NA 1.67E-08 1466+ . 2.43E-07
i indeno(1,2,3-cd)pyrene 5.00E-04 1.90E+00 §.22E-08 NA NA 1.17E-08 1 46E+H00 LTIE-O8
NA - Not Available Totat Cancer Risk = 4,35E-07

£
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Table 27

Oral Exposure to EUI Sutface Water by an Adolescent Visitor (aged 7-16 years}

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Csw*IngR*EF*ED*ET
BW®*AT
Csw - Concentration in surface water = mg/L see below
JIngR - Ingestion rate for surface water = L/hour 0.01 USEPA 1995, Region IV
’ EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 19935, Region IV
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Expasure Assessment
BW - Body weight = ke as USEPA 1995, Region [V
AT, - Averaging titne - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
. Average
Concentration In ~ Average Oral Chronic Lifetime Daily Oral Cancer
Surface Water  Daily Intake RID Hazard Intake Slope Factor )
Constituent meg/L mg/kg-day . mg/kg-day Index me/kg-day 'lf{llig!kg-day) Cancer Risk
Semivolatiles ' '
Benzo(ajanthracene 1 .Q0E-Q3 T.HNED9 NA NA 1 GAE-00 7.30E-01 7.62E-10
Benzo(a)pyrene - - 5.00E-04 3.65E-0% NA NA S22E-10 730E+00 - -3.21E09
Benzo(b)fluoranthene . 5.00E-04 3.65E-09 NA NA S.R2E-10 7.30E-0% 381E-10 |
Benzo(k)fluoranthene 5.00E-04 3.63E-09 NA NA 5.22E-10 7.30E-52 . 3BlE-i1 |
" {Chryzene 5.00E-04 3.65E-09 NA' NA 5.22E-10 7.30E-23 - C3R1E-2
. : Dibenz(a,hjanthracene 5.00E-04 3.65E-09 NA NA $.22E-10  TI0E400 3.81E-09
Indeno(!,2,3-cd)pyrene: 500E04 .  3.65E-00. NA NA 5.22E-10 7.30E-01 3.81E-10

NA. - Not Available

TEUL_Vis_SW.XLS \ingestion
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Tabie 28
Dermal Exposure to EU2 Surface Soil (0-1') by an Adolescent Visiter (aged 10-16 years)

Kerr McGee, Hattiesburg, MS
Intake (me/kg-day) = s*SA*AH* ABS*EF*ED*
BW*AT
: Cs - Concentration in sojl = mg/kg chem. spec.
SA - Surface area available for exposure = emi/day 3052 calculated
$A, - Total skin surface area = cm’ 12768.3  USEPA 1997, EFH
Fs - Fraction of skin surface arez available for exposure = 23.9% USEPA 1997, EFH
| AH - Adherence facior = mglem’  0.026 USEPA 1997, EFH
| ABS._ - Absomption - cPAHs = 0.03 USEPA 1995, Region 11l
EF - Exposure frequency = days/year 12 reasonable agsumption
ED - Exposure duration = years 10 USEPA 1995, Region Iv
CF - Conversion factor = kg/mg 1.00E-06 :
BW - Body weight = ke 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
‘Averlge
Concentration in Avernge  Dermal Chronic Lifetime Daily Cancer Slope
Soil Daily Intake RID Hazard Intake Factor :
Constituent . my/ke mg/kp-day mg/kg-day Index mg/ke-day 1/{mg/kg-day) Cancer Risk|
Semivolatiles . -
| Benzo(alanthracene 5.70E+00 11TEDE NA NA 1.66E-0% 1. 46E+0D 243E-09
’ Benzo(a)pyrene © 5.08E+H)0 8.83416E-09 NA NA 1.26E-09 1.AGE+( 1.84E-08
~ |Benza(b)fiucranthene 9.20E+00 1.60E-08 NA NA 2.29E-09 1.46E+00 3.34E-09
| Benzo(k)fluoranthene 2.93E+00 5.10E-02 NA NA T7.28E-10 1.46E-01. 1.06E-10
| . Chrysene 8.00E+00 1.39121E-08 NA NA 1.99E-(9 1.46E-02 2.90E-1!
Dibenz(a,h)anthracene 4.93E-01 8.57E-10 NA NA 1.22E-10 1.46E+(1 1.79E-09
indeno(1,2,3-cd)pyrene 3. 0E+00 6.43E-09 NA NA 9.19E-10 146E+)) L34E-09
NA - Not Available : Total Cancer Risk=  2.75E-08

/
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Table 29
. Oral Exposure to EU2 Surface Soil (§-1') by an Adolescent Visitor (aged 10-16 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/ke-day) = Cd*ingR*EF*ED*CP*ME
C BWHAT
Cd - Concentration in sediment=  mglkg see below
IngF. - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/vear 12 reasonable assumiption
ED - Exposure duration =~ years 10 USEPA 1995, Region IV
CF - Conversion factor = kefmg 1.00E-0%
ME - Matrix effect = : 1 Magee, ¢t al., 1996
BW - Body weight = kg 45 - USEFA 1995, Region TV
AT, - Averaging time - NORCATCInOEENic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
- : Average
Concentrationin  Average  Oral Chronic Lifetime Daily  Oral Cancer
Soll Daily Intake RED Hazard Intake Stope Factor ‘
Constituent mgkg mg/kg-day mg/kg-day  Index mg/kg-day  V(mg/kg-day) Cancer Ri
Semivolatiles _
Benzo(a)anthracene 6. T0E+00 4.89E-07 NA NA 6.99E-08 7.30E-0N 5.10E-08
Benzo{a)pyrene 5.08E+00 3.T1E~07 NA NA 5.30E-08 7.3OE+_00 3.837E07
Benzo(b)fluoranthene G20E+HID 6.72E-07 NA NA 9.60E-08 7.30E-01 7.01E-08
Benzo({k)fluoranthene 2.93E+00 2.14E.07 NA HA 3.06E-08 7.30E-02 2.23E09
. Chrysene ' - 8.00E+00 5.R4E-07 NA NA 8.35E-08 7.30E-03 6.10E10
Dibenz(a,hjanthracene 4.93E-01 3.60E-08 NA NA 515809 . T.30E+00 31.76E-08
Indeno(1,2,3-cd)pyrene 3. 70E+00 2. 0E-07 NA NA 3.86E-08 7.30E-01 2.82E-08
NA - Not Applicable Tota! Cancer Risk=  5.77E-07
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Table 30
Dermal Exposure to EU3 Surface Soil (0-1') by an Adolescent Visitor (aged 10-16 years)
I ' Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil = me’kg chem. spec.
SA - Surface area available for exposure = emfiday 3052 | . calculeted
SA,- Tow] skin surfaccarca= - €M’ 127683 - USEPA 1997, EFH
Fs - Fraction of skin surface area aveilable for exposute = 23.9% USEPA 1997, EFH
AH - Adherence factor = mglem”  0.026 USEPA 1997, EFH
ABS,,, - Absorption - cPAHs = 0.03 USEPA 1995, Region Ili
EF - Exposure frequency = daysfyear 12 rzasonable assumplion
ED - Exposure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 45 UISEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3630 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
. Average
Concentration Averape Daily  Dermal Lifetime Daily Cancer Slope
in Soil Intake Chronic RID Hazard intake - Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day  1/mp/kg-day) Cancer Risk
Semivolatiles ) : _ : ]
Benzo(a)anthracene 5.40E-01 9.39E-10 NA NA 1.34E-10 1.46E+00 1.96E-10
Benzo(a)pyrene 7.10E-01 1.23E-09 : NA NA 1.76E-10 1.46E+01 2.58E-09
Benzo(b)luoranthens 1.40E+00 2.43E-09 NA NA 3.48E-10 1.46E+00 5.08E-10 -
. Benzo(k)}flucranthene 4.90E-01 8.52E-10 NA . NA 1.22E-10 1.46E-01 1.78E-11]
Chrysent 8.70E-01 1.51E-09 NA NA 2.16E-10 1.46E-02 3.16E-12
Dibenz{a,h)anthracene 1.60E-01 2.78E-10 NA NA 3.97E-11 1.46E+01 5,80E-10
Indeno{1.2.3-cd)pyrene 6.00E-01 1.04E-09 NA NA 1.49E-10 1AGE+HOD 2.18E-10

NA - Nol Avzilable . Total Cancer Risk=  4.10E-09
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Table 31 :
' Oral Exposure to EU3 Surface Soil by an Adolescent Visitor (aged 10-16 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) =  Cg*IngR*EF*ED*CF*ME
BWH*AT
Cd - Concentration in sediment = mg/kg see below : ‘
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor = kg/me 1.00E-06
ME, - Matrix effect - PAHs = 1 Magec, et al., 1996
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - cartinogenic = days 25550 USEPA 1951, HHEM
Average
Concentration in  Average Daily  Oral Chronic Lifetime Daily  Oral Cancer
: Seil Intake RID Hazard Intake Slope Factor
Constituent mgfkg mg/kg-day " mg/kg-day Index mg/kg-day 1/(mg/kg-dny) Cancer Risk
Semivolatiles : :
Benzo(aanthracene 5.40E-01 3.95E-08 Na Na 5.64E09 7.30E-01 411E-09
Benzo{a)pyrene 7.10E-01 5.19E-08 NA NA 7.41E09 730E+00 5.41E-08
Benzo({b)fiuoranthene - 1. 40E+00 1.02E-07 NA NA 1 46E-08 7.30E-01. 1.07E-08
. Benzo(k)fluoranthene 4.90E-01 '3,.58E-08 . NA NA 5.11E-09 730E02 . 3.73E-10
Chrysene §.70E-D] 6.36E08 HA NA ©.08E-09 7.30E-03 6.63E-11
Dibenz(a,h)anthracene 1.60E-01 1.17E-08 . " NA NA 1.67E-09 7.30E+00 1.22E-08
Indéno(1,2,3-cdpyrenc 6.00E-01 4.38E-08% NA NA 6.26E-09 7.30E-01 45709
WA - Not Applicable Total Cancer Risk = 8.61E-08
6EU3_Vis_50ilB XLS \ ingestion - EN_VIHOHMERTAL STANDABDS
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Table 32 '
. Dermal Exposure to EU4 Sediment by an Adolescent Visitor (Aged 7-16 years)

Kerr MeGee, Hattieshurg, MS
Intake (mg/kg-day) = Cs*SA*AH*ARS*EFYED*CF
BW*AT
Cs - Concentration in sediment = mg/kg chem. spec.
SA - Surface area available for exposure = cm/day 3945 calculated
$A, - Tota} skin surface area = cm’ 127683  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor = mg/lem’ 0.3 USEPA 1997, EFH
ABS,, - Absorption - ¢cPAHs = 0.03 . UUSEPA 1995, Region JII
ABS, - Absorption - other SVOCs = 0.1 - . USEPA 1995, Region 11
EF - Exposure frequency = daysfyear 12 . - reasonable assumption
ED - Exposure duration = years 10 "USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.OOE-O
BW - Body weight = kg 45. USEPA 1995, Region [V
AT, -'Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average N
Councentration in "Average Dally  Dermal Lifedme Daily  Cancer Slope
- : Sediment - Intake . Chronic RID  Hazard Intake Factor Cancer
Constituent - ‘ mg/kg . mg’kg-day.  mg/kg-day Index - - mg/kg-day ~ 1i{mg/kg-day) Risk
Semivolatiles ’ i ) .

' . Benzo(ajanthracene I30E+02 - 942E-06 NA NA 1.35E06 - 1.46E+)0 1 9GE-06
Befizo(a)pyrene. . . 1306402 - 3.TIE06 “NA- NA 530E07 . 146E+01 . 7.T4E-06
Benzo(b)fluoranthéne : 1.80E+02 - S.14E-06 NA NA. 7.34E07 -+ LAGEH0 1.07E-06

|Benzo{k)fluoranthene 6.40E+H0 1.83E-66 NA NA 2.61E-Q7 1. 46E-)] - 3.B1E-08
Carbazole T S90E+02 © - 5.61E-05 NA NA 8.02E-06 . NA NA
|Chrysene o 2.90E+02 8.28E-06 NA NA 1.1RE-06 1.46E-02 1.73E-08
Dibenz{a,h)anthracene 1.20E+01 JA2E-07 NA NA 4 39E-08 1.46E+01 - 7.14E-D7
Dibenzofuran 9,40EH)2 8.94E-05 - 2.00E-03 447E02 1.28E-05. . - NA NA
Indeno{1,2,3-¢d)pyrene 4. 70E+01 1.34E-06 NA NA 1.92E-07 1 46E+00 2.80E-07
Naphthalene . . - J.00EH3 285E-4 1. 00E-02 2.85E-02 4.0BE-05 NA NA
Phenanthrene 3.20E+03 3.04E-04 . NA NA 4.35E-05 - NA NA
NA - Not Available Total Hazard Index =  7.32E-02 "Total Cancer Risk= 1.18E-035
7EU4_Vis_Sed XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 33

Oral Exposure to EU4 Sediment by an Adolescent Visitor (Aged 7-16 years)

" Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*neR*EF*ED*CF*ME
: BW*AT
Cd - Concentration in sediment = mg/kg see below
" IngR - Ingestion rate for sediment = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = Years: 10 - USEPA 1995, Region IV
CF - Conversion factor = kg/mp 1.00E-06 '
ME - Marrix effect = 1 Mages, et al., 1996
BW - Body weight = ke 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in Average Daily Oral Chronic Lifetime Daily Orai Cancer
Sediment Intake RID ‘Hazard Intake Slope Factor Cancer
Constituent mgfkg mg/kg-day mp/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles ‘
Benzo{a)anthracene 3.30E+02 241E-05 NA ~NA 1.44E-06 7.30E-01 2.51E-06
Benzo{a)pyrene 1.30E+02 9.50E-06 NA NA 1.36E-06 - 7.30E+00 9.90E-06
Benzo(b)fluoranthene 1.80E+02 1.32E-05 NA NA 1.88E-06 7.30E-01 1.37E-06
Benzo(k)fiuoranthene 6.40E+G1 4.68E-06 NA NA 6.68E-07 7.30E-02 4.BBE-08
Carbazole SS0E+02 4.31E-05 NA NA 6.16E-06 2.00E-02 1.23E-07
Chrysene 2.90E+02 2.12E05 NA NA 3.03E-06 7.30E-03 2.21E-08
Dibenz(a,hanthracenc 1.20E+01 B:TTE07 NA NA 1.25E-07 7.30E+00 9.14E-07
Dibenzofuran ' 9.40E+02 6.87E-05 4.00E-03 1.712E-02 9.81E-06 NA NA -
Indeno(1.2,3-cd)pyrene 4. 70E+01 343E-06 Na NA 491E-07 7-30E-01 3.58E-07
MNaphthalene 3.00E+03 2.19E-04 2.00E-02 1.10E-02 3.13E-05 NA NA
Phenanthrene 3. 20E+03 2.34E-04 NA NA 334E-05 NA NA

NA - Net Applicable

Total Hazard Index = 2.81E-02

6EL4_Vis_Sed.XLS \ ingestion
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Table 34

Dermal Exposure to EU# Surface Water by an Adolescent Visitor (aged 7-16 years)

Kerr McGee, Hattiesburg, MS

TEU4_Vis_SW.XLS \ dermal
Page 10of |

Intake (mg/kg-day) Cw*SA*Kp*ABS*ET*EF*ED*CE
' BW*AT
Cw - Concentration in surface water=  mg/L  see below
SA - Surface area available for exposure = em’ 3945 calculated
SA,- Total skin surface area=  c¢m’ 127683  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
Kp - Dermal permeability constant=  cm/hr  see below _
ABS, - Absormption - cPAHs = 0.03 USEPA_ 1995, Region I
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region 1Ll
ET - Exposure time =  hrs/day | USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 12 reasonable assumption
. ED - Exposure duration=  years 10 USEPS 1995, Region IV
CF - Conversion factor=  Ll'em®  1.00E-03
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 36350 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic=  days 25550 USEPA 1991, HHEM
Concentration Dermal Average
in Surface Average Chronic Lifetime Cancer Slope
Water Kp Daily Intake  RfD Hazard  Dally intake Factor _
Constituent mg/L em‘thr mg/kg-day mg/kg-day  Index mg/kg-day - 1/(mg/kg-day) Cancer Risk
Semivolatiles : '
Benzo(ajanthracene . 5.00E-03 8.10E-01.. 3.50E-07 NA NA 5.00E-08 1.46EHK) 7.30E-08 -
Benzofa)pyrene - 5.00E-04 120E+00  5.19E-08 NA NA 7.41E-09 1.46E+01 . 1.08E-07
Benzo{b)fluoranthene 1.20E-02 1.20E+H)0 1.25E-06 NA NA 1.78E-07 1.46E+00 2.60E-07
Benzo(k)fluoranthene 2.00E-03 4 48E+01 7.74E-06 NA NA 1.11E-06 1.46E-01 1.62E-07
Bis(2-ethyThexyl)phthalate . 3.00E-03 3.30E-02 2.85E-08 1.OOE02 2.85E-06 4,08E-Q9 NA- NA
Carbazole : 1.00E-02 357E02 1.03E07 NA NA 1.47E-08 NA : NA
Chrysene 6.00E-03 8.10E-01 4,20E-07 NA NA 6.00E-08 1.46E-02 8.77E-10
Dibenz(a,h)anthracene 5.00E-04 2. T0E+00 1.17E-07 NA NA 1.67E-08 1 AGE+0] 243E-07
Dibenzofuran ' 1.10E-02 1.51E-01 47907 2.00E03  2.40E-04 6.84E-08 NA : NA
- |Indeno(1 ,2,3-cd)pyrene 5.00E-04 1.90E+HM}  8.22E-08 NA NA 1.17E-08 1.46E+00 L.71E-08 .
Phenanthrene 1.70E-02 2.30E-01 1.13E-06 NA NA 1.61E-07 NA " NA
MNA -Not Available Total Hazard Index = 2.42E-04 Total Cancer Risk= " 8.64E.07

ENVIRONMENTAL STANDARDS LS




Table 35
. Oral Exposure to EU4 Surface Water by an Adolescent Visitor (aged 7-16 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day)}= Csw*IngR*EF*ED*ET
BWH*AT
Csw - Concentration in surface water = mg/L see below
IngR. - Ingestion rate for surface water = L'nour Q.01 USEPA 1995, Region IV
EF - Exposure frequency = daysfyear 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region IV
ET - Exposure time = hrs/day } USEPA 1992, Dermal Exposure Asseasment
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcitogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinegenic = days 25550 USEPA 1991, HHEM
Concentration Average
in Surface Average  Dral Chropic Lifetime Daily Oral Cancer
Water Daily Intake RID - Hazard " Intake Slope Factor )
Constiteent mg/L mg/kg-day mg/kg-day Index wp/ke-day  1/i(mgfkg-day) Cancer Risk
Semivolatiles : :
Benzo(a)anthracene 5.00E-03 3.65E-08 NA NA 5.22E0% 7.30E-01 381ED9
Benzo{a)pyrene 5.00E-04 3.65E09 NA NA 5.22E-10 T30E+H 381E-09
Benzo(b)fiucranthene 1.20E-02 8.77E-08 NA NA 1.25E-08 7.30E-G1 9.14E-09
_ Benzo{k)fluoranthene 2.00E-03 1.46E-08 NA - NA 2.09E-09 7.30E-02 1.52E-10
Bis(2-ethythexyl)phthalate 3.00E-03 2.19E-08 2.00E-02 1.10E-06 3.13E-09 . 1.40EQ2 4.38E-11
. Carbazole : - 1.00E-02 7.31E-08 NA NA ~ 1.O4E-08 2.00E-02 2.09E-10
Chrysene 6.00E-03 4.38E-08 NA NA 6.26E-09 7.30E-03 4.57E-11
Dibenz(a,h)anthracene 5.00E-04 365E-09  NA NA 5.22E-10 130E+00  381E-09
Dibenzofuran L10E-02 £.04E-08 4.00E-03 2.01E-05 1.15E-08 NA NA
Indeno(1,2 3-cd)pyrene 5.00E-04 3.65E-09 NA NA 522E10 7.30E01 © 331E-10 -
Phenanthrene 1.70E-02 1.24E07 NA NA 1.77E-08 NA NA
N4 - Not Applicalrle Total Hazard Index = 2.12E-05 * Total Cancer Risk= 2.14E-08
6EUS_Vis_SW.XLS \ ingestion , ENVIRONMENTAL STANDARDS A2
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Table 36
Dermal Exposure to EU4 Surface Seil (0-1') by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cs*SA*AH*ADS*EF*ED*CF
BW*AT
Cs - Concentration in soil = mg/kg chem. spec.
SA - Surface area available for exposure = cm’/day 3052 calculated
$A, - Total skin surface area = em’ 127683  USEPA 1997, EFH'
Fs - Fraction of skin surface area available for exposure = 23.9% USEPA 1997, EFH
AH - Adherence foctor=  mglem” 0026 USEPA 1997, EFH
ABS,, - Absorption - cPAHs = 0.03 USEPA 1995, Region 11
ABS, - Absomtion - other SVOCs = 0.1 USEPA 1995, Region [l
EF - Exposure frequency = daysfyear 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region TV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinagenic = days 3650 USEPA 1991, HHEM
ATc - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average .
Concentration Average Dally Dermal Chronic Lifetime Daily  Cancer Slope
In Soil Intake RiD Hazard Intake " Factor .
Constituent : me/kg mg/kg-day  mg/kg-day Index mg/kg-day  1/(mg/kg-day)  Cancer Risk
[Semivolatiles : _
Benzo(a)anthracene 9.30E+02 1.62E-06 NA NA 2.31E07 1. 46E+00 337E-07
Benzo{a)pyrene ' 5.00EH)2 8.70E-07 NA NA 1.24E-07 1.46E+01 1.81E-06
Benzo{b)fluoranthene 5.30E+02 9.22E-07 NA NA 1.32E-07 1 46EHID 1.92E-07
. Benzo(k)fluoranthene - 290E+02 5.04E-07 NA - NA 7.20E-08 - 1.46E-01 1.05E-08
Carbazole 2.30E+H02 1.33E-06 NA . NA 1.90E-07 NA NA
Chrysene : . 6.90E+02 1.20E-06 NA MA 1.7T1E-07 1.46E-02 2.50E-09
Dibenz(a,h)anthracene . 6.40E+01 L11EO7 NA NA 1.5E-08 1.46E+H1 2.32E-07
Fluoranthene 4.60E+03 2.67E-05 2.00E-02 1.33E-03 IB1E06 NA ) MNA
Indeno(1,2,3-cd)pyrene 2.50E+02 435E-07 NA NA 6.21E-08 LASEHD . 9.07E-08
Naphthalenc 220E+03 1.28E-05 1.00E-02 1.28E-03 1.82E-06 NA NA
Phenanthrene . - 6.40E+03 3.71E-05 NA NA 5.30E-06 NA NA
Pyrene - 4.40E+03 2.55E-05 1.50E-02 1. 70E-03 3.64E-06 NA - NA
NA - Not Avzilable Total Hazard Index = 4.31E-03 ' Total Cancer Risk=  2.68E-06
7EU4_Vis_S0ilB.XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 37
. Oral Exposure to EU4 Surface Seil (0-1') by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concenmation in soil = me/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 3 Magee, eral., 1996
BW - Body weight = kg 45 USEPA 1995, Region TV
AT, - Averaging lime - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging tlime - carcinogenic = days 25550 USEPA 1991, HHEM
Average :
Concentrztion in  Average Oral Chronic ’ Lifetime Dajly Oral Canter
_ - Seil Daily Intake RfD Hazard Intake Slope Fartor
Constituent me'kg mg/kg-day mg/kg-day index mg/kg-day  1Amg/kg-day) Camcer Risk
Semivolatiles )
Benzo{a)anthracene 9.30E+02 6.79E-05 NA NaA 2. E-D6 7.30E-01 7.09E-06
Benza{a)pyrenc 5.00E+02 3.65E-05 NA NA . 5.22E-06 7.30E+00 31.81E-05
: Benzo{b)fluoranthene 5.30E+02 3.87E-05 NA NA 5.53E-06 7.30E-01 - 4.04E-06
P Benzo(k)fluoranthene 2.90E+0(2 2.12E-05 NA NA 3.03E-06 7.30E-02 ~ 221E-07
Carbazole ' 2.30E+02 1.68E-05 NA NA 2.40E-Go 2 00E-02 4 BOE-08
Chrysene 6.90E+02 5.04E-05 NA Na 7.20E-06 - 7.30E-03 5.26E-08
Dibenz(z,hjanthracene ~ 6.40E+01 4.68E-06 NA NA 6.68E-07 - 7-30E+00 4 88E-06
Fluoranthene . 4.60F+03 3.36E-04 4.00E-02 B.4DE-03 4. 80E-035 NA NA
Indenc(1,2,3-cd)pyrene 2.50E+H)2 1.B3E-05 NA MA 2.61E-06 7.30E-01 1.90E-06
Naphthatene 2.20E+03 1.61E-04 2.00E-02 8.04E-03 2.30E-05 NA NA
Phenanthrene 3.20E+03 2.34E-04 NA Na 3.34E-05 NA NA
Pyrene 4 40EH3 321E-04  ° 3.00E-02 1.07E-02 4 59E-05 NA NA .
NA - Not Applicable Total Hazard Index = 2.72E-02 Touwl Cancer Risk=  5.63E-05
F“‘
(C)
6EU4_Vis_S0ilB.XLS \ingestion ENVIRONMENTAL STANDARDS 3
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Table 38
Dermal Exposure to EUS Surface Soil (0-1') by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, MS

Imake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT.
Cs - Concentration in soil=  mgfkg  chem. spec.
SA - Surface area available for exposure =  cm'/day 3052 calculated
SA,- Total skin purface area =  ©m’ 127683  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 23.9% USEPA 1997, EFH .
AH - Adherence factor = mg/em®  0.026 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region HI
EF - Exposure frequency =  days/year 12 reasonable assumption
ED - Exposure duration=  years 10 USEPA. 1995, Region TV
CF - Conversion factor=  kg/mg  1.00E-06
BW - Body weight = kg 45 USEFPA 1995, Region TV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
" AT, - Averaging time - carcinogenic=  days 25550 USEPA 1991, HHEM
Dermal :
Concentration in  Average Daily . Chronic Average Lifetime Cancer Slope
Soil Intake RID Hazard Daity 1ntake Factor Cancer
Constituent mg/kg - mg/kg-day mp/kg-day  Index mg/kg-day 14mg/kp-day) Risk
Semivolatiles ‘ ‘
Benzo{a)anthracene 8.35E+01 1.45E-07 NA NA 2.07E-08 1.46E+00 3.03E-08
|Benza(ajpyrene 5.25E+01 9.13E-08 NA NA 1.30E-08 1.46E+01 1.90E-07
Benzo(b}luoranthens 7.95E+H0N - 1.3BE07 NA NA 1.98E-08 1.46E+00 2.38E-08
Benzo{k)fluoranthene = | 2 85E+0! 4.96E-08 NA NA 7.08E-09 - 1.46E-1 1.03E-09
Chrysene ) 8.25E+01 1.43E-07 NA NA 2.05E-08 1.46E-02 - 2.99E-10
Dibenz{a,h)anthracene  ° 7.45E+00 1.3GE-08 NA NA 1.85E-09 1.46E+01 2.50E-08
Indeno(1,2,3-cd)pyrene 310E+0 5.39E-08 NA NA 7.70E-09 1.46E+00 1.12E-08
NA - Not Available Total Cancer Risk = 2.39E-07

6EUS_Vis_Soil. XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 39 :
. Oral Exposure to EUS Surface Soil (0-1') by an Adolescent Visitor (Aged 7-16 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*ingR*EF*ED*CE*ME
: BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 19 USEFPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 .
ME - Matrix effect = ' 1 . Magae. etal., 1996
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - nencarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 ° USEPA 199, HHEM
Averapge
Concentration in - Average Oral Chrenic : Lifetime Daily  Oral Cancer
Seil Daily kntake RiD Hazard Intake Slope Facior
Constituent ' megrkg mg/kg-day mg/kg-day Index mefkg-day 1/(mg/kg-day) Cancer Risk
Sermivolatiles . . i .
Benzofa)anthracene 8.35E+(1 6.10E-06 Na NA B.TVE-07 7.30E-01 6.36E-07
Benzo(a)pyrene 525E+0 31.84E-06 NA HNA 5.48E-07 7.30E+00° 4.00E-06]
Benzo(b)flucranthene 795EH) 581E-06 NA NA 8.30E-07 7.30E-01 6.06E-07
. Benzo(K)fluoranthene 2.85E+01 2.08E-06 NA NA 287E07 . 7.30E-02 2.17E-08
Chrysene 8.25E+01 6.03E-06 NA : NA B.61E-07 7.30E-03 6.29E-09
Dibenz(a,hyanthracene 7ASEHO 5.44E-Q7 NA NA 7.78E-08 7.30E+00 5.63E-07| .
Indeno(i,2,3-cd)pyrenc 1.10E+01 2.26E-06 NA - NA 3.24E07 7.30E-01 2.36E-07
NA - Not Applicable : Total Cancer Risk= 6.07E-06
6EUS_Vis_Soil.XLS \ ingestion ' ENVIRONMENTAL STANDARDS
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Table 40
Dermal Exposure to EU1 Sediment by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

B EEEL r\\g E’“
APR - 4 200

Intake (mg/kg-day) = Cs*SA*AH* ABS*EF*ED*CF
. BW*AT
Cs - Concentration in soil = mg/kg chem. spec.
SA - Surface area available for exposure=  cm'idsy 3000 calculated
SA, - Total skin surfacearea=  cm’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor= ~ mg/em’ 0038 USEPA 1997, EFH
ABSp - Absorption - ¢cPAHs = : 0.03 USEPA 1995, Region [l
EF - Exposure frequency = daysfyear 30 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region TV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - Roncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in Average Dermal . Average Lifetime Cancer Slope
. Sediment Daily Intake Chronic RfD  Hazard Daily Intake Factor Cancer
Constituent mgikg mg/kg-day  mg/kg-day Index mg/kg-day ll(mgfkg-diy) - Risk .
Semivolatiles ’
Benzo{a)anthracene - 5.90E-01 2.37E-09 NA NA R.46E-10 | 46EHX0 1.24E-09
Benzo(a)pyrens 3.90E-01 1.57E-09 NA NA 5.59E-10 1.46E+01 8.17E-09
Benzo(b)fluoranthene 5.80E-01 233E-09 NA NA 8.312E-10 1. 46E+00 1.21E-09
lezo(k)ﬂumamhcne : '1.90E-01 7.63E-10 NA NA 2.72E-10 1.46E-01 3.98E-11
Chrysene . 5.30E-01 2.13E-09 NA NA 7.60E-10 146E-02  1L11E-1l
Dibenz{g,hjanthracene 6.20E-02 2.49E-10 NA NA 8.89E-11 1.46E+01 1.30E-0%
Indeno(1,2,3-cd)pyrene - 2.20E-01 8.83E-10 NA NA 3.16E-10 146E+00  4.61E-10
NA - Not Available Total Cancer Risk =  1.24E-08

TEUL_MW_Sed.XLS \ dermal
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Table 41
Oral Exposure to EUI Sediment by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

P Ug

ﬂ\ AR - 4 200

-
i
t

I

0 e
Intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
: BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 30 . reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.0OE-06
ME - Matrix effect = i Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
- Averape
Concentration in  Average Daily Oral Chronic Lifetime Daily  Oral Cancer
. Sediment Intake RID Hazard Intake Slope Factor
Constitaent mg/ke mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk

- Semivolatiles :

‘ Benzo{a)anthracene 5.90E-01 © - A93E08 NA MNA 247E08 7.30E-01 1.81E-08
Benzo{a)pyrene 390E-01 4 58E-08 | NA Na 1.64E-08 7.30E+00 1.19E-07
Benzo(b)fluoranthene 5.80E-01 6.81E-08 NA NA 2.43EG8 7.30E-01 1.78E-08

_ Benzo{k)flucrantheng . 1.90E-01 2.23E-08 NA NA 7.97E-09 7.30E-02 5.82E-10
. fChrysene 5.30E-01 6.22E-08 T ONA NA 2.22E-08 7.30E-03 1.62E-10
Dibenz(a,janthracene 6.20E-02 7.28E-09 NA NA 2.60E-09 7.30E+00 1.90E-08
Indenc(i,2,3-cd)pyrene 2.20E-0t 2.58E-08 NA NA 923E49 - 7.30E-01 6.73E-09

NA - Not Available

7EUL_MW_Sed.XLS \ ingestion
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Table 42 AR -4 0
Dermal Exposure to EUI Surface Water by a Maintenance Worker ' _ 1
Kerr McGee, Hattiesburg, MS E Pc et
D e
Intake (mg/kg-day) = w*SA*Kp* ABS*ET*EF*ED*CF
BW*AT
Cw - Concentration in surface water=  mg/lL.  see below
SA - Surface area available for exposure=  om’ 3000 calculated -
SA, - Total skin surfacearea = ¢m’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
Kp - Dermal permeability constant = cm/hr  see below
ABSp - Absorption - cPAHs = 0.03 USEPA 1993, Region 11
ET - Exposure time =  hrs/day 1 USEPA 1952, Dermal Exposure Assessient
EF - Exposure frequency =  daysfyear 30 reasonable assumption
- ED - Exposure duration = years 25 USEPA 1993, Region IV
CF - Conversion factor=  L/em®  1.00E-03
BW -Body weight= kg 70 USEPA 1995, Region IV
AT, - Averaging time - nancarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - eatcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average )
Conceniration in Average Chronic Lifetime Dally Cancer Slope
Surface Water Kp Daily intake RiD Hazard Intake Factor :
Constituent mg/L emv/hr mg/kg-day mg/kg-day  Index mg/kg-day  1/(mg/kg-day) Cancer Ri
jSemivolatiles '
Benzo{akanthracene 1.00E-03 8.10E-01 8.56E-08 NA NA 3.05E-08 1.46E+00 4.46E-08
Benzo(a)pyrene 5.00E-04 1.20E+00 6.34E-08 NA NA 2.26E-08 1.46E+01 3NENT
Benzo{b)fluoranthene 5.00E-04 1L20E+00  6.34E-08 NA NA 2.26E-08 1.46E+H00 3.31E08
Benzo(k)luoranthene 5.00E-04 4.48E+01 2.37E-06 NA NA 8.45E-07 1.46E-01 1.23E-07
Chrysene 5.00E-04 8.10E-01 4.28E-08 NA NA 1.53E-08 - 1.46E-02 2.23E-10
Dibenz{a h)anthracene 5.00E-04 2. 0E+00 1.43E-07 NA NA 5.10E-08 1.46E+01 7.44E-07
Indeno(i,2,3-cd)pyrene 5.G0E-04 1.90E+H00 1.00E-07 NA NA 3.59E-08 1.46E+00 5.23E-08

NA - Not Available

7EUI_MW_SW.XLS \ dermal
Page 10f 1
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. Table 43

Oral Exposure to EU1 Surface Water by @ Maintenance Worker

Kerr McGee, Hattieshurg, MS
Intake (mg/kg-day) = Csw*IngR*EF*ED*ET
BW*AT
Csw - Concentration in surface water = mg/L see below
IngR. - Ingestion rate for surface water = Lthour .01 USEPA 1995, Region IV
EF - Exposure frequency = daysiyear 30 reasonable gssurmption
ED - Exposure duration = years 25 USEPA 1995, Region IV
ET - Exposure time =, hrs/day 1 USEPA 1992, Dermal Exposure Assessment
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average  Oral Chronic Lifetime Daily -Oral Cancer
Surface Water Daily Intake RD Hazard Intake Slope Factor
Constituent mg/L me/kg-day mg/kg-day index mg/kg-day 1/(mg/kg-day) - Cancer Risk
Semivolatiles . ]
&Benzn(a}anthraccnc 1.00E-03 1.17E-08 NA NA 4.19E-09 7.30E-01 3.06E-09
Benzo{a)pyrene 5.00E-04 5.87E-09 NA NA 2.10E-09 7.30E+HO 1.53E-08
Benzo{p)fluoranthene 5.00E-04 5.87E-09 NA NA 2.10E-09 7.30E-01 1.53E-09
Benzo(k)fluoranthene 5.00E-04 5.87E-09 NA NA 2.10E-09 7.30E-02 1.53E-10
Chrysene 5.00E-04 5.87EQ9 NA NA 2.10E-09 7.20E-03 1.53E-11
Dibenz(a,h)anthracene 5.00E-04 5.87E09 NA NA 2.10E-09 7.30EH)) 1.53E-08
Indeno{1,2,3-cdpyrene 5.00E-04 5.87E-09 NA NA 2.10E-09 7.30E-01 1.53E-09
NA - Not Available Total Cancer Risk =

7EUI_MW_SW.XLS \ ingestion
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Table 44 .
Dermal Exposure to EU2 Surface Soil {0-6") by a Maintenance Worker

. Kerr McGee, Hattiesburg, MS

Intake (mg/'kg-day) = s*SA*AH*ARS* D*CF
BW*AT
Cs - Concentration in Soil = mg/kg chem. spec.
SA - Surface area available for exposure = cm'/day 3000 calcuiated
SA, - Total skin surfaceara=  em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor = mgfem” 0,038 USEPA 1997, EFH
ABSp - Absorption - cPAHs = 0.03 USEPA 1995, Region 11!
EF - Exposure frequency = daysfyear 150 reaspnable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in - Average Daily Dermal Average Lifeime Cancer Slope - .
Soil Intske  Chromic RID Hazard  DailyIntake . Factor  Cancer
Constituent mgrke mg/kg-day mgfkg-day Index mg/kg-day 1/ (mg/kg-day} Risk
Semivolatiles o - y
Benzo{a)anthracene 2.80E+00 5.62E-08 NA NA 2.01E-08 1.46E+00 2.93E-08
Benzo(a)pyrens 2.64E+00 530E-08 NA NA 1.89E-08  1.46E101 2.76E-07
‘[Benzo(b)fluoranthene 9.20E+00 1.85E-07 NA NA 6.60E-08 1.46E+H00 9.63E-08
Benzo(k)fluoranthene 1.84E+00 3.69E-08 NA NA 1.32E-08 1.46E-01 1.93E-0%
. |Chrysene 5.33E+00 1.07E-07 NA NA 1.82E-08 1.46E-02- 5.38E-10
Dibenz(a,h)anthracene 2.39E-01 4.80E-09 NA NA - 1.T1E-09 1. 46E+01 2.50E-08
Indeno(1,2,3-cd)pyrene 1.97E+00 3.96E-08 NA Na 141E-08 1.46E+00 2.06E-OE
NA - Not Available o Total Cancer Risk = - 4.50E-07
6EU2_MW_Soil. XLS \ dermal ENVIRONMENTAL STANDARDS kl
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Table 45 _
. Oral Exposure to EU2 Surface Soil (0-6°) by a Maintenance Worker
Kerr McGee, Hattiesburg, MS '

Intake (mg/kg-day) = *IngR*EF*ED*CF*
BW*AT
Cd - Concentration in sediment = mg/kg see helow
IngR. - Ingestion rate for soil = mgfday 100 USEPA 1997, EFH
EF - Exposure frequency=  days/yeasr 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1993, Region [V
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effiect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1993, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Oral Chronic Lifetime Dally . Oral Cancer-
Soll Intake RID Hazard Intake Slope Factor

Constituent me'kg mg/kg-day mgkg-day Index mg/kg-day - V/(mg/kg-day) Cawocer Risk

Semivolatiles .

Benzo(a)anthracene 2.30E+00 1.64E-06 NA NA 5.87E-07 7-30E-01 4.29E-07

Benzo{a)pyrene 2.64E+00 1.55E-06 NA NA 5.54E-07 TI0EH0  4.04E-06

Benzo(b)fluoranthene 9.20E+00 5.40E-06 NA NA 1.93E-06 7.30E-0] 1.41E-06

Benzo(k)fluoranthenc 1.84E+00 1.08E-06 NA. NA 3.86E-07 7.30E-02 2.B2E-08
. |Chrysene 5.33EH00 3.13E-06 NA NA 1.12E-06  1.30E-03 8.16E-09

Dibenz(a,h}anthracene 2.39E-01 1 40E-07 NA NA 5.01E-08 7.30E+00 3.65E-07

indeno{1,2,3-cd)pyrene 1.97E+00 1.16E-06 NA NA 4. 13E-07 7.30E-01 3.02E-07

NA - Not Applicable Total Cancer Risk=  6.58E-06

6EU2_MW_Soil. XLS \ ingestion ENVIRONMENTAL STANDARDS
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Table 46

Dermal Exposure to EUd Sediment by a Maintenance Worker

"

7EU4_MW_Sed.XLS \ dermal
Page 1 of 1

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment=  mg/kg  chem. spec.
SA - Surface area available for exposure = cmifday 3000 -~ calculated
SA, - Total skin surfacc area = ¢m’ 20000 USEPA, 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor=  mg/em’  0.038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region 1l
EF - Exposure frequency =  days/year 30 reasonable assurnption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg  1.00E-06 :
. BW - Body weight = kg 10 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal -
Concentratien in Average Daily  Chronic Average Lifetime Cancer Slope
Sediment Intake RID Hazard Dally Intake Factor Cancer
Constituent mp/kg mg/kg-day  mg/kg-day Index mg/kg-day 1mg/kg-day) = Risk
Semivolatiles _ . i
Benzo{a)anthracene 3.30E+02 133E-06 NA NA 4. 73507 1.46E+00° . 6.91E-07
Benzo{a)pyrene 1.30E+02 5.22E-07 NA NA 1.86E-07 1.46E+01 —~ 2.72E-06
Benzo(b)fluoranthene 1.80E+02 7.23E07 NA NA 2.58E-07 1.46E+00 3. 77TE07
Benzo(k)fluoranthene 6.40E-H01 2 57E07 NA NA 9,18E-08 1.46E-01 1.34E-08
Carbazole 5.90E+02 7.90E-06 NA NA 2.82E-06 NA NA
|Chrysene 2.90E+02 1.16E-06 NA NA 4, 16E-07  1L46E-02- 6.07E-09
. | Dibenz{a,hjanthracene 1.20E+01 4.82E-08 NA NA 1.72E-08 1.46E4+01 ~ 2.51E07
Dibenzofuran 9.40E+02 1.26E-05 200E-03  6.29E-03 4.49E-06 Na “NA
Indeno{1,2,3-cd)pyrene 4. 70E+01 1.89E-07 NA NA 5.74E-08 1.AG6EH0 9 34E-08
Naphthaiene 3. 0EH)3 402E-05 . 1.00E-02 4.02E-H3 1.43E-05 - NA NA -
Phenanthrene 3.20E+03 4.28E-05 NA NA 1.53E-05 NA NA:
NA - Not Available Tota! Hazard Index = 1.03E-02 Total Cancer Risk= 4.16E-06

ENVIRONMENTAL STANDARDS
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Table 47 t
. Oral Exposure to EU4 Sediment by a Maintenance Worker é w
Kerr McGee, Hattiesburg, MS f .
| DEQ-0PC =+
Intake (mg'kg-day) = Cd*IngR*EF*ED*CE*ME
BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = daysiyear 30 reasonable assumption
ED - Exposure duration = - years 25 USEPA 1995, Region [V
CF - Conversion factor = ke/mg 1.00E-06
ME - Matrix effect = : 1 Magee, et al., 1996
‘BW - Body weight = Xg 70 USEPA 1995, Region IV
AT, - Averaging time - nONCarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
‘ Concentration Average Oral Chronic Lifetime Daily:  Oral Cancer
| in Sediment  Daily Intake RID Hazard Intake Siope Factor
‘ Constituent . mg/kg mg/kg-day mg/kg-day Index mg/keg-day Vi(mg/kg-day) Cancer Risk.
Semivolatiles
" IBenzo{a)anthracene 330E+02 AB7E-0S MNA NA 1.38E-05 7.30E-01 1.01E-05
Benzo{a)pyrene 1.30E+H)2 1.53E-05 NA NA 545E-06 7.30E+H00 3.98E-05
rBenzo{b)ﬂumnthene 1.B0E+02 2.11E05 NA NA 7.55E-06 7.30E-01 . SS51E06
: Benzo(k)fluoranthene 6.40E+01 7.51E-06 NA NA 2.68E-06 7.30E-02 1.96E-07
. Carbazole 5.90E+02 6.93E-05 NA - NA 247E-05 2.00E-02 4.95E-07
{Chrysene ) 2.90EH)2 341E-05 NA NA 1.22E-05 7.30E-0_3o 8.38E-08
Dibenz(a,hjanthracene 1.20E+01 1.41E-06 NA NA 5.03E07 TIEH0 3.67E-06
Dibenzofuran - 9.40E+02 1.10E-04 4.00E-03 2.76E-02 3.94E-05 NA NA
Indéno(l ,2,3-cd)pyrene 4. TOE+H 5.52E-06 NA NA 1.97E-06 7.30E-01. 1.44E-06
Naphthalene 3.00E-+03 3.52E-04 2.00E-02 1.76E-02 1.26E-04 MA NA
Phenanthrene ' 3.20E+H)3 3.76E-04 NA NA 1.34E-04 NA MA
NA - Not Available Total Hazard lndex = 4.52E-02 ' Total Cancer Risk = 6.13E-05
)
|
|
|
8
TEU4_MW_Sed. XLS \ ingestion ENVIRONMENTAL STANDARDS k:
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Table 48

Dermal Exposure to EU4 Surface Water by a Maintenance Worker

Kerr McGee, Hattiesburg, MS
‘ Intake (mg/kg-day) = w*SAYKp* ABS*ET*EF*ED*CE
BW*AT
Cw - Concentration in surface water.= mg/l.  seebelow
SA - Surface area available for exposure = cm’ 3000 - calculated
SA, - Total skin surfacc area = M 20000 USEPA 1997, EFH
Fs - Fraction of skin surface arca available for exposure = 15.0% USEPA 1997, EFH
Kp - Dermal permenbility constant = cm/hr see below
ABS, - Absorption - cPAHs = - 0.03 USEPA 1995, Region Il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region Il
ET - Exposure time =  hrsfday 1 USEPA 1952, Dermal Exposure Assessment
EF - Exposure frequency =  days/year 30 reasonable assumption
ED - Exposure duration= years 25 " USEPA 1995, Region IV
CF - Conversion facior= Llem®  1.00E-D:
BW - Body weight = kg % - USEPA 1995, Region IV
AT, - Averaging lime - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 - ‘USEPA 1991, HHEM
Concentration Average Dermal Average
in Surface Daily Chroni¢ Lifetime Daily Cancer Slope
Water Kp Intake RiD Hazard Intake Factor
| . Constitnent mg/L cm/hr mg/kg-day mg/kg-day Index mg/kg-day  1/(mg/kg-day) = Cancer Rlsk
Semivolatiles
Benzo{ajanthracene 5.00E-03 8.10E-01  4.28E07 NA NA' 1.53E-07 1.46EH 223007
: Benzo{a)pyrene 5.00E-04 1.20E+00  6.34E-08 NA NA.- 2.26E-08 1.46E+01 . 331E07
Benzo{b)fluoranthene 1.20E-02 1.20E+00  1.52E-06 NA NA 5.43E-07 1 46E+D0 T93E07
Benzo(k)fluoranthens 2.00E-03 4.438E+01 9.46E-06 NA NA 3.38E-06 1.46E-01 - 4.93E07
Bis(2-ethylhexyl)phthalate I.00E-0) 3.30E-02 349E08  1.00E-G2 349E-06  1.25E08 NA NA
Carbazole - 1.00E-02 31.57E-02 1.26E-07 NA NA 4.50E-08 NA _ NA
Chrysene - 6.00E-03 f.10E-01 5.14E-07 NA NA }.83E-07 1.46E-02 . 2.68E09 -
Dibeng(a,h)enthracene 5.00E-04 270E+00  1.43E-07 NA NA 5.10E-08 1 46E+01 T.44E-07
Bibenzofuran 1.10E-02 1.51E-01 5.85E-07 2.00E-03 2.93E-04 2.098-07 NA NA
Indena{1,2,3cd)pyrene 5.00E-04 1 90E+00  1.00E-07 NA NA 3.59E-08 1.46E+00 5.23E-08
Phenanthrene 1.70E-02 2.30E-M 1.38E-06 NA NA. 4.92E-07 NA NA
Total Hazard Index = 2.96E-04 Total Cancer Risk= . 2.64E-06

‘ NA - Not.Available

7EU4_MW_SW.XLS \ dermal
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_ Table 49 .
. Oral Exposure to EU4 Surface Water by a Maintenance Worker

NEGEIVE
=
lPPR-'MIBI

TEU4_MW_SW.XLS \ingestion
Page 1 of 1

ENVIRONMENTAL STANDARDS

Kerr McGee, Hattiesburg, MS DE OP c -
Intake {mg/kg-day) = Csw*ingR*EF*ED*ET
BW*AT
Csw - Concentration in surface water = mg/L see below .
ingR - Ingestion rate for surface water = L/hour oM USEPA 1995, Region TV
EF - Exposure frequency = days/year 30 reasonable assumnption
ED - Exposure duration = years 25 USEPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEPA. 1992, Dermal Exposure Assessment
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration Average
: : in Surface Average Oral Chronic Lifetime Daily Oral Cancer
. Water Daily Intake R Hazard Intake Slope Factor
Constituent mg/L mg/kg-day  mg/kg-day Index mgskg-dny  1/{mg/kg-day) Cancer Risk
Semivelatiles o
Benzo(a)anthracene 5,00E-03 5.87E-08 NA NA 2.10E-08 7.30E-01 1.53E-08
Benzo{s)pyrene 5.00E-04 5.87E-09 NA NA 2.16E-09 7.30E+00 1.53E-08
Benzo(b)fluoranthene 1.20E-02 1.41E-07 NA NA 5.03E-08 7.30E-01 J.6T7E-08
Benzo(kluoranthene 2.00E-03 2.35E-08 NA NA 8.39E-09 7.30E-02 6.12E-10
. Bis(2-ethylhexyl)phthalate 3.00E-03 3.52E<08 2.00E-02 1.76E-06 1.26E-08 1.40E-02 1.76E-10
Carbazole 1.00E-02 1.17E407 NA NA 4.19E-08 . 2.00E-02 8.39E-10
: . Chrysene 6.00E-03 7.05E-08 NA NA 2.52E-08 7.30E03 1.84E-10
Dibenz{z,h)anthracene 5.00E-04 5.87E09 NA NA 2.10E-09 71.30E+00 1.53E-08
Dibenzofuran 1.10E-02 1.29E-07 ~ 4.00E-03 3.23E-05 4.61E-08 NA NA
Indeno{1,2,3-cd)pyrene 5.00E-04 587E-0% NA NA 210E-0% 7.30E-01 - 1L53E09
Phenanthrene 1.70E-02 2.00E-G7 NA NA 7.13E-08 NA NA
NA - Not Available Total Hazard Index = 3.41E-05 Total Cancer Risk =  8.60E-08
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Table 50

Dermal Exposure to EU4 Surface Soil (0-6°) by a Maintenance Worker

Kerr McGee, Hattieshurg, MS
Intake (mg/kg-day}= Cs*SA*AH*ABS*FFYED*CE
BW*AT
Cs - Concentration insoil=  mg/kg  chem, spec.
$A - Surface area available for exposure =  cr'/day 3600 calculated
SA, - Total skin surface area=  ¢m’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor= mg/emi®  0.038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region I
.. ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region I
EF - Exposure frequency =  days/year 30 reascnable assumption
ED - Exposure duration =  years 25 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.00E-06
‘ BW -Body weight= kg 70 USEPA 1995, Region IV
AT, - Averuging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM'
Dermal Average .
Concentration Average Daily Chronic Lifetime Daily  Cancer Slope E
in Soil Intake RID - Hazard Intake Factor Cancer
Conslituent mg/kg mg/kg-day  mg/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles : ) )
Benzo{a)anthracene 4.30EHR2 3.73E-06 NA NA 1.33E-06 1.46E+00 1.95E-06
Benzo(a)pyrene 5.00E+02 2.01E-06 NA NA TA7E-07 1.46E+01 1LOSE-05
Benzo{b)luoranthene 5.30E4+02 2.13E-06 NA NA T1.60E-07 }AGEHI) 1.11E-06
Benzo{k)flnoranithene 2.90E+)2 1.16E-G6 NA NA 4,16E-07 1.46E-01 6.07E-08
Carbazole 65.20E+02 8.30E-06 NA NA 2.96E-06 NA NA
Chrysene 6.90E+02 2.77E-06 NA NA 5.90E-07 1.46E-02 1.44E-08
Dibenz(a,hjanthracene 6.40E+01 2.57E07 NA NA 9.18E-08 1.46E+0] 1.34E-06
Indeno(1,2,3-cd)pyrenc 2.50E+02 1.00E-06 NA NA 3.59E-Q7 1.46E+00 5.23E-07
Naphthalene 3.50E+03 4 68E-05 1.00E-02 4,68E-03 1.67E-05 NA T MNA

NA - Not Available

Page 1 of 1

Total Hazard Index =
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Total Cancer Risk =  1.55E-05
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Table 51
. Oral Exposure to EU4 Surface Soil (0-6°) by a Maintenance Worker
Kerr McGee, Hattieshurg, MS
Intake (mg/kg-day) = Cd*ngR*EF*ED*CF*ME
: BW*AT
Cd - Concentration in s0il = mg/kg see below
IngR. - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = daysfyear 30 reasonable assurnption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect= : 1 Mapgee, ct al., 1996
BW - Body wright = kg 70 USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic= - days 25550 USEPA 1991, HHEM
Average
Concentration  Average Oral Chronic Lifetime Daily Oral Cancer
in Seil Dally Intake RiD Hazard Intake Slope Factor Cancer -
|Constituent mg/ke my/kg-day mg/kg-day Index mg/kg-day  1Kmg/kp-day) Risk
Semivolatiles ) :
Benzo{a)anthracene’ 9.30E+02 1.09E-04 NA NA 3.90E-05 7.30E-01 2.85E-05
Benzo(a)pyrene 500E+02  S5.87E-05 NA NA 2.10E-05 7.30E+0D 1.53E-04
Benzo(b)luoranthene 5.30EH)2 6.22E-05 NA NA 222E05 7.30E-01 1.62E-05
: . Benzo(k)fluorantheie - 2.90E+02 3.41E-05 NA NA 1.22E-05 7.30E-02 ' 8.88E-07
lCarbazole 6.20E+02 7.28E-05 NA NA 2.60E-05 2.00E-02 5.20E-G7
| Chrysene 6.90E+02 8.10E-05 NA NA 2.89E-05 "7.30E-03 2.11E-07
| Dibenz(a,h)anthracene 6.40E+01 T.51E-06 NA NA 2 .68E-06 730E+00 1.96E-05
} Indeno(1,2,3-cd)pyrene 2.50E+02 2.94E-05 NA NA 1.05E-05 7.30E-01 7.65E-06
i Naphthalene 3.5GE+03 4. 11E-04 2.00E-02 2.05E-02 1 A7E-04 NA NA
NA - Mot Available Totsl Hazard Index=  2.0SE-02 Total Cancer Risk= 2.27E-(4
\
|
|
TEU4_MW_Soil. XLS \ ingestion ENVIRONMENTAL STANDARDS -
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‘_ Table 52 ' _
Dermal Exposure to EUS Surface Soil (0-6') by a Maintenance Worker
' * Kerr McGee, Hattiesburg, MS

Intake {mg/kg-day) = Cs*5A*AH* ABS*EF*ED*CF
. . BW*AT
. Cs - Concentration in soil = merkg chem. spec.
SA - Surface area available for exposure = cm'/day 3000 calculated
SA,- Total skin surface area=  ©m' 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEFA 1997, EFH
AH - Adherence factor=  mg/em’  0.038 USEPA 1997, EFH
_ : ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
EF - Exposute frequency =  daysfyear 130 reasonable assurnplion
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 _
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25530 USEFA 1931, HHEM
Dermal Average :
Concentration  Average Chronic Lifetime Daily Cancer Slope
inSoil - Daily Intake RID Hazard Intake ‘Factor Cancer
Counstituent mg/kg mgikg-day  mp/kg-day Index mg/kg-day  14mgkg-day) Risk
Semivolatiles
Benzo(a)anthracene 777+ 1.56E-06 NA NA 5.57E-07 1.46E+00 8.13E-07
‘ Benzo{a)pyrenc 4 10E+01 8.23E07 NA NA 2.94E-07 1.46E+01 “4,29E-06
Benzo(b)fluoranthene 7.95E+0] 1.60E-06 NA NA S$.70E-Q7 1AGE+HD 8.32E-07
Renzo(k)fluoranthene 1.97E+01 3196807 NA MNA 1 41E-07 1.46E-01 2.06E-08
~ IChrysenc ' 8.25E+01 1.66E-06 NA NA S.92E-07 1.46E-02 B.64E-09
Dibenz{a,hjanthracene 2.04E+00 4.10E-08 NA NA 1.46E-08 - 1.46E+01 2.14E07
Indeno{1,2,3-cd)pyrene 1L.71E+01 3 43EL7 NA NA 123E-07 146E+00 - 1.79E-07
\

NA - Not Available

6EUS_MW_Soil. XL5 \ dermal
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Total Cancer Risk = 6.36E-06
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Table 53
Oral Exposure to EU5 Surface Soil {0-6°) by @ Maintenance Worker
~ Kerr McGee, Hartiesburg, MS '

Intake (mg/kg-day) = Cd*ingR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg/kg see below ,
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 150 reasonable assurmplion
ED - Exposure duration = years 25 LISEPA 1995, Region IV
" CF - Conversicn factar = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging lime - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentrationin  Average Daily  Oral Chrosic " AverageLifetime Oral Cancer .
Sail Intake RiD Hazard Draily 1ntake Slope Factor
Constituent mg/kg mg/kg-day mg/kg-day index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles : . _
Benzo{a)anthracene 7.77EH01 4 56E-05 HA NA 1.63E-05 7.30E-01 1.19E-05
Benzo{a)pyrene 4.10E+01 2.41E-05 NA NA R.60E06 7.30EH00 6.28E-05
Benzo(b)luoranthene 7.95E+01 4.67E-05 Na NA 1.67E-05 T.30E-01 1.22E-05
Benzo(k)fluoranthene " 1.97E+01 " 1.16E-D5 NA NA 4.13E-06 7.30E-02 3.02E-07
. Chrysene 8.25E+)! 4 34E-05 HNA NA 1.73E-05 7.30E-03 1.26E-07
Dibenz(a,hjanthracene 2.04E+00 1.20E-06 . NA NA 4,28E-07 730EH00 - 31.12E-06
Indena(l,2,3-cd)pyrene LTIEHGT 1.00E-05 NA NA 3.59E-06 7.30E-001 2.62E-06
NA - Not Applicable . Total Cancer Risk= 9.30E-05

6EUS_MW_Soil.XLS \inlgcstion E“V'HDNHE“TAL STANDARDS E:
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Table 54
‘ Dermal Exposure to EUI Sediment by a Construction Worker
‘ Kerr McGee, Hattiesburg, MS

Intake (mgfkg-day) = Cs*SA*AH*ARS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = mg/kg chem. spec.
SA - Surface area available for exposure = omi/day 3000 caleulated
SA., - Total skin surface area = em'’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area avaiiable for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor=  mglem’ 013 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
EF - Exposure frequency = daysfyear 8 reasonable assumption
ED - Exposure duration = years 1 -reasonable assurption
CF - Conversion factor = kg/mg 1.GOE-06 i
BW - Body weight = kg 10 USEPA 1995, Region TV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging lime - carcinogenic = days 25550 USEPA 1991, HHEM
‘ Average
: Concentration in  Average Daily Dermal Lifetime Daily  Cancer Slope
' ' Sediment Intake Subchronic RED  Hazard Intake Factor Cancer
| Constituent mgikg - mg/kg-day mg/kg-day Index mp/kg-day  l/i(mg/kg-day)  Risk -
Semivolatiles ) :
Benzo(ajanthracene 5.90E-01 2.16E-09 NA NA 3.09E-11 . 1A6E+00 4.51E-11
. Benzo{a)pyrene 3.90E-01 1.43E-09 NA NA 2.04E-11 1.46E401 2.98E-10
Benzo(b)fluoranihene 5.80E-01 2.12E-09 NA NA 3.04E-11 1.46E-+00 4.43E-11
Benzo({k)fluoranthene 1.50E-01 6.96E-10 NA " NA . 9.94E-12 146E-01 - 1A45E-12
Chrysene 5.30E-01 1.94E-09 N4 NA 2.77E-11 146E-02 . 4.05E-13
Dibenz(a,h)anthracene 620E-02 2.27E-10 NA NA 3 24E-12. C1A6EHN L 4.74E-11
Indenn(},2,3-cd)pyrene 2.20E-01 8.06E-10 NA NA 11SE-11 1.46E+00 1.68E-11

NA - Not Available

6EU1_CW_Sed. XLS \ dermal
Pagel ol i

Total Cancer Risk= - 4.53E-10
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Table 55
Oral Exposure to EUI Sediment by a Construction Worker

Kerr McGee, Hattiesburg, MS.
Intake (mgfkg-day) = d*IngR*EF*ED*CF*ME
| BW*AT
|
Cd - Concentration in sediment = mg'kg see below
IngR. - Ingestion rate for soil = mg/day 4860 USEPA 1997, EFH
EF - Exposure frequency = daysfyear = 8 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = : 1 Magee, i al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEFA 1991, HHEM
AT, - Averaging time - carcinogenic =~ days - 25550 USEPA 1991, HHEM
| . : Average
| Concentration in  Average Oral Chronic Lifetime Draily  Oral Cancer
| Sediment Daily Intake RD Hazard Intake Slope Factor :
Constituent mg/kg mg/ke-day mg/kg-day Index mgkg-day ' }/(mp/kg-day) Caneer Risk|
Semivelatiles ' .
‘ . Benzo{a)anthracene 5.90E-D} §.87E-08 NA NA 1.27E-09 . 7.30E-01 - 9.25E-10
‘ Benzo(a)pyrene 3.90E-01 5 96E-08 NA NA §.37E-10 730E400  6.11E09
Benzo{bXluoranthene 5.80E-01 8.72E-08 NA Na 1.25E-09 7.30E-01 9.09E-10
Benzo{k)fluoranthene 1.90E-01 2.86E-08 NA NA 4.08E-10 7.30E-02 2.98E-11
. Chrysene 5.30E-01 7.97E-08 NA NA 1.14E-09 7.30E-03 831E-12°
Dibenz(a.h)anthracene 6.20E-02 9.32E09 NA NA 1.33E-10 ~ T.I0EH0G 0.72E-10
Indeno(1,2,3-cd)pyrene - 2.20E-00 3.31E-08 NA NA 472E-10 - 7.30E{1 3.45E-10
NA - Not Applicable Total Cancer Risk= 9.30E-(9
|
; /
6EU1_CW_Sed XLS \ ingestion ENVIRONMENTAL STANDARDS ~
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Table 56

. Dermal Exposure 1o EUI Surface Water by a Construction Worker

“err McGee, Hattiesburg, MS
Intake (mp/kg-day) = w*SATKp*ABS* *ED*
BW*AT
Cw - Concentration in surface water = mg/L see below
SA - Surfact area available for exposure = cm’ 3000 caltulated
SA,- Towl skinsurfacearea = ©m' - 20000  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
Kp - Dermal permeability constant = emv/hr see below
ABS, - Absorption - cPAHs = .03 USEPA 1995, Region I} :
ET - Exposure time = hre/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency =  days/ysar 8 reasongble assumption .
ED - Exposure duration = years 1 reasonable assumphion
CF - Conversion factor = Licm? 1.00E-03
BW - Body weight = kg 70 USEPA 1595, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal )
Concentration in - Average  Subchronic Average Lifetime  Canter Slope
. Surface Water Kp Daily Intake RfD Hazard Daily Intake Factor
Constituent mg/L eavhr mg'kg-day mp/kg-day Index mgfkg-day Li(mg/kg-day) Cameer Risk
Semivolatiles - Co
Benzo{a)anthracene 1.00E-03 8.10E-1 . 2.28E-08 NA NA 3.26E-10 1 46E+00 4.76E-10
enzo{a)pyrene 5.00E-04 1.20E+00 1.69E-08 NA NA 2.42E-10 1 46E+01 3.53E-09
enzo{b)Nuoranthene 5.00E-04 1.20E+00 1.69E-08 NA NA 2.42E-10 1 46E+00 . 3.53E-10
Benzo{k)fluoranthene 5.00E-04 4 43E+}] 6.31E-07 NA NA 9.02E-09 - 1.46E-01 1.32E-09
Chrysene 5.00E-D4 8.10E-0] 1.14E-08 NA NA 1.63E-10 1.46E-02 . 2.38E-12
Dibenz(a,hjanthracene 5.00E-04 270E+00  3.80E-08 NA NA 5.43E-10 146E+01. - 7.93E-09
Indeno(1,2,3-cd)pyrene 5.00E-04 1.90E-+H)0 2.68E-08 NA NA 3.82E-10 1L46E+00° 5.58E-10
NA - Not Available 1.42E-08

6EUL_CW_SW.XLS\ dermal
Pagelof

Total Cancer Risk =
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| Table 57 ,
Oral Exposure to EUI Surface Water by a Construction Worker

Kerr McGee, Hattiesburg, MS .
Intzke {mg/kg-day) = © Csw*lngR*EF*ED*ET
' BW*AT
Csw - Concentration in surface water = mg/L see below ‘
IngR - Ingestion raie for surface water = L/hour 0.0 USEPA 1995, Region TV
EF - Exposure frequency = days/year B rezsonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
ET - Exposure tlime = hrsiday 1 USEPA 1992, Dermal Exposure Assessment
BW - Body weight = ke 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
: . Average
Concentration in  Average Daily Oral Lifetime Daily  Oral Cancer
Surface Water Imake Subchronic RTD  Hazard Intake Slope Factor . .
Constituent mg/L mg/kg-day mg/kg-day Index - mg/kg-day 1H{mg/kg-day) - Cancer Risk
Semivolatiles ' ‘
Benzo(a)anthracene ) 1.00E-03 3.13E-09 NA NA 4 47E-11 7.30E-01 3.27E-11
| Benzo(a)pyrenc 5.00E-04 1.57E-0% NA NA 2.24E-11 7.30E+00 1.63E-10
Berrofifluoranthene 5.00E-04 1.57E-09 NA - NA 2.24E-11 7.30E-00 1.63E-11
Benzo{k ffluoranthene 5.00E-04 " 1.57E09 NA NA 2.24E-11 7.30E-02 "~ 1.63E-12
- Chrysene 5.00E-04 1.57E-0% NA Na 2.24E-11 7.30E-03 1.63E-13
3 . Dibenz(a,h)anthracene 5.00E-04 L57E-09 NA NA 2.24E-11 T.I0E+00 1.63E-10
Indeno{1,2,3-cd)pyrene ) 5.00E-04 1.57E-09 NA NA 2.24E-1] 7.30E-01 1.63E-11
NA - Not Applicable Total Cancer Risk = 3.94E-10

J
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Table 58

Dermal Exposure to EU2 Soil (0-10'} by a Construction Worker

Kerr McGee, Hattiesburg, MS - DEQ'OP c
Intake (mg/ke-day) = . Cs*SA*AH*ABS*EF*ED*CE
BW*AT
Cs - Concentration in soil = mg'kg chem. spec.
SA - Surface area available for exposure = cm'fday 5560 calcilated
SA, - Total skin surface area = om’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 27.8% USEPA 1997, EFH
AH - Adherence facior=  mgfem® 0.1 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 . USEPA 1995, Region 1l
EF - Exposure frequency = days/year B0 reasonable assumption
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = kgmg 1.00E-D6
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinegenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average )
Concentration  Average Daily  Subchronic Lifetime Daily Cancer Shope
in Soil Intake RID Hazard 1ntake Factor Cancer
Constituent mg'kg mg/kg-day . mg/kg-day Index mg/kg-day  1/(mg/kg-day) Risk
Semivolatiles . '
Benzo(a)anthracene 6.10E+01 1.19E-06 NA NA 4. 55E-08 146EH00 6.64E-08
Benzo(a)pyrene 2.17E+HHN 1.13E-06 NA NA 1.62E-08 1 46E+01 2.36E07
Benzo(b)fluoranthene 3.30E+01 - 1.72E-06 NA NA 2.46E-08, 1.46E+00 3.59E-08
Benzo(k){lucranthene 1.10E+01 5.74E-07 NA NA 3.21E-09 LAGE-01 1.20E09
Chrysene = . 5.20E+01 2.72E-06 NA NA 3.88E-08 1.46E-02 5.66E-10
Dibenz(a,h)anthracene 1.69EH)G 8.82E-08 NA NA 1.26E-09 L46E+D1 1.84E08
indeno(t,2,3-cdjpyrene . 8.70E+DD 4,54E-07 NA NA 6.49E-09 14GE+00  9.48E-09
NA -'Not Available Tatal Cancer Risk = 3.68E-07

8EU2_CW_So0il. XLS \ dermal
Page 1 of 1
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e 59
’ﬁ: Exposure to EU2 Soil (0-10') by a Construction Worker

Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) =

Cd - Concentration in soil =

IngR, - Ingestion rate for soil =

IngR,, - Ingestion rate for soil =

EF, - Exposure frequency =

EF,, - Exposure frequency =

ED - Exposure duration =

CF - Conversion factor =

ME - Matrix effect =

BW . Body weight =

AT, - Averaging time - noncarcinogenic =
AT, - Averaging time - carcinogenic =

Cd*hgR*EF*ED*CF*ME

BW*AT

mg/kg
mg/day
mg/day
days/year
days/year
years
kg/mg

kg
days
days

see below

480 USEPA 1957, EFH

100 USEPA 1997, EFH

10 reasonable assumption
70 reasonable assumption

] 1JSEPA 1995, Region IV
1.00E-06

1 Magee, et al.,, 1996

70 USEPA 1995, Region IV
365 USEPA 1991, HHEM
25550  USEPA 1991, HHEM

Exposure Level A
Concentration in  Average Daily : Average Lifetime Daily Orat Cancer Slope
Soil Intake Oral Chronte RfD  Hazard Intake Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-dny 1/(mg/kg-day)  Cancer Risk| -
Semivolatiies
a)anthracene’ 6.10E+01 1.15E-05 NA NA 1.64E-07 7.30E- 1.20E-07
zo{a)pyrens 2.17EH0L 4.07E-06 NA NA 5.82E-08 T.IEF00 4.25E-07
Benzo(b)luoranthene’ 330E+0 6.20E-06 NA NA ' 8.86E-08 7.30E-01 6.47E-08
Benzo(k)fluoranthene 1.16E+01 2.07E-06 NA NA 2.95E-08 7.30E-02 - L16E09
|Chrysene £.20E+0] 9.77E-06 NA NA 1.40E07 730E-03 1.02E-09
Dibenz{a,h)anthracene. 1.69E+00 T 31TE07 NA Na 4.53E-09 T 30E+M 131E-08
Indeno(1,2,3-cd)pyrene 8.70E+H00 1.63E-06 NA NA 2.33E-08 7.30E-01 1.70E-08
NA - Not Available Cancer Risk=  6.62E-07
Exposure Level B
Concentration in  Average Daily Average Lifetime Daily Oral Cancer Slope
Sail Intake Oral Chronic R Hazard Intake Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivelatiles
Benzo(ajanthracene 6.10E+01 1.67E-D5 NA NA 2.39E-07 C7.30E-QI 1.74E-07
Benzo(a)pyrene 2.1TEH 5.94E-06 NA NA 8.48E-08 © 1.30EHD0 6.19E-07
Benzo(b)}luoranthene 3.30E+H01 9.04E-06 NA NA 1.29E-07 7:30E-01 9.43E-08
Benzo(k)fluoranthene 1.10E+1 3.01E-06 NA NA 431E-08 7.30E02 " 3.14E-09
\Chrysene 5.20E+01 142E-05 NA NA - 2.04E-07 7.30E-03 149E-09
Dibenz{a,h)anthracene L.69E+00 4.63E-07 NA NA 6.61E-09 7.30EH00 4.83E-08
Indeno(1,2,3-cd)pyrene $.70E+00 2.38E-06 NA NA JALE-08 7.30E-01 2.49E-08
NA - Not Available Cancer Risk=  9.65E-07

SEU2_CW_Soil XLS \ ingestion
Pagelof L

Total Cancer Rigk = 1.63E-06
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. Table 61 | APR - 2 20p)

Dermal Exposure to EU4 Sediment by a Construction Worker _
DEQOPC_
. T

Kerr McGee, Hattiesburg, MS

Intake {mg/kp-day) = Cs*"SA*AH*ABS*EF*ED*CF
BW*AT

Cs - Concentration in sediment = n1g/kg chem, spec.

SA - Surface area available for exposure=  cm’/day 3000 calculated
SA, - Total skin surface area=  cm’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor = mg/em’  0.13 USEPA 997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 11
... ABS, - Absorption - other SVOCs = 1 USEPA 1995, Region Il
EF - Exposure frequency =  days/year 8 reasonable assumption
ED - Exposure duration = years 1 . . reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 . USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 - USEPA 1991, HHEM

AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM

Dermal Average
Concentration Average Subchronic . Lifetime Dally Cancer Slope
in Sediment  Dally Intake RID Hazard Intake Factor Cancer
Constituent mg/kg mg/kg-day  mg/kg-day Index mg/kg-dny 1/(mg/kg-day) Risk
Semivolatiles :
. Benzo{ajanthracene 3.30EH02 121E-06 NA NA - 1.73E-08 1.46E+00 2.52E-08
. 1Benzo(a)pyrene 1.30E+02 4.76E-07 NA NA 6.80E-09 1.46E+01 9.93E-08
Benzo({b)fiuoranthene 1.80E+02 6.59E07 NA NA 9.42E-09- 1.46E+00 1.38E-08
Benzo(k)flucranthent GA0E+D 2.J4E-07 NA NA 3.35E09 1. 46E-01 4.89E-10
{Carbazole S5.90E+)2 7.20E-06 NA NA 1.03E-07 NA NA
- . jChrysene . 2.890E+02 1.06E-06 NA NA 1.52E-08 146E-02 . 2.22E-10
+. IDibenz(a,h)anthracene 1.20E+(1 4.40E-08 NA NA 6.28E-10 1.46E+01 . 9.17E-09
Dibenzofuran 9.40E+02 1.15E05 NA NA 1.64E7 NA NA
. |indeno{1,2,3-cd)pyrene 4. 70E+01 1.72E07 NA NA . 2.46E-09 146E+00  3.59E-0%
- |Naphthalene 300E+03  3.66E-05 NA NA 5.23E-07 NA NA
"+ [Phenanthrene 3.20EH)3 3. 91E-05 NA NA 5.58E-07 NA NA
;" NA - Not Available Total Cancer Risk=  1.52E-07
o
7EU4_CW_Sed.XLS \ dermal ENVIRONMENTAL STANDARDS K
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Table 62
. Oral Exposure to EU4 Sediment by a Construction Werker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = *IngR*EF* *
BW*AT

Cd - Concentration in sediment=  mg'kg  see below

IngR - Ingestion rate for sediment=  mg/day 480 USEPA 1997, EFH
EF - Exposure frequency =  daysfyear 8 reasonable assumption
| ED - Exposure duration = years 1 USEPA 1995, Region IV
| CF - Conversion factor= -~ kg/mg  1.00E-06 :
| ME - Matrix effect = 1 Magee, et at., 1996
- ' BW-Bodyweight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic=  days 365 USEFPA 1991, HHEM

AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM

|
i Oral - Average
1 Concentration  Average  Subchronic - Lifetime Daily Oral Cancer .
} in Sediment  Daily Intake RID Hazard Intake Slope Factor Cancer
i Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mgfkg-day) Risk
| Semivolatiles : : _
‘ Benzo(a)anthracenc 3.30E+02 4.96E-05 NA NA 7.09E-47 7.30E-0) . 5.07E-07
| Benzo{a)pyrene 1.30E+02 1.958-05 . NA NA 2.79E-07 7.30E+00 2.04E-06
Benzo(b)fluoranthene 1.80E+02 2.71E-05 NA NA 3.86E-07 T30E0! - 2.82E-07
; Benza(k)fluoranthene 6.40E-+H)1 9.62E-06 NA NA 1.37E07 7.30E-02 1.00E-08
| . Carbazole 5.90E+02 B.87E-05 NA NA 1.27E-06 - 2.00E-02 2.53E-08
| Chrysene 2 90EH)2 4.36E-05 NA NA 6.23E-07 7.30E-03 4.55E-09
| Dibenz({a hjanthracene 1.20E+01 1.80E-06 NA NA 2.58E-08 7.30E+00 1.88E-07
Dibenzofuran 9.40E+02 1.41E-04 NA NA 2.02E-06 NA NA
Indeno(1,2,3-cd)pyrene 4.70E+01 7.06E-06 NA NA 1.01E-07 - 1.30BE-01 7.37E-08
‘ Naphthalene 3.00E+03 4.51E-04 NA NA 6.44E-06 NA © NA
| Phenanthrene 3.20E+03 . 4.81E-04 NA NA 6.87E-06 NA ) NA
NA - Not Applicable . Total Cancer Risk = 3.14E-06
|

6EUA_CW_Sed XLS \ ingestion ENVIRONMENTAL STANDARDS
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e 63 )
‘br:nal Exposure to EU4 Surface Water by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake {rmg/kg-day) = Cw*SA*Kp*ABS*ET*EF*ED*CF
BW*AT
Cw - Concentration in surface water = mg/L see below
SA - Surface ares available for exposure = cm’ 3000 calculated
SA, - Total skin surface area = cm’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% * USEPA 1997, EFH
Kp - Dermal permeability constant = cmv/hr see below
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region IIi
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region HI _
ET - Exposure time = hrs/day 1 . USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency=  daysfyear 8 reasonable assumption
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = L/'em? 1.00E-03
BW - Body weight = kg 70 " USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days - 365 USEPA 1991, HHEM
* AT, - Averaging lime - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average
Concentration in ‘Average Daily  Subchronic Lifetime Daily  Cancer Slope
: Surface Water Kp Intake RID Hazard Intake Factor
-Qrﬁlituent meg/L cm/hr mg/kg-day mg/kg-dny Index mg/kg-day t/(mgrkg-day) Cancer Risk
mivolatiles '
Benzo(ajanthracene " 5.00E-03 8.16E-01 1L.14E-07 NA NA 1.63E-09 1.46E+00 2.38E-09
Benzo{a)pyrené 5.00E-04 1.20E+00 1.69E-08 NA NA 2.42E-10 1.46E+0Q! 3.53E-0%
Benzo{b)fluorahthene 1.20E-02 1.20E+00 4.06E-07 NA NA 5.80E-09 1.46E4+00 8.46E-09
: ‘Bi:nzo(k)ﬂuomnthenc 2.00E-03 4.48E+]] 2.52E-06 NA NA 3.60E-08 1.46E-01 5.26E-09
Bis(2-cthylhexyl)phthalate 3.00E-03 3.30E-02 9.30E-09 1.00E-02 - 9.30E-07 1.33E-10 NA NA
Carbazole 1.00E-02 3.57E-D2 3.36E-08 NA NA 4.80E-10 NA NA
Chrysene 6.00E-03 8.10E-01 1.37E-07 NA NA 1.96E-09 1.46E-02 2.86E-11
Dibenz(a,h)anthracene 5.00E-04 2.70E+H00 3.30E-08 NA NA 5A43E-10 1.46E+01 T93E9
Dibenzofuran 1.10E-02 1.51E-01 1.56E-07 NA NA 2.23E-09 NA NA
Indeno(1,2,3-cd)pyrene " 5.00E-04 1.90E-+00 2.68E-08 NA NA 3.82E-10 . 1.46E+00 5.58E-10 .
Phenanthrene 1.70E-02 2.30E-01 3.67E-07 NA NA 5.25E09 MA NA
NA - Not Available Total Hazard Index =  9.30E-07 Total Cancer Risk= ~ 2.82E-08

JEU4_CW_SW.XLS \ dermat
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1 . Table 64 .

Oral Exposure to EU4 Surface Water by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake {(mg'kg-day) = Cow*IngR*EF*ED*ET
- : BW*AT
Csw - Concentration in surface water= . mg/L sec below i B
IngR - Ingestin rate for surface water = L/hour 0.01 - USEPA 1995, Region IV
EF - Exposure frequency = days/year 8 ~ reasonable assumption
ED - Exposure duration = years 1 {ISEPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEFA 1992, Dermal Exposure Assessment
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - nohcarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time ~ carcinogenic = days 25550 USEPA 1991, HHEM
Concentrationin  Average Oral Average Lifetime Oral Cancer
Surfsce Water  Dally Intake Subchronic RiD Hazard  Daily Intake  Slope Factor ° o
Constituent mg/L mg/kg-day  mg/kg-day Index mg/kp-day 1/(mg/kg-day}  Cancer Risk
Semivolatiles S o
Benzo{a)anthracene © 5.00E-03 1.57E-08 NA NA 2.24E-10 7.30E-01 1.63E-10
* |Benzo{a)pyrene 5.00E-04 L57E-0% NA NA 2.24E-11. 7.30E+00 1.63E-1¢
Benzo(b)fluoranthene 1.20E-02 - 3.76E-08 NA NA 5.37E-10 7.30E-01 3.92E-10
Benzo(k)fluoranthene 2.00E-03 626E-09 NA NA 8.95E-11 7.30E-02 6.53E-12
Bis(2-ethylhexyl)phthalate 3.00E-03 9.39E-09 2.00E02 4.70E-07 1.34E-10 1.40E-02 1.88E-12
. Carbazole 1.00E-02 3.13E-08 Na NA 4 47E-10 . 2.00E-Q2 8.95E-12
Chrysene 6.00E-03 1.88E-08 NA NA 2.68E-10 7.30E-03 1.96E-12
Dibenz(a,h)anthracene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E+00 1.63E-1G
Dibenzofuran 1.10E02 31.44E-08 NA NA 4 92E-10 NA NA
Indeno{1,2,3-cd)pyrens 500E-04 157E-09 . NA NA 2. 24E-11 7.30E-01 1.63E-11
Phenanthrene 1.70E-02 5.32E-08 NA NA 7.60E-10 NA MNA -
NA - Not Applicable ‘ Total Hazard index=  4.70E-07 . Total Cancer Risk= = 9.17E-10
6EU4_CW_SW.XLS \ ingestion ENVIRONMENTAL STANDARDS L
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Table 65

EEEJ '
APRAH!]I]

. Dermal Exposure to EU4 Soil (0-20") by a Construction Worker
Kerr McGee, Hattiesburg, MS D E 0 P c
Intake (mg/kg-day)= Cs*SA*AH*ARS*FF*ED*CE
‘ i BW*AT
|
\ Cs - Concentration in soil = mg/kg  chem. spec,
| SA - Surface area available for exposure = cmiday 5560 calculated
SA, - Total skin surface area = em® 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 27.8% USEPA 1997, EFH
AH - Adherence factor=  mglem’ 0.1 USEPA 1997, EFH
ABS,, - Absorpticn - cPAHs = 0.03 USEFPA 1995, Region 11
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region 101
EF - Exposure frequency = days/year 80 reasonable assumption
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average
Concentration Average Daily  Subchronic Lifetime Daily Camr Slope
in Soll Intake RID Hazard Intake Factor Cancer
|Constituent _mg/kg mgrkeg-day mg/kg-day Index mg/kg-duy  1/{mp/kg-day) Risk
Semivolatiles :
Benzo(a)anthracene 9.30E+)2 4.86E-05 NA NA 6.94E-07 L 46E+00 . 1.01E-06
. Benzo(z)pyrene 5.00E+02 2.61E-05 NA NA 173E07 L46E+01 _5.45E-06
Benzo(b)luoranthene 5.30E+02 -2.77E-05 NA NA 3.95E-07 146E+00 - 5.77E407
Benzo(k)luoranthene 2.90E+02 1.51E-03 NA NA 2.16E-07 L46E-01 3.16E-08
Carbazole 6.20E+H02 1.08E-04 NA NA 1.54E-06 NA NA
Chrysene 6.90E+02 3.60E-05 NA NA S5.15E07 LAGE-02  7.52E-09
Bibenz(a,h)anthracene 6.40E+HO1 3.34E06 NA NA 4.78E-08 146EH01 = 6.97E07
Indeno(1,2,3-cd)pyrene  2.50E+02 1.ME-05 Na NA 1.87E-07 146E+00  2.72E407
Naphthalene 3.50E+H)3 6.09E-04 NA NA 8.70E-06 - NA NA
NA - Not Available Total Cancer Risk = B.05E-06

8EU4_CW_Socil.XLS \ dermal
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Table 66
Oral Exposure to EU4 Soil (0-20') by a Construction Werker

Kerr MeGee, Hattiesburg, MS ,
Intake {mg/kg-day) = Cd*lngR*EF*ED*CF*ME
| " BW*AT
| Cd - Concentration in soil = mg'kg ser below
IngR, - Ingestion rate for soil = mg/day 430 USEPA 1997, EFH
IngR,, - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF, - Exposure frequency = daysfyear 10 rezsonable assumption
EFy, - Exposure frequency = days/year 70 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 .
ME - Matrix effect = 1 Magee, et al., 1996
‘ ‘BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Exposure Level A
Concentration  Average - Oral Subchronic . Average Lifetime Oral Cancer
inSoil - Daily Intake RID Hazard Daily Intake  Slope Factor  Cancer
Constituent mg/ke mglkg-day mgfkg-dn_v Index mg__kg-dy ) li(mgfkg-dl'y) Risk
Semivolatiles :
Benzo(a)anthracene 930E+02 1.75E-04 . NA NA 2.50E-06 7.30E-01 1.82E-06
Benzo{a)pyrene 5.00E+02 9.39E-05 NA NA 1.34E-06 7.30E+00  9.80E-D6
Benzo(bluoranthene 5.30E+02 9.96E-05 NA NA 1.42E-06 T.30E-01  1.04E-06
. © . |Benza{k)iucranthene 2.90E+02 5.45E-05 . NA NA 7.78E-07 7.30E-02 = 5.68E-08
Carbazole 6.20E+02 1.16E-04 . NA NA 1.66E-06 2.00E-02 3133E-08
Chrysene 6.90E+02 1.30E-04 " NA "~ NA 1.85E-06 7.30E-03  1.35E-08
. {Dibenz(a h)anthracene  ~ 6.40E+0) 1.20E-05 NA NA 1.72E-07. 7.30E+00 1.25E-06 §
| Indeno(1,2,3-cd)pyrene - 2.50E+02 4_70E-05 NA NA 6.71E-07 7.30E-01  4.90E-07
| Naphthalene 3.50E+03 6.58E-04 NA Na 939E-06 - NA NA
NA - Not Applicable Cancer Risk= 1.45E-05
Exposure Leve!
Concentration . Average  Oral Subchronic Average Lifetime Ora) Cancer :
in Soll Daily Intake RID Hazard = Daily Intake Siope Factor Cancer
Constituent mgfkg mg/kg-day mg/kg-day Index mgkg-dny 1/{mg/kg-day) = Risk
Semivolatiles : '
Benzo(a)Janthracene 9.30E+02 2.55E-04 NA ' NA 31.64E-06 T30E-01  2.66E-06 ’
Benzo{a)pyrene 5.00E+0G2 1.37E-04 NA NA 1.96E-06 730E+H0 | 1.43E-05
Benza(h)flueranthens 5.30E+02 1.45E-04 NA NA 2.07E-06 7.30E-01  1.S1E-06
Benzo{k)fluoranthene 2.90E+02 7.95E-05 NA NA 1. 14E-06 7.30E-02 ~ 8.29E-08
Carbazole 6.20E+02 1.70E-04 NA NaA 2.43E-06 2.00E-02  4.85E-08
|Chrysene 6.90E+02 1.89E-04 Na NA 2.70E-06 730E03  1.97E-08
Dibenz{ghjanthracene  6.40E+01 1.75E-05 NA NA 2.50E-07 7.30E4+00  1.83E-06
Indeno{l,2,3-cd)pyrene  2.50E+()2 6.85E-05 - NA NA 9.78E-07 730BE-01  T.A4E-07
Naphthalene 1.50E+03 9.59E-04 NA NA 1.37E-05 NA - NA
NA - Not Applicable Cancer Risk= 2.12E-05 -

. ' Total Cancer Risk= 3.57E-05

7EU4_CW_Soil.XLS  ingestion ENVIRONMENTAL STANDARDS
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Table 68

Dermal Exposure to EUS Soil (0-20') by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil = me/kg chem. spec.
S$A - Surface area available for exposure = emi/day 5560 caleutated
SA, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 27.8% USEPA 1997, EFH
AH - Adherence factor=  mgiem® 0.1 USEPA 1997, EFH
ABS,, - Absorption - CPAHs = o 0.03 USEPA 1993, Region I
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region [Tl
* EF - Exposure frequency=  days/year 80 reasonable assumption
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06 :
BW - Body weight = kg 70 USEPA 1995, Region IV

AT, - Averaging time - noncarcinogenic = days 3165 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEFPA 1991, HHEM
Dermal Average )
Concentrationin  Average Daily  Subchronic Lifetime Daily Caneer Slope
Soil Intake RID Hazard Intake Factor Cancer |-
- Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1(mg/kg-day) Risk
Semivolatiles
. Benzo(a)anthracene . §.35E+01 4 36E-06 NA NA 6.23E-08 1 A6E4+H) 9. 10E-08
Benzo{a)pyrene 4 42E+01 2.31E-06 ~ NA NA 3.30E-08 1. 46E+01 4.81E.07
Benzo{b)luoranthene 7.95E+H 4.15E-06 NA NA 5.93E-08 1 AGE+00 . R.66E-08
Benzo{k)flucranthene 1.6BE+01 8.77E-07 NA NA 1.25E-08 1.46E-01 1.83E-09
Chrysene 8.25E+0 431E06 NA NA 6.16E-08 1 46E-02 8.99E-10
Dibenz(a,hjanthracene 1.53E+00 7.99E-08 NA NA 1.14E-09 1.46E-+H01 1.67E-08
indeno(1,2,3-cdpyrene 1.32E+0 6.89E-07 NA NA 9.85E-09 LAGE+HID

1.44E-08

NA - Not Available Total Cancer Risk = 6.936-07

8EUS_CW_Soil. XLS \ desmal
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Table 69 _
Oral Exposure to EUS5 Soil (0-20') by a Construction Worker

Kerr McGee, Haitiesburg, MS
Intake (mg/kg-day) = Cd*ingR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg'kg see below
IngR, - Ingestion rate for soil = mg/day 430 USEPA 1997, EFH
IngR,, - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF, - Exposure frequency = days/year 10 reasonable assuraption
EF, - Exposure frequency = days/year 70 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - nencarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
ExposureLevel A
Concentration Average Daily  Oral Chronic Average Lifetime Oral Cancer
in Seil Intake RiD Hazard Daily Intake Slope Factor
- |Constituent mg/kg mgkg-day mg/kg-day Index mg/kg-day l)‘(myngday) Cancer Risk|
Semivolatiles ) .
Benzo{a)anthracene 8.35E+(1 1.57E-05 NA NA 2 M4E-07 7.30E-01 1.64E07
Benzo(a)pyrene 4.42E+01 8.30E-06 NA NA 1.19E-07 7.30E+00 8.66E-07
. Benzo(b)fluoranthene 7.95E+01 1.49E-05 NA NA 2.13E07 7.30E-01 1.56E-07
Benzo(k){lucranthene 1.68E+H01 3.16E-06 NA NA 4.51E-08 7.30E-02 3.29E-09
Chrysene 8.25E+01 1.55E-05 NA NA 2.21E-07 7.30E-03 1.62E-09
Dibenz(a,h)anthracens 1.53E+00 2 87E-07 NA NA 411E09 7.30E+H00 3.00E-08
Indeno{1,2,3-cd)pyrene 1.32E+01 2.48E-06 NA NA 3.54E08 7.30E-1 2.59E-08
NA - Not Available Cancer Risk= 1.25E-06
Exposure Level B
Concentration Average Daily  Oral Chronic Average Lifetime Oral Cancer
in Soil Intake R Hazard Daily Intake Slepe Factor
Constituent mgrkg mg/kg-day mg/kg-day Index mg/kg-day 1i(mg/kg-day) Cancer Risk
Semivolatiles IR
Benzo(aanthracene 8.35E+01 2.29E-05 NA NA 3.27E07 - 1.30E-01 2.39E-07
Benzo(a)pyrene 4.42E+01 1.21E-05 NA NA 1L73E07 7.30E+H30 1.26E-06
Benzo(b)fluoranthene 7.95E+01 2.18E-05 NA NA 311ED7 7.30E-01 2.27E-07
Benzo{k)flucranthene 1.68E+01 4.60E-06 NA NA 6.58E-08 7.30E-02 4.80E-09
Chrysene 8.25E+)1 2.26E-05 NA NA 3.23E07 7.30E-03 2.36E-09
Dibenz{a,h)anthracene 1.53E+00 4.19E-07 NA NA 5.99E-09 7.30E+00 4.37E-08.
Indene{l,2.3-cd)pyrene 1.32E+H01 31.62E-06 NA NA 5.17E-08 7.30E-01 3.77E-08
NA - Not Available Cancer Risk= 1.82E-06

8EUS_CW_S0il. XLS \ ingestion
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Table 71
Dermal Exposure to EU6 Sediment by a Child Resident (Aged I to 6 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = me'kg chem. spec.
| SA - Surface area available for exposure=  cm'/day 2229 caiculated
B SA, - Total skin surface area = em’ 7213 USEPA 1997, EFH
*Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
| AH - Adherence factor= ~ mg/lem’ 033 USEPA 1997, EFH
ABS,, - Absotption - cPAHs = 0.03 USEPA 1995, Region Ol
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region 11
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 6 USEPA 1995, Region [V
CF - Conversion factor = kg/mg 1.00E-06
" BW - Body weight = kg 15 USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 2190 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
| ' Dermal
‘ Concentration Average Daily  Subchronic Average Lifetime  Cancer Slope
! in Sediment Intake RID Hazard Daily Intake Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mgkg-day 1/(mg/kg-day) Risk
Semiveolatiles
. 2-Nitroaniline 4.00E-01 2.15E-07 NA NA 1.84E-08 NA NA
2-Nitrophenol 8.00E-01 4.30E-07 NA NA 3 68E-08 MNA NA
3-Nitroaniline 3.00E-01 4,30E-07 NA NA 3.68E-08 NA NA
4-Bromoephenyiphenylether 8.00E-01 4.30E-07 NA - NA 3.68E-08 NA NA
4-Chloro-3-methylphenol 8.00E-01 4.30E-07 NA NA 31.68E-08 NA 7 NA
4-Chilorophenylphenylether 4,00E-01 2.15E-07 NA NA 1.B4E-08 NA NA
4-Nitroaniline §.00E-01 4.30E-07 NA NA 3.68F-08 NA NA
Benzo{a)anthracene 1.00E+H2 1.61E-05 NA NA 1.38E-06 1.45E+00 2.02E-06
Benzola)pyrene 4 90E+01 7.90E-06 NA NA 6.77E-07 1 46E+21 9.89E-06
Benzo(b)fluoranthene 7.80E+01 1.26E-05 NA NA 1.08E-06 1.46E+00 1.57E-06
iBenm(k)ﬂumamhene 2.30E+01 3.71E-06 NA NA 3.18E-07 1 46E-01 4.64E-08
Bis(2-chloroethoxy)methane §.00E-01 4.30E07 NA NA 3.68E-08 NA MA
Bis(2-chloroethylether 4.00E-01 2.15E-07 NA NA 1.84E-08 NA NA
|Carbazole 1.00E+02 5.37E-05 NA NA 4.61E-06 NA NA
Chrysene 7-60E+01 1.23E-05 NA NA 1.05E-06 1.46E-02 1.53E-08
Dibenz(a,h)anthracene 9.60E+00 1.55E-06 NA NA 1.33E07 1.46E+01 1.94E-06
Hexachlorobenzene 4.00E-01 2.15E-07 NA NA 1.84E-08 NA NA
Hexachlorocyclopentadiene 2.00E+00 1.07E-06 NA NA 9.21E-08 NA NA
Indeno(1,2,3-cd)pyrene 3.90E+01 6.29E-06 NA NA $.39E-07 1 46EHH} 7.87E-07
N-nitrosodi-n-propylamine 4.00E-01 2.15E-07 NA NA 1.84E-08 NA NA
NA - Not Available Total Cancer Risk = 1.63E-05
TEU6_ResC_Sed. XLS \ dermal ENVIRONMENTAL STANDARDS
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. Table 72 .
Oral Exposure to EU6 Sediment by a Child Resident (Aged 1 to 6 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BWH*AT
Cd - Concentration in sediment = mg/kg ~ see below
IngR - Ingestion rate for sediment = mg/day 200 USEPA 1997, EFH
EF - Exposure frequency = daysfyear 40 reasonable assumption
ED - Exposure duration = years & USEPA 1995, Region IV
CF - Conversion facior = kg/mg 1.00E-06 :
ME - Matrix effect = 1 Magee, et al,, 1996
BW - Body weight = - kg 15 USEPA 1995, Region IV
AT, - Averaging tifme - noncarcinogenic = days 2190 USEPA 1991, HHEM
) AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Orat Lifetime Dally  Oral Cancer )
Sediment Intake Subchrogic RID  Hazard Intake. Slope Factor  Cancer
Constituent mg/kg mg/kg«day mg/kg-day Index mgfkg-day 1 mg/kg-day) Risk
Semivolatiles .
2-Nitroaniline ' 4.00E-01 5.84E-07 NA NA 5.01E-08 NA CNA
2-Nitrophenol 8.00E-01 1.17E-06 NA Na 1.00E-07 NA NA
3-Nitroaniline ) 2.00E-01 1.17E-06 NA NA 1.00E-07 NA NA
4-Bromophenylphenylether 8.00E-0 1.17E-06 NA NA 1.00E-07 NA NA
. 4-Chloro-3-methyiphenol ~ 8.00E-01 1.17E-06 NA NA 1.00E-07 NA © . NA
4-Chlorophenylphenylether - 4.00E-01 - 5.84E-07 NA NA 5.01E-08 NA NA
4-Nitroaniline 8.06E-01 1.17E-06 NA NA 1.00EL7 NA .. NA
Benzofa)anthracene 1.00E+02 1.46E-(4 NA NA 1.25E-05 730E-01  9.14E-06
Benzo(a)pyrene 4 90E+0} 7.16E-05 NA NA 6.14E-06 7.30E+30 - 4.48E-05
Benzo{b)fluoranthene 7.80E+H0 - L14E-4 NA NA 9.77E-06 7.30E-01  7.13ED6
Benzo(k)fluroanthene 2.30EH)] 3.36E-05 Na "~ NaA 2.88E-06 7.30E-02 2)0E07
Bis(2-chloroethoxymethance 8.00E-01 1LI17E-06 NA NA 1.00E-07 MA i NA
" |Bis(2-chlovocthyllether 4.00E-01 5.84E-07 NA NA 5.01E-08 L10E+HDO 5.51E-08
Carbazole 1L.O0EHD2 1.46E:04 NA Na © 1.25E-05 2.00E-02 2.50E07
Chrysene 7.60E+01 1.11E-04 NA NA ] 9.52E-06 7.30E-03 6.95E-08
Dibenz(a h)anthracene 9.60E-+00 1.40E-05 NA NA 1.20E-06 _7-30E+)0 - '8.78E-06
Hexachlorobenzene 4 O0E-01 5.84E-07 NA - NA 5.01E08 1.60E+00 '8.02E-08
Hexachlorocyclopentadiene 2.00E+0D 2.92E-06 NA NA 2.50E-07 NA NA
Indeno(1.2,3-cd)pyrene 3.90E+01 5.70E-05 NA Na 4 88E-06 7.30E-01 157E00
N-nitrosodi-n- amine 4 00E-01 5.B4E-07 NaA NA 5.01E-08 T.00E+00 IS1EL7
NA - Not Applicable . : Total Cancer Risk = 7.44E-05
|6EU6_ResC_Sed XLS \ ingestion ENVIRONMENTAL STANDARDS L

Page 1 of |



NECEIUET
.. Table 73 | APR ~ 2 2001

Dermal Exposure to EUG Sediment by an Adult Resident (Aged 7 to 30 years)

Kerr McGee, Hattiesburg, MS - DEQ_OPC P

3
e et

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT

Cs - Conceniration in sediment=  mghkg  chem. spec.

SA - Surface area available for cxposure = cm'/day 6180 calculated
SA,- Total skin surfacearea=  em’ 20000  USEPA 1997, EFH
Fs - Fraction of skin surface arca available for exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor=  mg/em’  0.33 USEFA 1997, EFH
ABS, - Absomption - cPAHs = 0.03 USEPA 1995, Region LI
ABS, - Absorption - other $VOCs = 0.1 USEPA 1995, Region Il
EF - Exposure frequency =  days/year 40 reasonable assumption
ED - Exposure duration = years 24 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.0OE-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2760 USEPA 1991, HHEM

AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM

Concenfration Average Daily  Dermal Average Lifetime Cancer Slope
tn Sediment Intake Chronic RfD  Hazard Daily Intake Factor Cancer
Constituent mg/Kg mg/kg-day  mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
. Semivolatiles . '
2-Nitreaniline . 4.00E-01 1.2BE-07 NA NA 4.38E-08 NA NA
2-Nitrophenol 8.00E-01 2.55E-07 NA NA 8.76E-08 NA NA
3-Nitroaniline : £.00E-01 2.55E-07 NA NA 8.76E-08 - NA NA
4-Bromophenylphenyleth 8.00E-01 2.55E-07 NA NA 8.76E-08 NA NA
4-Chloro-3-methylphenol 8.00E-01 2.55E-07 NA NA B.76E-08 NA NA
4-Chiorephenyiphenylether 4.00E-01 1.2BE-07 NA NA 4.33E-08 NA NA
4-Nitroaniline §.00E-01 2. 55E47 NA NA B3.76E-08 NA NA
Benzo(a)anthracene 1.00E+02 9.58E-06 NA NA 328E-06 1 46E+0 4.79E-06
Benzo(a)pyrene 4.90E+01 4_69E-06 NA NA 1.61E-06 . L46E+N 2.35E-05
Benzo(b)fluoranthene 7.80E+01 7.47E-06 NA NA 2.56E-06 - L46EHN 3.74E-06
Benzo{k)fluroanthene 2.30E+01 2.20E-06 NA NA 7.55E-07 1.46E-01 L.10E-07
Bis(2-chloroethoxymethane 8.00E-01 2.55E-07 NA NA 8.76E-08 NA NA
Bis(2-chloroethyl)ether 4.00E-01 1.28E-07 NA NA 4.38E-08 NA NA
Carbazole 1.00E+02 3.19E-05 NA NA 1.09E-05 NA NA
Chrysene 7.60E+01 7.28E-06 NA NA 2.50E-06 - 1.46E-02 3.64E-08
Dibenz(a,hjanthracene 9.60E+00) 9.20E-07 NA NA 3.15E-07 1 46E+01 4.60E-06
Hexachlorobenzene 4.00E-01 1.28E07 400E-04  3.19E-04 4,38E-08 NA NA
Hexachlorocyclopentadiene 2.00E+00 6.39E-07 3.50E-03  1.B2E-4 2.19E-07 NA NA
Indeno(1,2,3-cd)pyrene 3190E+(] 3.74E-06 NA NA 1.28E-06 1.46E+00 1.87E-06
N-nitrosodi-n-propylamine 4.00E-01 1.28E-07 NA NA 4.38E-08 NA NA
NA - Not Available Total Hazard Index=  5.02E-04 Total Cancer Risk=  3.86E-03
, : f"Q
JEU6 ResA_Sed.XLS \ dermal ENVIRONMENTAL STANDARDS LS
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Table 74 .
. Oral Exposure to EU6 Sediment by an Adult Resident (Aged 7 to 30 years)

Kerr Mc(Gee, Hattiesburg, MS
Intake (mg/kg-day) = Ca*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = me/kg see below ‘
IngR - ingestion raie for sediment = m/day 100 USEPA 1997, EFH
EF - Exposure frequency = daystyear 40 reasongble assumption
. ED - Exposure duration = years 24 USEPA 1995, Region IV
CF - Conversion factor = kg/mg [ .00E-06
ME - Matnx effect = I8 Mages, et al,, 1996
] BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging 1ime - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration -~ Average Oral Chronic Lifetime Bally  Oral Cancer
in Sediment  Daily Intake RM Hazard Intake Slope Factor Cancer
Constituent me/ke mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kp-day) Risk
Semivolatiles '
2-Nitroaniline - o 4.00E-01 6.26E-08 NA A NA 2.15E-08 NA NA
2-Nitraphenol 8.00E-01 1.25E-07 NA NA 4.29E-08 NA - NA
3-Nitroaniline 8.00E-01 1.25E-07 NA NA 4.29E-08 HA - ‘NA
4-Bromophenyiphenylether - 8.00E-01 1.25E-07 NA . NA 4.20E-08 NA “NA
. 4-Chloro-3-methyiphenol 8.00E-01 1.25E-07 NA NA 429E-08 B NA NA
4-Chlorophenylphenylether T 4.00E-01 6.26E-08 NA . NA - 2.15E-08 NA " NA
4-Nitroaniline 8.00E-01 1.25E-07 ©ONA NA 4.29E-08 NA ©. NA
Benzo(a)anthracene 1.00E+D2 1.57E-05 NA Na 5.37E-06 7.30E-01 3.92E-06
Benzo{a)pyrene ' 4 90E+01 7.67E-06 NA NA 2.63E-06 7.30E+00 1.92E-05
Benzo(b)fiuoranthene 7.80E+N 1.22E-03 NA NA 4.19E-06 7.30E-01 3.06E-06
Benzo(k Mluroanthene 2.30E+01 3.60E-06 NA NA 1.23E-06 . TA0EO2 - 9.01 E-08
Bis{2-chloroethoxy)ymethane 8.00E-01 1.25E-07 NA NA 4.29E-08 Na . NA
" |Bis(2-chiorocthyl)ether 4.00E-01 - - 6.26E-08 NA NA 115E08 LI0E+00 2.36E-08:
Carbazole 1L.O0E+02 ~  1.5TE-05 NA NA 537606  2,00E02 1.07E-07
Chrysene ‘ 7.60E+01 " L19E-05 NA NA 4 08E-06 7.30E-03 " 2.98E-08
Dibenz(a,hjanthracene : 9.60E+00  1.50E-06 NA NA 5.15E-07 7-30E+H30 - 3.76E-06
Hexachlorobenzene 4.00E-01 6.26E-08 §.00E-04 7.83E-05 2.15E-08 1.60E+00 3.44E-08
Hexachlorocyclopentadiene - 2.00E+00 3.13E-07 7.00E-03 4.4TE-05 107607 NA NA
Indeno(1,2,3-cd)pyrene 39EH - 611E-06 NA NA 2.09E06 - 7.30E-01 1.53E-06
IN-nitrosodi-n-propylamine 4.00E-01 6.26E-08 RA " NA 2.15E-08 © T.00E+HOD 1.50E-07
NA - Not Applicable Total Hazard Index =  1.23E-0d4 Total Cancer Rigk= . 3.19E-03
6EU6_ResA_Sed XLS \ ingestion 7 ) ENV_IHDNMENTAI. STANDARDS
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Table 75

Dermal Exposure to EUG Surface Water by a Child Resident (Aged 1 to 6 years)
err McGee, Hattiesburg, MS

Intake (mgfkg-day) = w*SA*Kp*ABSYE D*Cl
BW*AT
"Cw - Concentration in surface water = mg/L see below
$A - Surface area available for exposure = em’ 2229 calculated
SA, - Tow) skin surface avea = ©m' 7213 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
Kp - Dermal permeability constant = em/hr see below .
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
ET-Exposwretime =  hrsiday | ' USEPA 1992, Dermal Exposure Assessment .
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 6 USEPA 1995, Region [V
CF - Conversion facwor = L/em?® 1.00E-03 ) :
BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2190 USEPRA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal
Conceniration in Average Subchronic Average Lifetime Cancer Slope .
Surface Water Kp Daily Intake RID Hazard Daily Intake Factor Cancer
Constituent . mg/L emthy mg/kg-dey me/kg-day Index mg/kp-day 1/(mg/keg-day) Risk
Semivolatiles
Benzo(a)anthracene S5.00E-04 8.10E-01 1.98E-07 NA NA 1.70E-08 1.AGE+00 -  2.48E-08
enzo{a)pyrene 5.00E-04 1.20EH)0 2.93E-07 NA NA 2.51E-08 1.46E+01 © 3.67E7
Mluoranthene 9.00E-03 1.20E+00 528E-06 NA NA 4 57E-07 1. 46E+00 6.60E-07
enzo{k)flucranthene 5.00E-04 4.48E+01 1.09E-05 NA NA - 9.38E-07 . 1.46E-01 1.37E-07
Chrysenc 5.00E-04 8.10E-01 1.98E-07 NA NA 1.70E-08 1.46E-02 2.48E-10
Dibenz{a,h)anthracene 5.00E-04 2.70E+00 6.59E-07 NA NA 5.65E-08 1.46E+01 8.25E-G7
Indeno(1,2,3-cd)pyrenc 5.00E-04 1.S0E+H}0 4.64E-07 NA NA 3.98E-08 1.46E+00 5.81E-08
NA - Not Available Total Cancer Risk = 2.07E-06

6EU6_ResC_SW.XLS \dermal
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Table 76
. Oral Exposure to EU6 Surface Water by a Child Resident (Aged 1 to 6 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day)= Csw*IngR*EF*EDR*ET
BW*AT
Csw - Concentration in surface water = mg/L see below
IngR - Ingestion rate for surface water = Libour 0.05 USEPA 1995, Region IV
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 6 " USEPA 1995, Region' TV -
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
BW - Body weight = " kg 15 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2190 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
. Average
Concentration in  Average Daily  Oral Subehronic Lifetime Dajly  Oval Cancer .
Surface Water Intake RD Hazard . Intake Slope Factor Cancer
Constituent . mg/L mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) -Risk
Semivolatiles . . i S
Benzo{ajanthracene 5.00E-04 1.83E-07 NA NA 1.57E-08 ©O730E:01 1I4E-08
Benzo{a)pyrene © 5.00E-D4 1.83E-07 NaA NA 1.57E-08 730EH00 - 1.14E07
Benzo{b)fluoranthene 9.00E-03 3J9E-06 NA NA 2.81E-07 730E-01  2.06E-07
Benzo(k)fluoranthene 5.00E-04 1.83E-07 NA NA 1.57E-08 730E-02 . LI4E-0%
. " |Chrysene : 5.00E-04 1.83E-07 NA NA 157808 7.30E-03 1.14E-10 .
Dibenz(a,h)anthracene 5.00E-04 1.83E-07 NA- NA 1.57E-08 7.30E+00 - 1.14E-07
Indeno(1,2,3-cd)pyrenc 5.00E-04 1.83E07 NA NA 1.57E-08" 730E-01 . 1.J4E-08
NA, - Not Applicable Total Cancer Risk=  4.58E-07

®
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able 77

'Dermal Exposure to EU6 Surface Water by an Adult Resident (Aged 7 to 30 years)

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = w*SA*Kp* ABS*ET*EF*ED*
BW*AT
Cw - Concentration in surface water = -~ mg/L see below
| SA - Surface area available for exposure = em’ 6180 caleulated
| SA, - Total skin surface arca = et 20000  USEPA 1997, EFH
' Fs - Fraction of skin surface area available for exposuere = 30.9% USEPA 1997, EFH
j Kp - Derma) permeability constant = cm/hr see below
ABS, - Absorption - cPAHs = - 0.03 USEPA 1995, Region 1
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 24 USEPA 1995, Region TV
CF - Conversion factor = Vem® . 1.00E-03 ' _
BW - Body weight = kg 70 _ USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550  USEPA 1991, HHEM
) Average
Concentration in Avernge  Dermal Chronic Lifetinve Daily Cancer Slope
. Surface Water Kp Daily Intake RID Hazard Intake Factor
Constituent mg/L cmhr  mg/kg-day mp/kg-day Index mg/kg-day  1Amg/kg-day) Cancer Risk
Semivolatiles .
enzo{a)anthracéne 5.00E-04 8.10E-01 - LISE-07 NA NA 4.03E-08 1.46E+00 - 5.88E-08
Benzo{a)pyrene 5.00E-04 1.20E+00  1.74E-07 NA NA 597E-08 146E+01 8.72E-07
Benzo(b)fluoranthene 9.00E-3 1.20E+00  3.13E-06 NA NA 1.07E-06 1.46E+00 1.57E-06
Benzo{k)fluoranthene 5.00E-04 4.48E+D1 '6.50E-06 NA NA 2.23E06 1.46E-01 | 3.258.07
Chrysene 5.00E-D4 £.10E-01 1.18E-07 NA NA 4,03E-08 1.46E-02 5.88E-10
Dibenz(a,h)anthracene - 5.00E-04 2. 70E+00 3.92E-07 NA NA 1.34ED7 146E+01 1.96E-06
Indeno(1,2,3-cd)pyrene 5.00E-04 1.90E+00  2.76E407 NA NA 9.45E-08 1.46E+00 1.38E-07

NA - Not Available

6EU6_ResA_SW.XLS \ dermal
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Table 78 .
| . ‘ Oral Exposure to E U6 Surface Water by an Adult Resident (Aged 7 to 30 years)
: Kerr McGee, Hattiesburg, MS ,

Intake {mp/kg-day) = Csw*ingR*EF*ED*ET
BW*AT
Csw - Concentration in surface water = mg/L see below _
IngR - Ingestion rate for surface water = L/hour 0.01 USEPA 1995, Region IV
EF - Exposure frequency = daysiyear 40 - reasonable assumplion
. ED - Exposure duration = yeats 24 USEPA 1995, Region IV
ET - Exposure time = hrs/day i USEPA 1992, Dermal Exposure Assessment
" BW - Body weight = kg 0o USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days £760 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = . days 25550 USEPA 1991, HHEM
‘Average
Concentration in  Average  Oral Chronic Lifetime Daily Oral Cancer
Surface Water Daily lntake RID Hazard Intake Siope Factor
Constituent : . mg/L mg/ke-day mg/kg-day Index mg/kg-day = 1{{mg/kg-day) Cancer Risk
Semivolatiles ' .
" |Benzola)anthracene 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-0) 1.96E-09
) - tBenzola)pyrene 5.00E-04 - 7.83E-09 NA NA 2.68E-09 * 7.30E+00 1.96E-08
Benza{b)fluoranthene 9.00E-03 141E-07 ~ NA NA 4.83E-08 7.30E-0) 3.53E-08
: Benzo(k luoranthene 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-02 1.96E-10
. Chrysene " 5.00E-04 7.83E-0° Na NA 2.68E-09 7.30E-03 1.96E-11
Dibenz{a,h)enthracene _ S.00E-04 7.83E-09 NA NA 2.68E-09 7.30E+00 1.96E-08
Indeno(1,2,3-cd)pyrene 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-01 © - 1.96E-09
NA - Not Applicable : ’ Total Cancer Risk=  7.86E-08
©
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Table 79

Dermal Exposure to EU4 Sediment by an Adelescent Visitor (Aged 7-16 years}

Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cs*SA*AH*ABRS*EF*ED*CF
' BW*AT
Cs - Concentration in sediment = mg/kg . chem. spec.
SA - Surface area avsilable for exposure =  cm’/day 3945 calculated
SA, - Total skin surface area = om’ 127683  ‘USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
: ‘AH - Adherence factor=  mgfem’ 033 USEPA 1997, EFH
ABS;, - Absorption - cPAHs = 0.03 USEPA 1995, Region il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region 1l
EF - Exposure frequency =  days/year 12 . reasonable assumplion
ED - Exposure duration = years 10 . USEPA 1995, Region TV
CF - Conversion factor = kp/mg 1.00E-06 '
BW - Body weight = kg 45 © USEPA 1995, Region IV
-AT, - Averaging time - noncarcinogenic = days 3650 ‘USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = .days 25550 USEPA 1991, HHEM
Average
. Concentration in-.  Average Dermal Lifetime Daily Cancer Slope
. Sediment Daily Intake  Chronic RfD Hazard Intake Factor Cancer
|Constituent mg/kg mg/kg-day mg/kg-tay Endex mg/kg-day 1i(mg/kg-day). Risk
" [Semivolatiles - - _
Benzofa)anthracene 2.56E+00 7.31E-08 NA NA 1.04E-08 1.46E+00 1.52E-08
Benzo(a)pyrene : 3.10EHKO 8.35E-08 NA NA - 1.26E-08 - [ d6E+0T 1.85E-07
Benzo{b)fluoraphene . - 4.78E+00 1.36E-07 NA NA - 1.95E-08 LAGEH)O 2.85E-08
Benzo(k)fluoranthene - - 2.27E+H00 6.48E-08 NA NA 9.25E-09 1.46E-01 1.35E-09
Carbazole * NA - NA NA NA NA NA
Chrysene s NA NA NA: NA. 1.46E-02 NA
Dibenz(a,hjanthracene 5.87E-01 1.68E-08 NA NA 2.39E-09 1.46E+01 3A49E-0B
Dibenzofuran * NA 2.60E-03 NA NA NA NA
Indeno(1,2,3-cd)pyrene 2 40E+H0 6.85E-08 NA NA 9.78E-09 1.46E+00 1 .43E-OS
Naphthalene . NA 1.00E-02 NA NA MNA NA
Phenanthrenc * NA MA NA NA NA

NA

NA - Not Available/Not Applicable
*Constituent not present in remaining samples.

7EU4_Vis_Sed.XLS \ dermal PRG
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Table 80

Oral Exposure to EU4 Sediment by an Adolescent Visitor (Aged 7-16 years)

Preliminary Remediation Geal Calculation

AR - 4 2001

EGEIVE

i

fl

C=

Kerr McGee, Hattiesburg, MS = DEQ'OP C -
Intake (mg/kg-day) = Cd*ingR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for sediment = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor = kgfmg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration Average Oral Chrenic Lifetime Daily Oral Cancer
it Sediment  Daily Intake R Hazard Intake - Slope Factor  Cancer
Constitnent me/kg mp/kg-day mg/kg-day Index mg/kg-day  1/{mgkg-day) Risk
Semivolatiles
Benzo{a)unthracene - 2.56E+00 1.87E-07 NA NA 2.67E-08 7.30E-01 1.95E-08
Benzo{a)pyrene 3. 10E+00 2,26E-07 NA NA 3.24E-08 7.30E400  2.36E-07
Benzo(b)fluoranthene 4.78E+00 3149E07 NA NA 4.99E-08 7.30E-01 3.64E-08
Benzo{k)fluoranthene 2.27EH00 1.66E-07 NA NA 2.37E-08 7308402 1.TIE-0%
Carbazole » NA NA NA NA 200802 "NA
Chrysene * Na .. NA Na NA .. T30E-03 “NA
Dibenz(a,hjanthracene 5.87E-0 4.29E-08 NA® NA 6.13E-09 7.30E+0 4ATE-08
Dibenzofuran - * NA - 4.00E-03 NA - NA - NA NA
Indeno{1,2,3-cd)pyrene 240E+H00 L75E07 NA NA 2.50E08 - T.30E-01 1.83E-08
Naphthalene * NA 2.00E-02 NA NA NA . NA
Phenanthrene * NA NA NA NA NA NA
NA - Not Avsilable/Not Applicable Total Cancer Risk= 3.57E-07

*Constituent not present in remaining samples.

TEU4_Vis_Sed.XLS \ ingestion PRG
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Table 81

. Dermal Exposure to EU4 Sediment by a Maintenance Worker
Preliminary Remediation Goal Calculation
Kerr McGee, Hattieshurg, MS

AT

Intake {mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment=  mg/kg  chem. spec.
SA - Surface area available for exposure=  cm'/day 3000 calculated
SA,- Total skin surface arca=  ©m’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
. AH - Adherence factor=  mg/em” 0,038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1993, Region III
ABS, - Absorptian - other SVO(s = 0.1 USEFPA 1995, Region Il
EF - Exposure frequency =  days/year 30 reasonable assunption
ED - Exposure duration = years 25 . USEPA 1995, Region [V
CF - Conversion factor kg/mg  1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 " USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550° . USEPA 1991, HHEM
Dermal }
Concentration in Average Daily  Chronic Average Lifetime Cancer Slope
Sediment Intake R Hazard Daily Intake Factor Cancer
. Constituent mgkg = mghgday mghkgday  Index mgkgday  1/(mg/kgeday)  Risk
Semivolatiles
Benzo({a)anthracene 2.56E+00 1.03E-08 NA NA 367E09 - . 1.46E-+H00 5.36E-09
Benzo(a)pyrene I 1QE+00 1.24E-08 NA NA 445E09 1 46E+01 6.49E-08
Benzo(b)luoranthene 4 78EHI0 1.92E-08 NA NA 6.36E-09 ° 146E+00 - 1.00E-08
: jBenzo(k)fluoranthene 2.27E+00 9.12E09 NA NA . 3.26E-09 1.46E-01 4.75E-10
Carbazole * NA NA NA NA NA NA
Chrysene . * NA NA NA NA ' 1.46E-02 NA
Dibenz{a,h)anthracene 5.87E-01 2.36E-09 NA NA . BA2E-10 1.46E+01. 1.23E-08
Dibenzofuran . NA 2.00E-03 NA NA NA NA
Indeno(1,2,3-cd)pyrene 2.40E+00 9.64E-09 NA NA 344E-09 1.46E+00  5.03E-09 |
Naphthzlene * NA 1.00E-02 NA NA Na NA |
ITmmhrme C . NA NA NA NA NA 0 NA
NA -~ Not Available/Not Applicable Total Cancer Risk = 9.81E-08

*Constituenit not present in remaining samples.

TEAR_MW_Sed.XLS \dermal PRG ENVIRONMENTAL STANDARDS &?-
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Table 82

Oral Exposure to EU4 Sediment by a Maintenance Worker

Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg'kg see below
IngR. - Ingestion rate for seil = -mg/day 100 USEPA 1997, EFH
EF - Expasure frequency = days/year 30 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 : '
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEFA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in  Average Daily OQral Chronic Average Lifetime Oral Cancer
Sediment Intake RID Hazard Dally Intake Slope Factor .
Constitwent mp'kg mg/kg-day mg/kg-day Tndex mg/kg-day  1(mg/kg-dsy) . Cancer Risk
Semivolatiles _ . '
Benzo(a)anthracene 2.56E+00 J01E07 NA NA 1.07E07 7.30E-01 7.84E-08
Benzo{a)pyrene 1.10E+00 3.64E-07 NA NA 1.30E-07 7.30E+00 9.49E-07
Benzo(b)fluoranthene 4. 78E+00 5.61E-07 NA NA 2.00E07 7.30E-01 1.46E-07.
Benzo{k){luoranthene 227EH0 2.67E07 NA NA 9.52E-08 7.30E-02. 6.95E-09
Carbazole * NA NA NA NA 2.00F-02 NA
Chrysene * NA NA NA NA 7.30E-03 NA
Dibenz(a,hyanthracene 5.87E-01 6.89E-08 NA NA 2.46E-08 7.30E+00 1.80E-07
Dibenzofuran * NA 4.00E-03 NA NA NA NA-
indeno{1,2,3-cd)pyrene 2.40E+H)0 2.82E-07 NA NA 1.O1E-G7 7.30E-01 7.35E08
Naphthaiene . NA 2.00E-02 NA NA NA . NA
Phenanthrene * ‘NA NA NA NA NA NA
NA - Not Available/Not Applicable Total Cancer Risk = 1.43E-06

*Constituent not present in remaining samples.

7EU4_MW_Sed XLS \ingestion PRG
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Table 83

Preliminary Remediation Goal Calculation

Oral Exposure to EU4 Sediment by a Construction Worker

Kerr McGee, Hattiesburg, MS
| Intake (mg/kg-day) = d*ingR*EF*ED*CF*ME
‘ ' BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for sediment = mg/day 430 USEPA 1997, EFH
EF - Exposure frequency = days/year 8 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region TV
\ _ CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
_ BW - Body weight = kg 70 USEPA 1595, Region IV
o - ATy~ Averaging time - noncarcimogenic = days 363 USEPA 1991, HHEM
‘ AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average :
Concentration in ~ Average  Oral Subchronic Lifetime Daily Oral Cancer
Sediment Daily Intake RID Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-dny mg/kg-day Index mg/kg-day 1/{myg/kg-day) Risk
Semivolatiles ‘
| Benzo(a)anthracene 2.56EH1) 3.85E-07 NA NA 3.50E-09 7.30E-01 4.1 E-09
Benzo(a)pyrene JACEHD 4.66E-07 NA NA 6.66E-09 7.30E+00 4 8GE-O8
Benzo(b)luoranthene 4_78E+00 7.18E-07 NA MNA 1.03E-08 7.30E-01 7.49E-09
. Benzo(k)fluoranthene 2.27TE+00 341E07 NA NA 4.37E-09 7.30E-02 3.56E-10
. Carbazole * NA NA NA NA 2.00E-02 NA
Chrysene . © NA NA NA NA 7.30E-03 Na
Dibenz(a,h)anthracene 5.87E-0 8.82E-08 NA NA 1.26E-09 730EHN) 9.20E-09
Dibenzofuran * NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 2ZA40E+00 361E-D7 NA NA S.15E-0% 7.30E-01 3.76E-09
Naphthalene . NA NA NA NA NA NA
Phenanthrenc ’ b NA NA NA NA NA NA
NA - Not Available/Not Applicable Total Cancer Risk=  7.34E-08

*Constituent not present in remaining samples,

TEU4_CW_Sed.XLS \ ingestion PRG
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Table 84
| Dermal Exposure to EU4 Surface Soil (0-6') by a Maintenance Worker

Preliminary Remediation Goal Calculation
. Kerr McGee, Hattiesburg, MS .

, ' DE [
| intske (mg/kg-day)= .  CS*SATAH*ABS*EF*ED*CF L\.Q‘Oi ;
| BW*AT o, !

Cs - Concentration in soil=  mg/kg  chem. spec.
SA - Surface area available for exposure = cm/day 3000 calculated
SA, - Total skin surface area=  cm’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor= mg/lem’ 0038 - USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 1Ii
ABS, - Absorption - other SVOCs = : 0.1 USEPA 1995, Region 11l
EF - Exposure frequency =  days/year 30 reasonable assumption
ED - Exposure duration= years 25 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging titne - noncarcinogenic = days 25 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average )
Concentration Average Dally Chronic LHetime Daily  Cancer Slope. i
in Seil Intake RID Hazard Intake Factor Cancer |-
Constituent mg/kg weg/kg-day  mg/kg-day  Tudex mgkg-day  1/{mg/kg-day). Risk
Semivolatiles
. Benzo{a)anthracene 8.10E-01 325609 NA NA 1.16E-09 146E400  1.70E-09
 |Benzofa)pyrene 2.90E-01 1.16E-09 NA NA 4.16E-10 1.46E+01 6.07E-09
Benzo{b)}luoranthene © 3.70E-01 1.49E09 NA NA 5.31E-10 1.46E+00 7.15E-10
| - |Benzo(k)flucranthene 1.60E-01 6.43E-10 NA NA 2.29E-10 1.46E-01 3.35E-11
Carbazole 4.90E-01 6.56E-G9 NA . Na 2.34E-09 NA MA
Chrysene 6.10E-01 2.45E-09 NA NA 8.75E-10 1.46E-02 1.28E-11
Dibenz(a,hjanthracene 1.10E-02 4.42E-11 NA NA 1.58E-11 146E401  2.30E-10
- {lndeno(!,2,3-cd)pyrene’ 9 40E-02 3TE-10 NA NA - 1.35E-10 . 1.46E+00 1.97E-1D
‘|Maphthalene 4.00E-01 5.35E-09 1.00E-02  5.35E407 1.91E-09 NA NA
NA - Not Available Total Hazard Index = 5.35E-07 Tatal Cancer Risk= 9.02E-09
, (©
7EU4_MW_Soil. XLS \ dermal PRG ENVIRONMENTAL STANDARDS =
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| . Table 85 _
| Oral Exposure to EU4 Surface Soil (0-6) by a Maintenance Worker
: Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
/
Intake (mg/kg-day) = d*IngR*EF* ME e
BW*AT
Cd - Concentration in seil = mg'kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = daysfyear 30 reasonable-assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
; AT, - Averaging time - nencarcinogenic = days 9125 USEPA 1991, HHEM
'AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
|
‘ Average
Concentration - Average Oral Chronic Lifetime Dally  Oral Cancer A
: in Soil Dally Intake RID Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-day mg'kg-day Index me/kg-day L/{mg/kg-day) Risk
| Semivolatiles
‘ Benzo{a)anthracene 8.10E-01 9.351E-08 NA NA 3. 40E-08 TIEHl  248E-08
Benzo{a)pyrene 2.90E-01 3.41E-08 NA NA 1.22E-08 7.30EH)) 8.88E-08
. " |Benzo(b)fluoranthene 3.70E-01 4.34E-08 NA NA 1.55E-08 7.30E-01 1.13E-08
Benzo(k)fluoranthene 1.60E-01 1.88E-08 NA NA 6.71E-09 7.30E-02° 4.90E-10
Carbazole 4.90E-01 5.75E-08 NA NA 2.05E-08 - 2.00E-02 4.11E-10
Chrysene 6.10E-01 7.16E-08 NA NA 2.56E-08 7.30E-03 1.87E-10
Dibenz(a,h)anthracene 1.10E-02 1.29E-09 NA . NA 4.61E-10 7.30E+00 3.37E-09
Indeno(1.2,3-cd)pyrene 9.40E-02 L.IOE-08 NA NA 3.94E-09 7.30E-01 2.BEE-09
Naphthalene 4.00E-01 4.70E-08 2.00E-02 2.35E-06 1.68E-08 NA NA
NA - Not Applicable Total Hazard Index = 2.35E-06 Total Cancer Risk= 1.32E-07
|
7EU4_MW_S0il. XLS \ ingestion PRG ' ENVIRONMENTAL STANDARDS
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. Table 86

DPermal Exposure to EU4.Soil (0-20") by a Construction Worker
. Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = - Cs*SA®AH*ARS*EF*ED*CE
BW*AT
Cs - Concentration in soil = mg/kg chem. spec.
SA - Surface area available for exposure = cm/day 5560 calculated
_ SA, - Total skin surface area = em’ 20000  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 27.8% USEPA 1997, EFH
: AH - Adherence factor = mg/em’ 0. USEPA 1997, EFH
ABS; - Absorption - ¢PAHs = 0.03 LISEPA 1995, Region M
| ABS, - Absorption - other SVOCs = 0.1 USEPA 1993, Region Il
EF - Exposure frequency = days/year 80 reasonable assumption
- ED - Exposure duration = years I reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging lime - poncarcinogenic = days 365 USEPA 1991, HHEM

AT, - Averaging time - carcinogenic = days 25550 USEPA 1981, HHEM

Dermal Average
Concentration,  Average Subchronic Lifetime Daily Cancer Slope
in Soil Daily intake RID Hazard Intake Factor  Cancer
' Constituent mgrkg mg/ke-day  mg/ke-day Index = mg/kg-day  1/(mg/kg-day)  Risk
Semivolatiles . il i
Benzo(a)anthracene 1.50E+01 7.83E-07 NA NA 1.12E-08 1 46E+00  1.63E-08
Benzofa)pyrenc 5.20E+00 272E07 MA NA 3.BRE-D9 1.46E+01  5.66E-08
Benzo{b)fluoranthene - 7.80E+D{) 4.07E-07 NA NA 5.82E-09 146E+00  8.50E-09
Benzo(k)fluoranthene 3.70E+00) 1.93E-07 NA NA 2.76E-09 1.46E-01  4.03E-10
Carbazole 9_50E+00 1.65EL06 NA MA 2.36E-08 NA - NA
Chrysene [.20E+0] 6.27E-07 NA NA 8.95E-09 1.46E02 1.31E-10
Dibenz(a,h)anthracene 5.00E-01 2.61E-08 NA NA 373E-10 146EH)L  S.4SE-09
Indeno(1,2,3-cd)pyrene 2.00E+00 . 1.04E07 NA NA 1.49E-09 1.46E+00 2.18E-09
Maphthalene 1.50E+02 2.61E05 NA NA 3.73E07 NA . Na
NA - Mot Available Total Cancer Risk = §.96E-08

QEU4_CW_Soil. XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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Table 87
Oral Exposure to EU4 Soil (0-20") by a Construction Worker
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*IngR*EF*ED*CEF*ME
. BW*AT
Cd - Concentration in seil = mgrkg see below
IngR, - Ingestion rate forsoil= mg/day 480 USEPA 1997, EFH
IngRy, - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF, - Exposure frequency = days/year i0 reascnable assumption
EF,, - Exposure frequency = daysfyear 70 reasonable assumption
ED - Exposure duration = years 1 . USEPA 1995, Region IV
CF - Conversion factor= | | kg/mg 1.00E-06 .
ME - Matrix effect = 1 : Magee, et al., 1996
BW - Body weight = kg 70 " USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Exposure Level A
Concentration  Average  Oral Subchronic Average Lifetime Oral Cancer
in Seil Daily Intake RID Hazard Daily Intake  Slope Factor  Cancer
Constituent mg'kg mg/kg-day mg/kg-day Index mg/kg-day - 1/(mg/kg-day)  Risk
Semivolatiles . ) ’ :
Benzo{a)enthracene 1.50E+01 2.82E-06 NA NA 4.03E-08 7.30E-01  2.94E-08
Benzolajpyrene 5.20B-+00 9.77E07 NA NA 1.40E-08 “T30E+00 1.02E-07
Benzo(b)fluoranthene 7.80E-+00 1.47E-06 MNA Na 2.09E-08 7.30E-01 - 1.33E-08 |
Benzo(k)fluoranthene 1. 70E+H00 6.95E-07 NA NA 9.93E-09 7.30E-02  7.25E-10
Carbazole 9.50E+00 1.78E-06 NA NA 2.55E-08 - 2.00E-02 .5.10E-10
{Chrysene 1.20E+01 2.25E-06 NA - -NA 3.226-08 7.30E-03 ~ 2.35E-10
Dibenz(a,hjenthracene  S.00E-01 2.39E-08 NA Na 1.34E-09 © 7.30E+00 © 9.80E-0%
‘|indeno(1,2,3-cd)pyrenc  2.00E+(0 3.76E-07 NA Na S37E-09 . TI0EO1 | 3.92EL9
MNaphthalene 1.50E+02 2.82E05 . NA Na . . 4.03E-07 NA NA -
NA - Not Available Cancer Risk = 1.62E-07
Exggsgre Level B
Concentration  Average  Oral Subchrogic Average Lifetime Oral Cancer
: in Soil Daily Intake RID Hazard Daily Intake  Stope Factor  Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day t/(mg/kg-day}  Risk
Semivolatiles . - _
Benzo(g)anthracene 1.50E+01  4.11E-06 NA NA 5.87E-08 7.30E-01  429E-08°
Benzo(a)pyrene 5.20E+00 1.42E-06 NA NA 2.04E-08 TIOEH00  1.49E-07
Benzo(b)luoranthene 7.80E+00 2.14E-06 NA NA 1.05E08 730E-01 - 2.23E-08
_|Benzo(k)lugranthene 3.70E+00 1.O1E-06 NA MA 1.45E-08 T.30E0Z  1.06E09
Carbazole §.50E+00 2.60E-06 Na NA 3.72E-08 Z.00E02  T.44E-10
Chrysene 1.20E+0 3.29E-06 NA NA 4.70E-08 7.30E-03 3.43E-10
Dibenz{a,hlanthracene  5.00E-01 1.37E07 MA NA 1.96E-09 7.30E+00 | 43E(8
Indeno{1.2,3cd)pyrene  2.00E+00 5.48E-07 NA NA 7.83E-09 730E-01  5.71E-09
Naphthalene 1.50E+02 411E05 NA NA 5.87E-07 NA ™A
NA - Not Available Cancer Risk = 2.36E-07

Total Cancer Risk= 3.98E-07
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Table 89
. Oral Exposure to EUS Surface Soil (0-1') by an Adolescent Visitor (Aged 7-16 years)
' Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*ingR*EF*ED*CF*ME
BWH*AT
Cd - Concentration in sediment = mg/kg see below
IngR. - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonablie assumption
ED - Exposure duration = years 10 USEPA 1995, Region [V
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
_ BW - Body weight = kg 45 USEPA 1995, Regicn IV
| AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average .
Concentration in  Average Daily Oral Chronic Lifetime Daily . Oral Cancer
Soll 1ntake RID Hazard Intake Slope Facior
Constituent mg'kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Cancer Risk
Semivolxthes '
Benzo(a)anthracene 2.90E-01 - 2.12E08 NA NA 3.03E09 7.30E-01 2.21E-09).
Benzo{a)pyrene 3.70E-01 2.70E-08 NA NA 3.B6E-09 7.30E+00 2.82E-08
. |Benzo(b)luoranthene 7.60E-01 5.55E-08 NA NA 7.93E-09 7.30E-01 "5.79E-09
| Benzo{k)fluoranthene 4.60E-01 3.36E-08 NA NA 4.80E-09 7.30E-02 3.50E-10
i Chrysene 3.7CE-01 2. 10E-08 NA NA 3.86E-09 7.30E-03 2.82E-11
Dibenz{a,h)anthracene 6.60E-02 4.82E-09 NA NA 6.89E-10 7.30E+00 5.03E09
Indeno{1,2,3-cd)pyrene 2.90E-01 2.12E-08 NA NA 3.03E-09 7.30E-01 221E-09
NA - Not Available Total Cancer Risk= 4.33E-08
TEUS_Vis_So0il.XLS \ ingestion PRG ENVIRONMENTAL STANDARDS
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Table 90
. Dermal Exposure to EUS Surfuce Soil (0-6'} by a Maintenance Worker
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intzke (mg/ke-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in'soil=  mg/kg  chem. spec.
SA - Surface area available for exposure = cm’fday 3000 calculated
SA, - Totel skin surfacearca=  <m’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor=  mgfem’ 0038 USEPA 1997, EFH
ABS,, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
EF - Exposure frequency = days/year 150 reasonable assumption -
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.00E-06
BW - Body weight = kg 70 - USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average .
Conceniration  Average Dermal Lifetime Dally  Cancer Slope |
in Seil Daily Intake Chronic RfD  Hazard Lntake Factor Cancer
Constituent mg/kg mg/kg-day  mg/kg-day Index mg/kg-day 1Kmg/kg-day) - Risk
. Semivolatiles . -
Benzo(ajanthracene 9.54E-02 1.91E-09 NA NA 6.84E-10 1.46E-+00 9,98E-10
Benzo{a)pyrene 1.18E-01 2.36E-09 NA NA 8.43E-10 1.46EH01 1.23E-08
Benzo{b)fluoranthene 2.90E-01 5.82E-09 NA NA 2.08E-09 LASEHNO 3.03E-09
Benzo{k)fluoranthene 1.55E-01 3.10E-09 NA NA 1.11E-0% 1.46E-D1 1.62E-10
Chrysene 1.50E-01 3.01E-09 NA NA 1.07E-09 1.46E-02 L.STE-11
Dibenz(a,h)anthracene 4.40E-02 8.83E-10 NA NA 3.15E-10 146E+01 = 4.60E-09
Indeno(!,2,3-cd)pyrene . 913E02 1.83E-09 NA NA 6.54E-10 1A6EH0 - 9.55E-10
NA - Not Available _ Total Cancer Risk = 2.21E-08
7EUS_MW_S0il.XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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Table 91

Oral Exposure to EUS Surface Soil (0-6') by a Maintenance Werker
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mgfkg see below
IngR - Ingestion rats for soil = mg/day 160 USEPA 1997, EFH
EF - Exposure frequency = days/year 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg, 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996 _
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration  Averape Oral Chronie Lifetime Daily  Oral Cancer
in Soil Daily Intake RID Hazard Intake Slope Factor Cancer
Constituent mp/kg mg/kg-day  mp/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivelatiles :
Benzo{a)anthracene 9.54E-02 5.60E-08 NA NA 2.00E-08 7,30E-01 1 46E-08
Benzo{a)pyrene 1.18E-01 6.91E-08 NA NA 2.47E-08 7.30E+00 1.80E-07
Benzo(b)ftuoranthene 280E-01  1.TOE-07 NA NA 6.08E-08 7.30E-01 4.44E-0%
Benzo(k fluoranthene 1.55E-01 9.08E-08 NA NA 3.24E-08 7.30E-02 2.37E09
Chrysene 1.50E-01 B.79E-08 NA NA J.14E-08 7.30E-03 2.29E-10
Dibenz(a,hanthracene 4 40E-02 2.58E-08 NA NA 0.22E-09 7.30E+00 6.73E-08
Indeno{l.2,3-cd)pyrene 9.13E-02 5.36E-08 NA NA 1.91E-03 7.30E-01 1.40E-08

NA - Not Available

TEUS_MW_S0il.XLS \ ingestion PRG
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ble 92
ral Exposure to EUS Soil (0-20") by a Construction Worker
Preliminary Remediation Goal Calculation
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = d*IngR*EF*ED*CF*
BW*AT
Cd - Concentration in sediment = mgkg see below
IngR, - Ingestion rate for soil = mg/day 480 USEPA 1997, EFH
IngR,, - Ingestion rate for soif = mg/day 100 USEPA 1997, EFH
EF, - Exposure frequency = days/year 10 reasonable assumption
EF, - Exposure frequency = days/year 70 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 "USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging lime - carcinogenic = days 25550 USEPA 1991, HHEM
Exposure ke\-el A .
Concentration in  Average Daily  Oral Chronic Average Lifetime Dajly Oral Cancer Slope
i Soil Intake RID Hazard Intake Factor -
Constituent mg/'kg mg/kg-day ma/kg-day Index mg/kg-day * 1(mg/kg-day)  Cancer Risk
" |Semiveolatlles _
1.93E-01 3.62E-08 NA NA 5.18E-10 7.30E-01 " 3.78E-10
1.91E-01 359E-08 - NA NA 5.13E-10 730EH00 - 3.74E09 -
Benzo(b)fluoranthene 31.89E-01 7.30E-08 - NA NA 1.04E-09 7.30E-01 7.61E-10
Benzo{k)fluoranthene 1.90E-01 1.58E-08 NA NA 5.11E-10 7.30E-02 - 3TIE-1T
Chrysene ' 2.64E-01 495808 - NA NA 7.07E-10 7.30E-03 5.16E-12'
Dibenz(a,hianthracene ' 5.15E-02 9.68E-09 NA NA 1.38E-10 730E+00 1.01E-09
Indeno(1,2,3-cd)pyrene 1.30E-01 2.45E-08 NA NA 3I.50E-10 7.30E-01 2.56E-10
NA - Not Available : " Cancer Risk=  §.19E-09
Eégsu re l=,e\r§§ B .
Concentration in  Average Daily  Oral Chrosic Average Lifetime Daifly Oral Cancer Stope
Sail Intake RiD Hazard Intake Factor i
Constituent mg/kg mg/kg-day mg/kg-day Index mgfkg-day 1/(mg/kg-dny) - Cancer Risk
Semivolatiles _ R
Benzo(a)anthracene 1.93E-01 5.28E-08 NA NA 7.55E-10 7.30E-01 5.51E-10
Benzo{a)pyrene 1.91E-01 5.23E-08 NA NA 747E-10 - T.30E+H00 5.46E-09
Benzo(b)fluoranthene 3.89E-01 1.06E-07 NA NA 1.52E-0¢ 7.30E-D]. LilE-0%
Benzo{k)fluoranthene 1.90E-01 5.22E-08 NA NA T45E-10 . 1.30E02 - 5.44E-11
Chrysene 2.64E-01 7.22E-08 NA NA 1.03E-0% 7.30E-03 7.53E-12
Dibenz(a h)anthracene 5.15E-02 141E-08 NA NA 2.02E-10 7.30E4+30 1LATE-09
Indeno{1,2,3-cd)pyrene " 1.30E-01 3.57E-08 NA NA 5.11E-10 7.30E-1 3.73E-10
NA - Mot Available Cancer Risk= . 9.02E-09
Total Cancer Risk= 1.52E-08
S8EUS_CW_Soil.XLS \ ingestion PRG mwdata ENVIRONMENTAL STANDARDS
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Table 93

Dermal Exposure to EUG Sediment by an Adult Resident (Aged 7 to 30 years)
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS ‘

Intzke (mg/kg-day) = *SA*AN* ABS*EF*ED*
BW*AT
Cs - Concentration in sediment=  mg'kg  chem. spec.
SA - Surface area available for exposure = cmiiday 6180 calcutated
SA,- Tolal skin surface srea = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
: AH - Adherence factor = mg/em”  0.33 USEPA 1997, EFH
ABS, - Absorption - cPAHs 0.03 USEFPA 1995, Region JlE
ARBS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region Il
EF - Exposure frequency =  daysfyear 40 reasonable assumptlion
ED - Exposure duration = years 24 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.00E-06
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration  Average Dermal Lifetime Daily  Cancer Slope
in Sediment  Daily Intake Chronic RfD Hazard Intake Factor
Constltoent mg/kg mgrkg-day  mg/ke-day Index mg/kg-day 1/{mg/kg-day) Cancer Risk
Semivolatiles :
2-Nitroaniline 4_20E-02 1.34E-08 MNA NA ' 4.60E-09 NA NA
2-Nitrophenot 8.40E-02 2.63E-08 NA NA 9.20E-09 NA NA
3-Nitroaniline : 8.40E-02 2.68E-08 NA NA 9.20E-09 NA NA
4-Bromophenylphenyleths 8.40E-02 2.68E-08 NA NA, 9.20E-09 NA NA
4-Chloro-3-methylphenol §.40E-02 2.68E-08 - NA NA 9.20E-09 NA NA
4-Chiotophenylphenylether 4.20E02 1.34E-08 NA NA 4.60E-09 NA ~ NA
4-Nitroaniline 8.40E-02 2.68E-08 NA NA 9.20E-09 NA NA
Benzo(a)anthracene 9.30E-01 8.9 E-08 NA NA 3.05E-08 1 46EH0 4,46E-08
Benzo(a)pyrene 9.70E-01 9.29E-08 NA NA 3.19E-08 1.46E+01 4.65E-07
Benzo{b)fluoranthene 1 40E+00 {.34E-07 NA NA 4.60E-08 1 46EH0 6.71E-08 .
Benzo(k){luroanthene 5.00E-01 4.79E-08 NA NA 1.64E-08 1.46E-01 2.40E-09
Bis(2-chloroethoxy)methane 8.40E-02 2.68E-08 NA NA 9.20E-09 NA ) NA
Bis(2-chloroethyl)ether 4.20E02 1.34E-08 NA NA 4.50E-09 NA NA
Carbazole 2.20E-01 7.02E-08 NA NA 2.41E-08 NA NA .
Chrysenc 1.30E+00 1.25E-07 NA NA 4,27E-08 1.46E-02 623E-10
Dibenz(a,h)anthracene 1.50E-01 1.44E-08 NA Na 4.93E-09 146E+01 TI9E08
Hexachlorobenzene 4 20E-02 1.34E-08 4.00E-04 3.35E-05 4.60E-09 NA NA
Hexachlorocyclopentadiene 2.10E-01 6.70E-08 3.50E-03 1.92E-05 2.30E-08 NA NA
Indeno(1,2,3-cd)pyrene 540E-01 5.17E-08 NA NA 1.77E-08 1.46EH0 2.59E-08
N-nitrosodi-n-propylamine 4 0E-02 1.34E-08 NA NA 4.60E-09 NA NA
NA - Not Available Tatal Hazard Index =  5.27E-05 Total Cancer Risk=  6,78E-07
7TEUS_ResA_Sed.XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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Table 94

' . Oral Exposure to EUG Sediment by an Adult Resident {(Aged 7 10 30 years)
Preliminary Remediation Goal Calculation
Kerr McGee, Hattiesburg, MS

Intake (mp/kg-day)= Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mpfkg see below
IngR - Ingestion rate for sediment = mg/day 100 USEPA 1997, EFH _
EF - Exposure frequency =  days/year 40 reasonable assumption
ED - Exposure duration = years 24 USEPA 1995, Region TV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration Average Oral Chronic Lifetime Daily ~ Oral Cancer
in Sediment  Daily Intake RiD Hazard " Intake Slope Factor  Cancer
Constituent merkg mg'kg-day mg/kg-day Index mg/kg-day 1{mg/kg-day) = - Risk
Semivolatiles o
2-Nijtroaniline 4.20E-02. 65.58E-09 NA - NA 2.25E-09 . NA NA
2-Nitrophenol 8.40E-02 1.32E-08 NA Na 4.51E-09 HA NA
3-Nitroaniline B.40E-02 1.32E-08 NA NA 4. 51E-09 NA NA
. 4-Bromophenylphenylether 8.40E-02 1.32E-08 NA Na 4.51E-09 Na . NA
4-Chloro-3-methylphenol £.40E-02 1.32E-08 NA NA 4.51E-09 NA. NA
4-Chlorophenylphenylether 4.20E-02 6.58E-09 NA NA 2.25E-09 NA Na
4-Nitroaniline £.40E-02 1.32E-08 Na NA 4,51E-09 NA " NA
Benzo(a)anthracene 9.30E-01 1.46E-07 NA NA 4.99E-08 730E-01 . 3.64E-08
Benzo{a)pyrene §.7OE-G1 1.52E-07 NA NA 5.21E-08 7.30E+00 3.80E-07
Benzo(b)luoranthene 1.40E+00 2.19E07 NA NA 7.51E-08 " 7.30E-01 549E-08
Benzo{k)fluroanthene 5.00E-01 7.83E-08 NA "NA 2.68E-08 7.30E-02 1.96E-09
Bis(2-chloroethoxy)methane 8.40E-02 1.32E-08 NA NA 4.51E-09 NA Na
Bis(2-chloroethyljether 4.20E-02 6.58E-09 NA NA 2.25E-09 1.10E+00 2.48E-09
Carbazole 2.20E-01 3.44E-08 NA NA 1.18E-08 200E02  236E-10
Chrysene 1.30EH0 2.04E-07 NA NA 6.98E-08 7.30E-03 5.09E-10
Dibenz(ah)anthracene 1.50E-01 2.35E-08 NA NA 8.05E-0% 7.30E+00 5.88E-08
Hexachlorobenzene 4.20E-02 6.58E-09 $.00E-04 8.22E-06 2.25E-09 1.60E+H0 3.61E-09
Hexachlorocyclopentadiene 2.J0E-01 3.29E-08 7.00E-03 4.70E-06 1.13E-08 NA NA
Indeno(1,2,3-cd)pyrenc 540E-01 8.45E-08 NA NA . 2.90E-08 7.30E-01 2.12E-08
N-nitrosodi-n-propylamine 420E-02 6.58E-0% NA NA 2.25E-09 7.00E+00 1.58E-08
NA - Not Available Total Hazard Index = 1.29E-05 Total Cancer Risk= 5.76E-07

7EU6 ResA_Sed. XLS \ingestion PRG ENVIRONMENTAL STANDARDS
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Table 95
. Dermal Exposure to EU6 Sediment by a Child Resident (Aged 1 to 6 years) i

Preliminary Remediation Goal Calculation i
Kerr McGee, Hattiesburg, MS
_ Intake (mg/kg-day) = *SA*AH*ABS*EF*ED*CE
BW*AT
‘ Cs - Concentration in sediment = mg’kg chem. spec.
| SA - Surface area available for cxposure = cm’iday 2229 calculated
SA, - Total skin surface ares = em’ 7213 USEPA 1997, EFH
Fs - Fraction of skin surface arca available for exposure = 30.9% USEPA 1997, EFH
. AH - Adherence factor=  mgfem” 0.3 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 111
ABS, - Absorption - other SVOCs = 0.1 USEFPA 1995, Region [II
EF - Exposure frequency =  days/year 40 - reasonable assumption
ED - Exposure duration = years 6 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2190 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal .
Concentration  Average Subehrenic Average Lifetime Cancer Slope ]
: in Sediment  Daily Intake RID Hazard Daily Intake Factor Cancer
Constituent mg/kg mg/kg-day mg/keg-day Index mg/kg-day. 1/{mg/kg-day) Risk
. Semivolatiles . )
i 2-Nitroaniline 4.20E-02 2.26E-08 NA NA 1.93E-0% NA : NA
’ 2-Nitrophenol BAOEG2 4.51E-D8 NA NA 3.87E09 NA NA
3-Nitroaniline - 8.40E-02 4.51E-08 NA NA 3.87E09 NA - NA
4-Bromophenylphenylether 8 40E-)2 4.51E-08 NA NA 3.87E-09 NA NA
4-Chioro-3-methylphenol 3.40E-(02 4. 51E-08 NA NA 3.37E-0% NA NA
4-Chlorophenyiphenylether 4.20E02 - 2.26E-08 NA NA 1.93E-09 NA - NA
4-Nitroaniline 8.40E-02 4 51E-08 NA NA 3.87E-0% NA NA
Benzo{ajanthracene 9.30E-01 1.50E-07 NA NA 1. 29E-08 1 46E+)0 1.88E-08
Benzo(a)pyrene 9.70E-01 1.56E-07 NA NA 1.34E-08 1 46E+M 1.96E-07
| Benzo(b)fluoranthene 1 40E+00 2.26E-07 MNA NA {93E-08 1LAGEHO0 2.82E-08
3 Benzo{k)fluroanthene 5.00E-01 2.06E-08 NA NA 6.91E-09 1.46E-01 1.01E09
Bis(2-chlorocthoxy)methane 8.40E-02 4. 51E-08 NA NA 3.87E09 NA NA
Bis(2-chioroethyljether 4.20E-02 2.26E-08 NA NA 1.93E-09 NA NA
| . Carbazole 2.20E-01 1.13E-07 NA NA 1.01E-08 NA NA
‘ Chrysene 1.30E+00 2.10E-07 NA NA 1.80E-08 146E-02  2.62E-10
Dibenz(a,hjanthracene 1.50E-01 2.42E-08 NA NA 2.07E-09 1 46E+0 3.03E-08
Hexachlorobenzene 4.20E-02 2.26E-08 NA NA 1.93E-09 NA NA
Hexachlorocyclopentadiene 2.10E-01 1.13E-07 NA NA 9.67TE-09 NA NA
Indeno(1,2,3-cd)pyrenc 5.40E-01" 8.71E-08 NA NA 7.46E-09 1 46E+HY) 1.09E-08
N-nitrosodi-n-propylamine 4.20E-02 2.26E-08 NA NA 1.93E-09 NA NA
NA - Not Available Total Cancer Risk= 2.85E-07
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. Table 96

Oral Exposure to EUs Sediment by a Child Resident (Aged 1 to 6 years)
‘ Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mp/kg-day) = d*IngR*EF*ED*CF*ME
BW*AT
Cd - Cencentration in sediment = mg/kg see below
IngR - Ingestion rate for sediment = mg/day 200 USEPA 1997, EFH
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 6 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et a1, 1956
‘ BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2190 USEPA 1991, HHEM
; AT, - Averaging lime - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average QOral Lifetime Daily Oral Cancer
) Sediment Daily Intake Subchronic RID Hazard Intake - Stope Factor Cancer
| Constituent mg/ke mg/kg-day mg/kg-day Index mg/kg-day  14mg/kg-day)  Risk
i Semivolatiles ] : : : B
2-Nitroaniline 4,20E-02 6.14E-08 NA NA 5.26E-09 NA . NA
2-Nitrophenol 8.40E-02 1.23E-07 NA NA 1.05E-08 MNA NA -
. 3-Nitroaniline 8.40E-02 1. 23E07 NA NA 1.05E-08 NA NA
4-Bromophenylphenylether $.40E-02 1.23E-07 NA NA 1.05E-08 NA NA
4-Chloro-3-methylphenol 8.40E-02 1.23E-07 NA NA 1.05E-Q8 NA MNA
4-Chiorophenylphenylether 4.20E-02 6.14E-08 NA NA 5.26E-09 NA NA
4-Nitroaniline 8.40E-02 1.23E407 NA NA 1.05E-08 NA NA
‘ Benzo{a)anthracene ©.30E-01 1.36E-06 NA NA 1.16E-07 7.30E-01 8.50E-08
} Benzo(a)pyrene - 9.70E-01 142E-06 NA MNA 1.21E-07 7.306H00 8.87E-07
Benzo(b)fluoranthenc 1. 40E+H0G 2.05E-06 NA NA 1.75E-07 7.30E-01 1.2BE-07
Benzo(k)flurcanthene 5.00E-01 7.3E07 NA NA 6.26E-08 7.30E-02 4 57E-0%
Bis(2-chloroethoxy)methane 8.40E-02 1.23E07 NA NA 1.05E-08 NA NA
Bis(2-chloroethyl)ether 4,20E-02 6.14E-08 NA NA 5.26E-09 1.10E+00 5. T9E-09
Carbazole 2.20E-0 3.21ED7 NA NA 2.76E-08 2.00E-02 - 5.51E-10
Chrysene 1.30E+H00 1L.9OE-06 NA NA 1.63E-07 7.30E-03 1.19E-09
Dibenz(a,hjanthracene 1.50E-01 2.19E-07 NA NA 1.88E-08 . 730E+00 - 1.37E-07
| Hexachlorobenzene 4.20E-02 6.14E-08 NA NA 5.26E-0% 1.60E+)0 §.42E-09
Hexachlorecyciopentadiene 2.10E-01 3.07E07 NA NA 2.63E08 NA NA
Indeno(1,2,3-cd)pyrene 5.40E-01 7.89E-07 NA NA 6.76E-08 7.30E-p1 ~  4.94E-08
N-nitrosodi-n-prapylamine 4. 20E-02 6.14E-08 NA NA 5.26E09 7T.00E+00 3.68E-08
NA - Not Available Total Cancer Risk = 1.34E-06
7EU6_ResC_Sed.XLS \ mgestion PRG ENVIRONMENTAL STANDARDS
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Executive Summary

A baseline human health risk assessment (HHRA) was conducted for the Former Gulf States
Creosoting facility in Hattiesburg, Mississippi. The HHRA was performed in accordance with:
Mississippi Commission on Environmental Quality’s (MCEQ’s) Final Regulations Governing
Brownfields Voluntary Cleanup and Redevelopment in Mississippi (1999); US EPA’s Risk
Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part 4)
(1989);, US EPA Region 4 guidance entitled Techmical Services Supplemental Guta’ance to
RAGS, Region 4 Bulletins (1995); and other relevant US EPA guidance documents.

Creosoting constituents of potential health concern include polycyclic aromatic hydrocarbons
(PAHs), of which benzo(a)pyrene is the predominant contributor to potential risks. Much of the
former creosoting process area is currently covered with asphalt or large building structures.
Potential future exposure scenarios included a construction worker, a maintenance worker, an
infrequent Site visitor, and off-Site residents. Media of concern included soils, sediment, and
surface water.

Hazards posed by chemical constituents in soils, sediment, and surface water for health effects
other than an increased risk of cancer were well below a threshold of possible concern for each
receptor evaluated in this risk assessment. Cancer risks for all exposure scenarios were within or
below the US EPA’s acceptable target risk range of 1 x 10° to 1 x 10™ (i.., one in one million to
one in ten thousand) with the exception of maintenance worker exposure to soils in EU4 and off-
site resident exposure to sediments in EU6. The added lifetime cancer risk conservatively
estimated for a maintenance worker was 4 x 10™ for the entire Site, while that for the off-site
resident was 2 x 10™ for the entire Site. The potential risk for a construction worker was
estimated to be 5 x 10° for the entire Site. The estimated potential risk for an adolescent Site
visitor was 9 x 10 for the entire Site. For the Site visitor, maintenance worker, and construction
worker scenarios, oral contact with carcinogenic PAHs in sediment and soils drove the cancer
risk level. For the off-Site resident scenario, oral contact with carcinogenic PAHs in sediment
drove the cancer risk level.

Risk levels are mainly attributable to residual concentrations of carcinogenic polycyclic aromatic
hydrocarbons (cPAH) in EUs 4, 5, and 6. Remedial actions currently planned for these areas,
including deed restrictions, will result in incomplete exposure pathways thereby resulting in
acceptable levels of risks to potential receptors. Proposed remediation activities to address
impacted media in EUs 4, 5, and 6 include the following:

» Conduct in-situ biological treatment of impacted socils in the unpaved area between the
former Process Area and the Southern railroad tracks (EU4); :

e Attempt to recover free product from targeted areas within the former Process Area to
address continuing sources (EU5),
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¢+ Remove impacted sediments from the northeast drainage ditch and install a culvert to
provide for surface drainage (EU$);

¢ Establish deed restrictions limiting the use of property to non-residential (i.e., “restricted”)
purposes (EU4 and EU5); and

» Include in the deed restrictions provisions for maintaining pavement to preclude contact
with impacted media left in place (EUS).

Constituent concentrations in surface soils at two isolated locations within EU2 also resulted in
maintenance worker risk levels slightly greater than 1 x 10 Because these locations are within
a densely wooded area where no maintenance activities currently occur and remediation would
require significant clearing, no remediation activities are planned to address surface soils at these
locations. Deed restrictions limiting the use of properties within EU2 to non-residential purposes
will be established. '
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1.0 Intfoduction

Environmental Standards, Inc. (Environmental Standards) was _retained by Kerr-McGee
Chemical Corporation (Kerr-McGee) to perform a human health risk assessment (HHRA) to
evaluate hazards and risks potentially posed by residual levels of chemicals present at the Former
Gulf States Creosoting facility (Site). The Site, located near the intersection of US Highways 49
and 11 in Hattiesburg, Mississippi, was formerly a wood treating facility that operated between
the early 1900s and 1960. In the early 1960s, the Site was redeveloped for commercial and light
industrial uses (Michael Pisani & Assoc., 1997). The land on which the: Site is located is a
portion of the Sixteenth Section land owned by the Hattiésburg Public School District and leased
to the current tenants under a 99-year Iéase, granted on July 7, 1947. At the time of this report,
the Sité, with the exception of the grassy and wooded areas in the south and southwest,
respectively, was primarily used for automobile dealerships. There are no residential or

wstitutional (f.e., schools) uses of the Site (Michae! Pisani & Assoc., 1997).

Operations at the Site consisted of a small-scale wood preserving process using creosote. The
creosoting process was primarily confined to a 2.5-acre area in the northeast corner of the Site;
this is known as the former Process Area and is currently occupied by Courtesy Ford. During the
redevelopment of the Site in the early 1960s, construction debris (e.g., broken concrete, asphalt,
etc.) appears to have been relocated to the southwestern corner of the Site along Gordon’s Creek.’

This area is known as the Fill Area and currently remains undeveloped.

This assessment has been conducted as a result of an agreement between Kerr-McGee, the
Mississippi Department of Environmental Quality (MDEQ), and the Mississippi Commission on
Environmental Quality (MCEQ) pursuant to the Uncontrolled Site Voluntary Ewvaluation
Program. The MDEQ Office of Pollution Control, Uncontrolled Sites Section has been
providing oirersight and review of investigations and reports relating to the former Gulf States

Creosoting facility.
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This report will address the potential for on-Site exposures to human receptors and off-Site

exposures to humans along the northeast drainage ditch.

The primary guidance used to develop this risk assessment was the MCEQ Final Regulations
Governing Brownfields Voluntary Cleanup and Redevelopment in Mississippi (1999). US EPA
Region 4’s Technical Services Supplemental Guidance to RAGS: Region 4 Bulletins (1995) were

also referred to for guidance. Additional US EPA guidance documents cited herein include:
e Guidance for Remediation of Uncontrolled Hozardous Substance Sites in Mississippi
(MDEQ, 1990);

» Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Marual/
Fart A (RAGS/Part 4) (US EPA, 1989),

o Human Health Evaluation Mamual, Supplemental Guidomce: “Stemdord Default
. Exposure Factors” (US EPA, 1991),

s Exposure Factors Handbook (US EPA, 1997);
o Guidelines for Exposure Assessment (US EPA 1992),

*  Dermal Exposure Assessment: Frinciples and Applications (US EPA, 1992); -

These documents are not listed in a hierarchical manner; other US EPA guidance documents and

peer-reviewed technical papers may have also been referenced in this risk assessment report.
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2.0 Hazard Identification and Conceptual Site Model

"~ As a result of the historical wood preservation process, residual levels of creosote-related

chemicals are present in soils in the former Process Area. Sediment and surface water in a
drainage ditch along the southeast border of the former Process Area also contain chemical
residuals.” These Site-related chemicals, mostly polycyclic aromatic hydrocarbons (PAHs)' are
also present in the Fill Area. Residual levels of PAHs have been found in soil in the Fill Area

and in Gordon’s Creek surface water and sediment.

PAH residuals have also been detected in shallow groundwater underlying the Site. Currently,
there are no private water wells locﬁted on-Site that access this shallow groundwater for potable
purposes. The results of a door-to-door survey conducted by Michael Pisani and Associates on
October 3, 2000 indicated no private uses of shallow groundwater downgradient of the Site. For
these reasons, the groundwater exposure pathway, both on- and off-Site, was considered

incomplete and not evaluated in this assessment.

A conceptual site model (CSM) was developed for the Site to aid in determining the potential
receptors and exposure units to be evaluated under current and future potential land use
(Figure'l). These receptors were identified as infrequent Site visitors, maintenance workers,

construction workers, and off-Site residents.

Under current land use assumptions, Site visitors may potentially contact residual chemicals in
Gordon’s Creek surface water and sediment, and/or surface soils in the Fill Area and surrounding
woods, the grassy field southeast of the Fill Area and/or the drainage ditch along side of the
former Process Area. Visitors may also potentially contact surface soil, surface water, and
sediment along the former Process Area drainage ditch. The remaining affected areas of the Site
are covered with either buildings or pavement precluding casual direct contact with surface soils.
As a conservative measure, however, visitor exposure to soils from these paved arecas was also-

assessed.
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Under both current and future land use assumptions, a maintenance worker may contact surface
soils in the Fill Area and surrounding woods, the grassy field southeast of the Fill Area, and/or
the former Process Area and surrounding affected areas, including the drainage ditch located to
the southeast of the former Process Area. Although most of the former Process Area and vicinity
are paved, maintenance activities may involve some shallow digging; therefore, direct contact
with shallow soils in this area was assessed. As a conservative measure, exposure to surface
water and sediment in Gordon’s Creek was assessed. The remainder of the Site was relatively

unaffected by historical creosoting activities.

- Although there are currently no major construction activities at the Site, these types of activities

may occur at some time in the future. As with the maintenance worker scenario, construction
activities could potentially occur in the Fill Area and vicinity, the grassy field southeast of the
Fill Area, and the former Process Area and vicinity. Construction workers may be exposed to
both surface and subsurface soils (down to the water table). Construction worker exposure to
surface water and sediment in Gordon’s Creek was assessed as a conservative measure. The

remainder of the Site was relatively unaffected by historical creosoting activities.

Areas of the Site affected by historical creosoting activities will be deed restricted prohibiting
future residential development. Off-Site areas along the northeast Drainage Ditch, currently a
residential neighborhood, were assessed for residential exposures to soil, sediment, and surface

water.
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3.0 Data Evaluation

To characterize potential exposures to Site-related chemicals, the former Gulf States Creosoting
facility was divided into six exposuré units (EUs). Each exposure unit outlines potentially
affected areas of the Site and adjacent on-Site locales that may be frequented by individuals
accessing the Site for recreational or occupational purposes. The use of EUs is encouraged by
the US EPA Region 4 (1995), which defines an EU as “an areal extent of a receptor’s
movements during a single day....” Each of these exposure units is depicted on Figure 2 and is

discussed bélow.

A sixth EU was created for off-Site residential exposures to surface water and sediment along the

northeast Drainage Ditch. This EU is delineated on Figure 3.

3.1 Exposure Unit Delineation

The following EUs were delineated based upon the presence of residual chemicals and the
potential for receptors to contact those chemicals. Areas of the Site most affected were included
in at least one of the five EUs While areas with relati\}ely low or non-detectable concentrations of
residuals were not included in an EU. By limiting Site-wide exposures to the EUs most affected

by historical activities at the Site, worst-case scenarios were created.

3.1.1 Exposure Unit 1

EUT1 outlines the on-Site areas in, adjacent to, and downstream of the Fill Area along Gordon’s
Creek (Figure 2). EUI includes exposures to surface water and sediment by an infrequent Site
visitor, future maintenance worker, and future construction worker. Although US EPA Region
IV guidance indicates that “In most cases it is unnecessary to evaluate human exposures to
sedimenté covered by sﬁr_face water,” (US EPA, 1995) dermal and oral surface water exposures
were conservatively assessed herein at the request of the MDEQ (2000). Sediment samples
included in EU 1 were SD0O7 and SD08. Surface water samples included in were SW-07 and
SW-08.
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Soil samples from this area were considered part of EU2 and exposures were assessed

accordingly.

3.1.2  Exposure Unit2

EU2 delineates the upland areas of the Fill Area and adjacent woody and grassy areas (Figure 2).
Surface soils from zero to one foot and zero to six feet below ground surface [bgs] in this area
were evaluated for potential visitor and future hypothetical maintenance worker scenarios,
respectively. Surface and subsurface soils were also evaluated for a hypothetical future
construction worker scenano. Awvailable data for subsurface soils for a construction scenario

were evaluated from the surface to the water table (approximately 10 feet bgs) as recommended

by the MDEQ (2000). Soil samples included in EU2 are presented in the table below:

Soils (0-I' bgs) | GEO-13/0-1 | S8-1 ) $5-3 $54
555 556 $57 558 559
5510 ST S5-12 S5-13

Soils (0-6' bgs) | GEO-03/23° | GEO03/56" | GEO-1072-3 | GEO-10/56 | GEO-13/0-
GEO-13/2-3 | GEO-13/56 | GEO44/5-6 | §5-1 552
353 534 53 556 §57
558 $59 SS-10 $5°11 55-12
§513

Soils (0-10" bgs) | GEO-03/2-3’ | GEO03/56" | GEO-1072-3 | GEO-105-6" | GEO-13/0-1"
GEO-13/23 | GEO-13/56° | GEO43/7.% | GEO44/56" | GEO45/7%
[SB-03/8-93 | SB-0549 | SB-07/57 | Ss-1 §53 ‘
533 554 385 5% S5-7
553 550 $5-10 SS-11 SS12
S5-13

3.13 _Exposure Unit 3

In the southwest corner of the Site there exists a grassy field east of West Pine Street between

Henson Auto Sales and Eagan Cars and Trucks. This grassy area has been defined as EU3 for

w\kerrmege\hattiest\99030984\draft\%haitiesburg. doc Environmental Standards, Inc.

3-2



purposes of this risk assessment (Figure 2). Similar to EU2, surface soil from zero to one foot
and zero to six feet bgs were evaluated in EU2 for visitor and hypothetical future maintenance
worker scenarios, respectively. Surface and subsurface soils in this EU were evaluated for a
hypothetical future construction worker scenario. Available data for subsurface soils for a
construction scenario were evaluated from the surface to the water table(approximately 20 feet
bgs) as recommended by the MDEQ (2000). Soil samples included in EU3 are presented in the

table below:

Soils (0-1" bgs) S8-15 58-16 : §5-17

Soils (0-6 and GEQ-16/2-3° GEOD-16/5-6’ GEO-17/2-3’ GEO-17/5-6 8S-15
0-20° bgs) '

58-16 - $8-17

3, 17.4 Exposure Unit 4

- EU 4 encompasses the grassy drainage ditch area along the fenceline behind Courtesy Ford in
the northeast corner of the Site and continues parallel to the railroad tracks, and west through EU
3 and EU 2 (Figure 2). EU 4, along the southeast side of the former Process Area, has been
widened to include soil data from that area. Receptors associated with EU 4 included Site visitor
exposures via casual contact with surface soil, sediment, and surface water. Mainteﬁance worker |
and construction worker scenarios were also evaluated for exposures to surface water and
sediment in EU 4 as well as soils in EU 4 near the former Process Area. Soils down to six feet
bgs were evaluated for maintenance workers while -soils down to the water table
(approximately20 feet bgs) were evaluated for construction workers in this EU as requested by
the MDEQ (2000). Sediment, surface water, and soil samples included in EU4 are presented in
' the following table: | |
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Sediment SD-02 SD-12 5D-18 SD-19 SD-20
SD-21 SD-22 SD-23

Surface Water SW-02

Sotils (0-17 bgs) GEO-19/0-1’ GEO-20/0-1 GEO-21/0-1" | GEO-46/0-1" | GEO-47/0-1"
GEQO-48/0-1° ‘ :

Soils (0-6° bgs) GEQO-19/0-1" GEQ-19/2-3° GEO-19/5-6" | GEO-20/0-1" | GEQ-20/2-3’
GEO-20/5-6’ GEQ-21/0-1" GEO-21/2-3° | GEQ-21/5-6" | GEQ-46/0-1"
GEO-46/2-3’ GEO-46/5-6 GEQO-47/0-1" | GEO-47/2-3" | GEQ-47/5-6’
GEO-48/0-17 GEO-48/2-3° GEO-48/5-6°

Soils (0-20" bgs) | GEO-19/0-1" GEO-19/2-3° GEO-19/5-6" | GEOQ-20/0-1" | GEO-20/2-3’
GEQ-20/5-6" | GEO-20/9-10" | GEO-21/0-1" | GEO-21/2-3" | GEOQ-21/5-6"
GEQ-21/9-10° | GEO-46/0-1" GEO-46/2-3" | GEOQ-46/5-6" | GEQ-47/0-1"
GEQ-47/2-3° | GEQ-47/5-6’ GEQ-47/7-8° | GEO-48/0-1" | GEQ-48/2-3’
GEO-48/5-6

3.1.5 Exposure Unit §

EUS outlines the former Process Area and the historical drip track and treated wood st-orage

~ areas of the former Gulf States Creosoting facility (Figure 2). Surface soils from zero to six feet

bgs were evaluated in EUS for a hypothetical maintenance worker scenaric. Available data for
soils down to the water table (approximately 20 feet bgs) were evaluated in EUS for a
hypothetical future construction worker scenario. Soil samples included in EUS are presented in -

the table below:
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Soils (0-1° bgs) GEO-28/0-1 | GEQ-29/0-1" | GEO-30/0-1" GEO-31/0-1" | GEO-32/0-1°
GEO-33/0-1" | GEO-59/0-1" | GEO-60/0-1"

Soils (0-6" bgs) GEQ-28/0-1" | GEO-28/2-3° | GEO-28/5-6 GEO-29/0-1" | GEO-29/2-3’
GEO-29/5-6 | GEO-30/0-1" | GEOQ-30/2-3° GEO0-30/5-6' | GEO-31/0-1"
GEO-31/2-3* | GEO-31/5-6’ | GEQ-32/0-1 GEO-32/2-3° | GEO-32/5-6
GEOQ-33/0-1" | GEO-33/2-3" | GEO-33/5-6 GEO-359/0-1° | GEO-59/2-3"
GEO-539/5-6 | GEO-60/0-1" | GEO-60/2-3’ GEO-60/5-6" N

Soils (0-20° bgs) | GEO-28/0-1" | GEO-28/2-3° | GEO-28/5-6" | GEQ-29/0-1° | GED-29/2-3’
GEO0-29/5-6" | GEO-30/0-1" | GEQ-30/2-3" GEQ-30/5-6" | GEO-31/0-1’
GEO-31/2-3° | GEO-31/5-6" | GEO-32/0-1" GEO-32/2-3° GEO-BZ/S-G’
GEO-33/0-17 | GEO-33/2-3" | GEO-33/5-6 GEO-59/0-1" | GEO-59/2-3
GEO-59/5-6" | GEO-60/0-1" | GEQ-60/2-3’ GEQ-60/5-6" | GEQ-60/7-8°
SB-01/8-10 SB-02/9-11 SB-05/10.5-12.5 | SB-06/6-10 SB-07/14-16

3.1.6 _Exposure Unit 6

EU6 outlines a stretch (approximately 2700 feet in length) of the northeast drainage ditch that
leads from the Site into the neighboring residential area. EU6 exposures include oral and dermal
exposures by off-Site residents to sediment and surface water along the northeast drainage ditch.
Soil exposures were not assessed in this area for lack of soil data. Also, it was anticif)ated that
sediment exposures in this area represent a more conservative estimate of exposure in that
chemical concentrations in the exposed sediment along the drainage ditch are likely to be greater
than concentrations in the surrounding soils. Sediment and surface water samples included in

EUG are presented in the table below:

Sediment SD-03 | SD-04 | SD-05 | SD-13
SD-14 | SD-15 SD-16 | SD-17
Surface Water | SW-03 | SW-04
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32 Statistical Evaluation

Environmental samples undergo laboratory analyses that are designed to quantitate the
concentrations of constituents in the various environmental media. As a result of the analytical
procedures, a constituent may be detected and its concentration measured, detected but not able
to be quantitated, or not detected at ail in a sample. The data set for the Site contains a number
of nondetections for some chemicals of potential concern (COPCs) in various samples.
Assuming that the COPC is present in these samples at the achieved detection limit is biased
because the chemical may be absent altogether. Assuming a concentration of zero is also flawed
because the chemical could be présent at a level below laboratory capabilities to detect and
quantify the concentration. Consequently, in the event that an analyte identified at least once in a

given medium was not detected in a given sample, it was conservatively assumed for the risk

~assessment purposes to be present at a concentration equivalent to one-half of the sample

quantitation limit (SQL). In addition, samples labeled with an “R” (rejected) qualifier were not
included in the data analysis because those data were deemed unreliable and, therefore, unusable.
Constituents that were not detected in any sample from a particular medium were eliminated from

further consideration in accordance with US EPA guidelines (1989).

Site_ analytical data used in this assessment were collected during the Phase 1 (1997) and Phase II
(1998) remedial investigations as well as the additional investigation conducted in 2000 at the
request of the MDEQ. These data were fully validated by qualified technical. professionals using
standard data validation protocols, as required by the MCEQ (1999).

Previous investigations at the Site have been conducted since 1990. These investigations included

the following:

® 1990 soil gas and soil sampling by Roy F. Weston

* 1991 MDEQ Site inspections and Phase II report

® 1994 Phase 11 Site investigation by Environmental Protection Systems (EPS)
® 1994 Site investigation by Bonner Analytical Testing Company (BATCO)

® 1994 preliminary subsurface investigation by BATCO
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& 1995 three-dimension resistivity surveys by American Remediation Technology
s 1996 investigation by McLaren/Hart

® 1996 investigation by Kerr McGee Chemical Corporation

Data acquired from these historical (pre-1997) investigatory activities were not used in this
assessment as they were not validated by qualified chemists and sampling locations for some of the
data could not be accurately established. These historical data were not considered valid and were,
therefore, not appropriate to use in this assessment of risks. Only validated data that were
considered to be representative of Site conditions with a reasonable level of confidence were used

for this assessment.

The validated laboratory data from 1997, 1998, and 2000 investigations were compiled into data

sets representing areas of potential exposure (EUs) for each potential receptor. Each data set was

. analyzed statistically using SiteStat®, a commercially available software package, to calculate the

minimum, maximum, arithmetic mean, logarithmic mean, standard error of the mean, and the 95%
upper confidence limit of the mean concentration (95% UCL) for each constituent based on
distributional analysis of the data (i.e., utilizing goodness-of-fit statistical tests to determine whether
the data are distributed normally or lognormally). The data qualifier associated with the minimum

and maximum detected concentrations as well as the location of the maximum detected

concentration for each EU were also determined. Results of the quantitative and statistical analyses

for each of the EUs discussed above are presented in Tables 1 through 18.

Standard sampling protocol requires the collection of duplicate field samples used to ensure the
quality of a laboratory analysis (i.e., to ensure that analytical results can be replicated). As such,
duplicate sample results were provided as part of the database for the Hattiesbufg Site. In
accordance with US EPA guidance (1989), duplicate sample results were averaged (for any sample
containing duplicates) and the average concentration was used as a single concentration for that

sample in the calculation of summary statistics as discussed below.
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Soils down to one foot deep were assumed to be representative of surface soils at the Site for
infrequent visitor exposures. A depth of 0 to 6 feet was used to define surface soils for
maintenance worker exposures. These assumptions were recommended by the MDEQ (2000).
The groundwater table was considered the extent of subsurface soils as recommended by MDEQ
(2000). This value (depth-to-groundwater) varies significantly across the Site and, as such, the

extent of subsurface soil was EU-specific as follows:

EU2 - soils down to 10 feet
EU3 — soils down to 20 feet
EU4 — soils down to 20 feet

EUS — soils down to 20 feet

This risk assessment focuses mainly on environmental data collected from the former Process

and Fill Areas and any other portions of the Site that were affected by former creosoting .
operations. Virtually unaffected areas (e.g., the developed area north of West Pine Street) as
delineated using historical data were not considered to contribute significantly to risk levels and,

therefore, were excluded from this risk assessment.

3.3 Determination of Exposure-Point Concentrations
Exposure-point  concentrations were determined to be the 95% UCL or the maximum
concentration of a COPC in an EU, whichever was lower. This methodology is in accordance
with US EPA guidance (1989). If the distribution of the concentration data was determined to be
lognormal, then the lognormal 95% UCL was compared to the ‘maximum concentration to
determine the exposure-point concentration. In the event that the distribution of a chemical in
any given medium could not be confidently labeled as normal or lognormal, it is termed either

“unknown” or “normal/lognormal.” In these cases, the lognormal 95% UCL was compared to

- maximum concentration when determining the exposure-point concentration. It should be noted,

‘however, that in cases where the distribution is “unknown,” the normal and lognormal 95%

UCLs could not be reliably predicted. Assuming a lognormal distribution of the data increases
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the uncertainty associated with this step of the risk assessment process; however, hazard and risk

estimates are likely to be less uncertain than if the maximum concentrations were used.

Exposure-point concentrations are provided on the statistical summary tables, Tables 1 through

18.

3.4 COPC Selection

Soils (both surface and subsurface) were screened according to MCEQ (1999) guidance. The
first tier of the screening process compared maximum concentrations of a constituent in an EU
with the Restricted Tier 1 target remediation goal (TRG) for maintenance worker and
construction worker scenarios. Restricted TRGs were used because the Site is not currently used
for residential purposes and the current commercial/industrial land-use is anticipated to remain
into the future as a result of the implementation of deed restrictions on the impacted areas of the
Site. If a maximum concentration of a constituent was less than the Restricted Tier 1 TRG, then

that constituent was eliminated from further quantitative assessment.

Surface soil data (zero to one foot bgs) for the visitor scenario was screened using Unrestricted
Tier 1 TRGs at the request of MDEQ (2000). If a maximum concentration of a constituent was
less than the Unrestricted Tier 1 TRG, then that constituentr was eliminated from further
quantitative assessment. Conversely, if the maximum concentration of a constituent exceeded

the Tier 1 TRG, that constituent was retained for quantitattve analysis.

If the maximum concentration of a constituent in an EU exceeded the Tier 1 TRG, then the 95%
UCL of the constituent was compared to the Tier | TRG (Restricted or Unrestricted, depending
on the exposure scenarios as described above) as part of the Tier II screening process. In the
event that the concentrations of a chemical were distributed lognormally, the lognormal 95%
UCL of that constituent was compared to the Tier 1 TRG. If the distribution of data of a
chemical could not be positively identified as either normal or lognormal, the lognormal 95%
UCL was used in the screening process. In these cases, either the maximum concentration o the

lognormal 95% UCL can be conservatively used. The US EPA, however, justifies the use of an
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average concentration as the exposure-point concentration by explaining that toxicity criteria for
both carcinogenic and non-carcinogenic effects are based on lifetime average exposures and that
the “average concentration is most representative of the concentration that would be contacted at
a site over time” (Supplemental Guidance to RAGS: Calculating the Concentration Term, 1992).
Other US EPA guidance states that “.._in most situations, assuming long-term contact with the
maximum concentration is not reasonable” (Risk Assessment Guidance for Superfund, Part A,
1989). US EPA Region 4 also states that, generally, it is reasonable to assume that soil data are
distributed lognormally (1993). In keeping with these guidances, the lognormal 95% UCL was
considered in the screening process where the data distribution for a compound could not be

defined as specifically normal or lognormal.

If the 95% UCL (or lognormal 95% UCL where appropriate) of a constituent was less than the
Tier 1 TRG, then that constituent was eliminated from further quantitative analysis. If the 95%
UCL (or lognormal 95% UCL where appropriate) of a constituent in soil exceeded the Tier 1
TRG, then that constituent was retained for quantitative analysis in the Site-specific risk

assessment (Tier II1).

MCEQ guidance (1999) does not specify screening levels for constituents in sediment or surface
water; therefore, Region 4 was referred to for guidance (1995). Sediment is only found on the
Site in drainage ditches that contain little to no water most of the time. US EPA Region 4
guidance states that sediments in an intermittent stream (or ditch) should be considered as
surface soil for the portion of the year the stream is without water. Based on these factors and
comments provided by the MDEQ (2000), the maximum detected constituent concentrations in
sediment was compared to MCEQ unrestricted Tier 1 TRGs. The screening process then

followed the same procedure as mentioned above for other soils.

For surface water, the maximum detected concentration of a constituent in an EU was compared
to the US EPA Human Health Water Quality Standard (WQS) for consuinption of water and
organisms in accordance with US EPA Region 4 guidance (1995). If the maximum
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concentration of a constituent in surface water was less than the WQS, then that constituent was
eliminated from quantitative analysis. If the maximum concentration of a constituent in surface

water exceeded the WQS, then that constituent was retained for quantitative analysis.

At the request of MDEQ (2000), if any single carcinogenic polycyclic aromatic hydrocarbon
{(cPAH) was retained as a COPC in a medium, éhen-all cPAHSs were also retained as COPCs in
that medium.  This guidanbe refers 1o the following chemicals: benzo(a)anthracene,
benzo{b)fluoroanthene, - benzo(k)fluoranthene, o bénzo(a)pyrene,_ chrysene, '
dibenzo(a, h)anthracene, and . indenro(1,2,3-cd)pyrene. N :.To establish an exposure point
concentration for undetected cPAHs retained as COPCs in an EU, one-half the maximum

detection limit was ysed,

The results of the screening process are presented on the statistical summary tables, Tables 1
through 18. The screening process eliminated detected constituents from the subsurface soil
dataset down to 20 feet bgs and surface soil dataset down to 6 feet bgs in EU3  For this reason,
construction worker and maintenance worker exposures to ‘soils in EU3 were not evaluated

quantitatively in this assessment.
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4.0 Exposure Assessment

Currently, a majority of the Site is used for commercial and light industrial- purposes and is
paved for roads and parking lots. Unpaved areas are limited to Gordon’s Creek (EU 1), the
wooded porﬁon in and around the Fill Area (EU2) and the grassy field outlined by EU 3, and the
drainage ditches and surrounding area delineated by EU 4 (Figure 2). Since the developed and
undeveloped areas of the Site vary considerably with respect to both residual chemical
concentrations and land use, the Site was divided into five EUs for the exposure assessment. A
sixth EU was created to assess off-Site residential exposures. Chemical data from each EU were
combined with EU-specific exposure parameter values and receptor scenarios to determine the
chemical intake for each receptor potentially accessing an EU for occupational, recreational, or

residential purposes.

4.1 Receptor Identification

- The following exposures pathways (indicated with an “X”) have been selected for this risk

assessment as reasonable and realistic scenarios under current and future land-use assumptions:

EU/Media: EU1 EU2 EU3 EU4 EUS EUs
Receptor/Route: Sed. | Swf Water | Soil | Soil | Soil | Sed Surf Water | Soil Sed. Surf. Water
Visitor T _ :

e
ez e

Mamt. WOI'kEI: -

e —

Inhalation|

Const. Worker] T

Oral
e s
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EU/Media: El1 EU2 | EU3 EU4 . EU5 EUs
Receptor/Route: Sed. | Surf. Water | Soil Soil | Soil | Sed. | Surf Water | Soil [Sed ! Surf Water
Off-Stte Resident f :
e ,.....-.Y...,m?mm.,.....m...mm vestcrosessrd wonstevsss mv.f.} s rmg ——
Oral ’ S
Inhalation| :

Surface water present on-Site is either ephemeral or very shallow and is conducive only to
wading-type activities. Ingestion of Site surface water was considered an insignificant exposure -
pathway since on-Site drainage ditches “contain little or no water most of the time” (MDEQ,
2000). In addition, US EPA IV guidance indicates that “In most cases, it is unnecessary to
evaluate human exposures to sediments covered by surface water” (1995). At the request of
MDEQ (2000), however, dermal and oral exposures to surface water were assessed for visitors,
maintenance workers, and construction workers in EUs 1 and 4. Surface water exposures were

also assessed for residents .in off-Site EU 6.

Each of the potential receptors is discussed below.

411 Infrequent Site Visitor
Since the Site is not currently fenced or guarded, the general public has access to most areas of
the Site at any given time. It is possible, though unlikely, that an individual may use some areas
of the Site, such as EU1, EU2, or EU3, for recreational purposes. For this reason, sediment and
surface water exposures to visitors in EU1, and surface soil exposures in EU2 and EU3 were
assessed for the visitor scenario. The vast majority of the remainder of the Site (EUS) is covered
with either buildings or pavement, precluding direct contact with surface soils; however, a small
exposed area encompassing a drainage ditch exists along side of the former Process Area (EU4).
Although this area is not attractive for recreational purposes, it is possible that an individual
traversing the Site may contact surface soils, sediment, or surface water in this EU; therefore,
these potential exposures were assessed. Sediment exposures in EUT and EU4 were addressed in
accordance with US EPA Region 4 guidance that recommends evaluating sediment exposures in

intermittent streams. At the request of MDEQ (2000), soil exposures were assessed for visitors
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in EUS regardiess of the existence of buildings and pavements precluding almost ail potential

direct contact with soils in this area.

412 Maintenance Worker

- Currently, maintenance activities are most likely limited to the developed portions of the Site.

Of these, the former Process Area and adjacent former drip track and treated wood storage areas
(EUS) were most affected by historical wood preserving processes. Although these areas are
mostly paved or built upon, it is possible that maintenance activities may require some shallow
digging in unpaved areas; therefore, exposures to surface soils in EU5 were assessed. As a
conservative measure, surface soil data from sample locations located in paved areas were
evaluated in conjunction with surface soil data from exposed areas in EU5. If the currently
undeveloped portions of the Site (EUZ and EU3) become developed in the future, similar

maintenance activities may be required and, therefore, exposures to surface soils in EU2 and

- EU3 were also assessed. The drainage ditch encompassed by EU4 requires periodic

maintenance; therefore, exposures to soil, sediment, and surface water in this area were assessed.

At the request of MDEQ (2000), maintenance worker exposures to surface water and sediment in

. EU 1 were also assessed.

4.1.3  Construction Worker

Although there are currently no major construction activities at the Site, such activities may
hypothetically occur in the future. Thus, exposures to surface water and'. sediment in EUs 1 and
4, and exposures to soil in EUs 2 through 5 were assessed herein. Constructidn workers may be
exposed to both surface and subsurface soils during activities such as excavating. Subsurface
sails, for purposes of this assessment, were defined as those soils at the water table and
shaliower. Since the depth to the water varies significantly across the Site, so does the definition
of “subsurface” soils. Accordingly, subsurface soils were evaluated down to 10 feet for EU2 and
20 feet for EUs 3, 4, and 5. |
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4.1.4 Future On-Site Residents

The affected areas of the Property (the Site) are currently zoned for industrial or light-
commercial use, and, at the time of this report, there were no plans to develop the Site for
residential housing. In fact, deed restrictions preventing residential development are in the
process of being implemented for the impacted areas on Site. Because of these deed restrictions,
it is reasonable and realistic to assume that the Site will remain commercial/industrial in the

future; therefore, on-Site residential exposures were not addressed in this risk assessment.

4.1.5 Off-Site Residential Exposures

The northeast drainage ditch extends from the former Process Area to the northeast into a nearby
residential community. Surface water and sediment data from areas along the northeast drainage
ditch (EU6, Figure 3) were evaluated for off-Siie residential exposures. For purposes of
exposui‘e assessment, a child resident between the ages of 1 and 6 years and an adolescent/adult
resident between the ages of 7 and 30 years were evaluated. Hazards and risks for these two
receptors were then combined (summed) to reflect the exposures incurred by a single individual

living off-Site in the vicinity of the northeast drainage ditch for 30 years.

42 _ General Intake Equation
Chemical exposurefintake is expressed as the amount of the agent at the exchange boundaries of
an organism (i.e., skin, lungs, gut) that is available for systemic absorption. An applied dose is
- defined as the amount of a chemical at the absorption barriers such as skin, lung, digestive tract,
ava.illable for absorption aﬁd is (usually expressed in milligrams, or mg) absorbed per unit of
body weight of the receptor (usually expressed in units of kilogram, or kg). Absorbed dose can
be defined as the amount of chemical that penetrates the exchange boundaries. If the exposure
occurs over time, the total exposure can be divided by the time period of interest to obtain an
average exposure rate (e.g., mg/kg-day). The general equation, as defined by US EPA, for

estimating a time-weighted average intake is:

Intake (mg/kg - day) = CxIR <EFxED
. BWx AT [Equation 1}
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where:

C = chemical concentration at the exposure point (e.g., mg/m’ air);
IR = intake rate (e.g., m’/hr); :

EF = exposure frequency (days/year),

ED = exposure duration (years),

BW = body weight of exposed individual (kg); and

AT = averaging time (period over which exposure is averaged, usually
: measured in days). -

Additional parameters (e.g., skin surface area) were incorporated into the above general equation

to evaluate the different potential exposure routes (dermal, oral, inhalation).

Table 19 presents the general and pathway-specific exposure parameters utilized for the intake

equations in this assessment.

4.2.1 General Exposure Parameters

Although some of the parameters used to calculate potential exposure are pathway- or route-
specific, exposure frequency (EF), exposure duration (ED), averaging time (AT, determined
separately for carcinogenic and non-carcinogenic exposures), and body weight (BW) are present
in each intake model. These general parameters remain consistent throughout the intake

calculations for each specific receptor.

4.2.1.1 Exposure Frequency

The exposure frequency (EF) describes the number of times per year an event is likely to occur.
It is most often expressed in units of days/year or events/year, depending on the scenario.
Variables such as weather, vacations, sick days, and institutional controls often aid in

determining reasonable and realistic exposure frequencies.

The EF for an adolescent visitor was extracted from US EPA Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual (Part A) Interim Final (1989). This EF
value of 12 days/year per EU is a reasonable estimate that assumes an adolescent would most

likely be engaged in outdoor activity on the unpaved areas of the Site for one day a week during
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the three warmest months of the year. This value was used for soil, sediment, and surface water

€XpOSUres.

Typical conmstruction projects, especially at industrial complexes, generally involve several
phases of activity prior to completion. The EF parameter used for oral exposure in constructioﬁ
workers, therefore, was subdivided into two exposure events. The first event hypothetically lasts
for 10 days (used in relevant exposure model calculations under “Exposure Level A”) and would
involve earth-moving activities such as foundation. The second exposure event to the same
individual hypothetically lasts for 70 days (for a total of 80 days at the Site for an iﬁdividual; this
value was used in relevant exposure model calculations under “Exposure Level B”} and included
remaining construction activities such as building framing, plumbing installation, electrical
installation, and roofing. Generally, to complete each of these phases, a different team of
specialized contractors is employed to perform the tasks for which they are most qualified. Asa
result, an individual may only remain at the construction site for a few days or weeks until
his/her task has been completed and the next phase has begun. This is especially true for those
activities involving direct contact with soil such as excavating and foundation pouring,
Individuals performing these tasks are not usually qualified or employed to continue with the
actual building processes. For dermal and inhalation expoéures, however, an 80-day EF was

used and accounted for an individual to be involved in construction activities for four entire

" months of the year (assuming five-day work weeks).

For surface water and sediment exposures to construction workers, an EF value of 8 days/year
was used. This value represents 1/10Y of the time a worker may be on-Site for construction-type

activities and is conservative in that it is unlikely that construction workers would be exposed at

all to Site surface water or sediment.

The EF value used for the maintenance worker scenario was 150 days/year for surface soil
exposures in EUs 2, 3, and 5. This is also a conservative assumption in that the currently

developed areas of the Site are covered with buildings or pavement. Maintenance activities in
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these areas would require little contact with the obscured surface soils. The undeveloped areas
of the Site currently require little or no maintenance as they are only occasionally mowed or
~allowed to grow naturally. Should these areas become developed, they will most likely take on
the appearance of the remainder of the Site, including industrial/commercial buildings and paved
roads or parking lots. Once again, extensive direct contact with surface soils would be minimal

for a maintenance worker.

For maintenance worker sediment and surface water exposures in EUs 1 and 4 and surface soil
exposures in EU 4, an EF value of 30 days/year was used. Historically, the northeast drainage
ditch has been maintained on an as-needed basis (less than annuaily). Maintenance worker
expdsures to sediment and surface water in these areas were assessed at the request of the MDEQ
(2000). An EF value of 30 days/year is amply conservative in that both Gordon’s Creek (EU 1)

and the northeast drainage ditch (EU 4) are currently maintained less than annually.

For residential soil exposures, an exposure frequency of 350 days/year was used in accordance
with Region IV guidance. This value assumes that 15 days/year are spent away from home (US
EPA, 1991). '

Sediments along the bank of the northeast drainage ditch are not comparable to surface soils
comprising a yard with respect to exposure. Typically, yard soils include relatively large areas
where children frequently play and where surface soils are tracked into the home to become part
of the household dust that can be ingested, particularly by crawling infants, on a daily basis.
These are the assumptions that underlie the standard residential soil exposure algorithm and
parameter values. However, it is not realistic to assume that infants, children, or adults will
directly contacf a relatively small area of sediments on the banks of a drainage ditch on a daily
basis. A more realistic exposure scenario for this unique area under an assﬁmption of residential
land use is for a resident child to play on occasion in the drainage ditch that traverses the
residential propérty. An exposure frequency of 40 days/year, two hours per exploring event, is

conservatively plausible,
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4212 Exposure Duration

The ED parameter represents the number of years during which an event is likely to oceur.
Factors affecting this parameter include variables such as age of receptof, population mobility,
and occupational mobility, Exposure durations of less than seven years typically correspond to
subchronic exposures while those greater than seven years are typically considered chronic
exposures (US EPA, 1989). Toxicity indices are selected based on subchronic or chronic

exposure durations,

The future construction worker scenario used an ED of one year because it is highly unlikely that

-a future construction worker would remain on one site for more than a year. Often, two months

is considered the maximum amount of time a construction worker may reasonably remain at the

same site.

The future maintenance worker ED, on the other hand, is based on occupational mobility studies.
The ED of 25 years was obtained from US EPA (1991) which recommends a 95th percentile value
of 25 years based on a study by the Bureau of Labor Statistics as of 1987. US EPA Region 4 also

recommends a default value of 25 years for worker scenarios (1995).
The adolescent visitor scenario used an ED of 10 years. An adolescent was defined in this
assessment as an individual aged seven to 16 years in accordance with US EPA Region 4 (1995);

therefore, an exposure duration of 10 years was most appropriate.

An ED of 30 years (US EPA Region 4, 1995) was used for off-Site residents. This value assumes

an individual spends 6 years as a child and 24 years as an adolescent/adult in the same location.

4213 Averaging Time

The averaging time (AT) parameter is the time period over which exposure is averaged. For

human health cancer risk calculations, the AT, value prorates a total cumulative dose over a
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- lifetime. As a conservative approach, the AT, value for each receptor is the product of a 365-day

year and a 70-yeaf life span, equaling 25,550 days.

The AT, used for non-carcinogenic effects is the product of a 365-day year and the exposure
duration (i.e., AT, =365 days x ED). Because the ED parameter changes for each receptor, the AT,

changes as well. The AT, values used for each receptor are summarized below:

Future Construction Worker - 365 days
Maintenance Worker - 9125 days
Adolescent Visitor - 3650 days
Off-Site Child Resident — 2,190 days
Off-Site Adult Resident — 8,760 days

4214  Body Weight

The body weight used for the adult exposures (future construction worker and maintenance
worker) analyzed in this assessment was the current US EPA default value of 70 kg (US EPA,
1989; US EPA Region 4, 1995). This value was also used for the adolescent/adult off-Site resident
scenario. The adolescent body weight used for the visitor scenarios was 45 kg. This value was |
extracted from US EPA Region 4 guidance (1995). For the child resident scenario, a body weight
of 15 kg was uséd\r as recommended by US EPA (1991).

4.2.2 _Route-Specific Exposure Parameters
The general intake equation discussed above (Equation 1) was modified by including route-specific
exposure parameters in order to calculate route-specific intake values. For dermal exposures, skin
surface area, adherence factor, exposure time (surface water exposures only), and 'absorptioh facior
parameters were included in the intake equation. For ingestion exposures, an ingestion rate and a
matrix effect were included in the intake calculation. For inhalation exposures, an inhalation rate
and a retention factor for fugitive dusts were included in the intake equation. Also, for inhalation
exposures, an additional paradigm was necessary to convert soil concentrations to concentrations in

& air available for intake.
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4221 Dermal Exposure Parameters

Skin Surface Area
The total skin surface area used for adult receptors in this assessment was 20,000 cm®. This is a US
EPA default value extracted from the Exposure Factors Handbook (1997). For adolescent

‘exposures, a value of 12,7683 cm® was used for total skin sirface area. This was a mean value

calculated based on the distributions of total skin surface areas for males and females between the
ages of 7 and 16 as presented in Exposure Factors Handbook (1997). For the off-Site child resident
scenario, a skin surface area of 7,213 cm® was used. This value was based on skin surface area data

for male and female children provided in Exposure Factors Handbook (1997).

For purposes of exposure, it was assumed that only portions of the body would be exposed jcb the
affected media on the Site. For the construction worker scenario, it was assumed that the hands,
forearms, lower legs, and face would be exposed to Site soils. These body parts comprise 27.8% of

the total skin surface area, or 5560 cm®.

For maintenance worker exposures to Site soils, it was assumed that the hands, forearms, and face
would be exposed. These body parts comprise 15 percent of the total skin surface area, or
3000 cm’. '

For surface water and sediment exposures, exposed body parts for construction and maintenance

workers included hands, forearms, and face or 3000 cm® (15% of the total skin surface area).

The wisitor and off-Site resident scenarios assumed that the hands, forearms, and lower legs would
be exposed for contact with Site soils. These. body parts comprise 23.9% of the total skin surface
area, or 3052 cm® for adolescent visitors, 1724 cm® for child residents, and 4780 c‘m2 for adult
residents. For exposures to surface water and sediment, hands, forearms, lower legs, and feet were
assumed exposed for adolescent visitor and off-Site resident scenarios. These body parts comprise
309 % of the total skin surface area or 3945 om® for adolescent visitors, 2229 cm? for child

residents, and 6180 cm® for adult residents.
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Soil Adherence Factor

Until recently, the US EPA-recommended default for soil adherence on skin ranged from 0.2 to 1.0
mg/cm? for the entire exposed surface area, without consideration of the type of activity (US EPA,
1992). However, the data from which that range was derived were primarily the result of indirect
measurements, artificial activities, and sampling of hands only. A more recent study has presented
the results of direct measurement of soil loading on skin surfaces before and Vafcer normal
occupationai and recreational activities that might result in soil contact (Kissel et af., 1996). A five-
order of magnitude range {roughly 10~ to 10*? mg/cm®) was reported for observed activity-related
hand loadings. That report indicated that hand loadings within the range of 0.2 to 1.0 mg/cm® were
produced by activities in which there was vigorous soil contact (e.g., rugby, farming); but for
activitiés in which there was less soil contact (e.g., soccer, professional grounds maintenance),
loadings substantially less than 0.2 mg/cm® were found on hands and other body parts. Kissel et al.
{1996) concluded that, because non-hand loadings attributable to higher contact activities exceeded
hand loadings resulting from lower contact activities, hand data from limited activities cannot be
used as a conservative predictor of loadings that might occur on other body surfaces without regard
to activity. Furthermore, because exposures are activity-dependent, dermal exposure to soil should
be quantified using data describing human behavior (e.g, type of activity, frequency, duration,
including interval before bathing, clothing wom, etc.).

The most recent version of the Exposure Factors Handbook (1997) states:

In consideration, of these general observations and the recent data from Kissel et
al. (1996, 1997), this document recommends a new approach for estimating soil
-adherence to skin. First use Table 6-12 [Summary of Field Studies, Kissel er al.,
1996a] to select the activity which best approximates the exposure scenario of
concern. Next, use Table 6-13 [Mean Scil Adherence by Activity and Body
Region, Kissel er al, 1996a) to select soil loadings on exposed skin surfaces
which correspond to the activity of interest. This table contains soil loading
estimates for various body parts. The estimates were derived from soil adherence
measurements of body parts of individuals engaged in specific activities described
in Table 6-12. These results provide the best estimate of central loadings, but are
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based on limited data. Therefore, they have a high degree of uncertainty such that
considerable judgment must be used when selecting them for an assessment.

In another study that assessed the percentage of skin coverage in several soil contact trials in a
greenhouse and an irrigation pipe Iélying trial, Kissel er al. (1996) concluded that adjusted

loadings may be two to three orders of magnitude larger than average loadings if average

. loadings are small.

The activity-specific soil adherence factor for exposures to a maintenance worker was calculated

based on data presented by Kissel et a. (1996) for grounds keepers, as presented'below:

Soil Adherence Factor by Body Part (mg/cm®)

Representative
Receptor Activity Hands Arms Lower Legs Face

Maintenance Grounds 0.030-0.15 0.0021-0023  0.0008-0.0012 0.0021-0.01
Worker Keepers

Data for the grounds keepers were used for the mamtenance worker estimates because the

activities of a grounds keeper best mimic those of a maintenance worker,

Soil adherence factors were calculated by normalizing each body part-specific soil adherence
value (using the mid—pointé of the ranges tabulated above) with regard to the percentage of total
body surface area represented by the respective body part (extracted from the US EPA Dermal
Exposure Assessment: Principles and Applications [US EPA, 1992]). The mai'ntenance worker
adherence factor for scil was calculated based upon exposure to the hands, forearms and face.

Surface area percentages for the hands, forearms, and face are 5.2, 5.9, and 3.9 percent,

- respectively (US EPA, 1997). Those body parts comprise 15 percent of the total body surface

area. The normalized values for all body parts of interest were added, and the sum was divided
by the total percentage of body surface area occupied by the parts. For example, .the soil and
sediment adherence factors for maintenance worker soil exposures (0.038 mg/cm®) were

calculated as follows:
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)= (0.09x0.052)+(0.0126 x 0.059)+(0.006 x 0.039)
- 0.15

AF (mg/cm’ =0.038

The construction worker adherence factor was also calculated in this fashion. This exposure
scenario assumed that the hands, forearms, lower legs, and face would be exposed to Site soils.
Soil loadings for the upper torso (chest and back) were not measured by Kissel e al. {1996) for
construction workers because this body area is generally covered. However, to account for
| exposure to the upper torso during the very hot months of the year, the total area of the foreérms,
legs, hands, and face were assumed to be completely exposed. The hands, forearms, legs, and
face comprise 5.2%, 5.9%, 12.8%, and 3.9% of the total skin surface area, respectively (with the
~ face comprising one-third the surface area of the head), for a total of 27.8% exposed surface
area. The construction worker soil adherence factor was based on data from Kissel et al. (1996)‘

for construction workers as follows:

Soil Adherence Factor by Body Part (mg/cm®)

Representative
- Receptor Activity Hands Arms Lower Legs Face
Construction Worker Construction Worker 0.24 0.098 0.066 0.029

The soil adherence factor for the construction worker scenario was calculated as follows:

(0.240.052)+(0.098x 0.059)+ (0.066 x 0.128) +(0.029x 0.039) _ o1

AF (mgfem”) = 0278

For sediment exposures, the soil adherence factor was calculated for the construction worker.
scenario using adherence data from Kissel ef al. (1996) for construction workers (as tabulated

above) for the hands, forearms, and face. The hands, forearms, and face comprise 5.2, 5.9, and -
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3.9 percent of the total skin surface area, respectively (totaling 15 percent). Thus, the adherence

factor for construction workers exposed to sediment (0.13 mg /em®) was calculated as follows:

=0.13

)= (0.24% 0.052) +(0.098 x 0.059)+ (0.029 x 0.039)
0.15

AF (mg/cm’
The adherence factor for visitor and off-Site resident exposures to soil assumed that the
forearms, hands, and lower legs would be exposed to soil or sediment. The data used in these
calculation were based on data by Kissel et al. (1996) for soccer players (exposed to a playing

field of roughly one-half grass and one-half bare earth in a light mist) as presented below:

Sail Adherence Factor by Body Part (mg/cm®)

~ Representative
Receptor Activity Arms Hands Lower Legs

Visitor and Off- Soccer Players 0.0029 - 0.011 0.019-0.11 | 00081-0.031
Site Resident

The forearms, hands, and lower legs comprise 5.9%, 5.2%, and 12.8% of the total skin surface
area, respectively, for a total of 23.9% (US EPA Exposure Factors Handbook, 1997). The
adherence factor was then calculated for visitor and off-Site resident dermal exposures to soil as

follows:

0.00695 x 0.059) +({0.0645 x 0.052) + (0.0196x 0.128) _ 0.026

AP mgiom?) - 0239

A value of 0.026 mg/.cm2 was used as the soil adherence factor for visitors to the Site and off-

Site residents.

Soil adherence factors for sediment exposures to Site visitors and off-Site residents were

calculated using adherence data for the hands, forearms, lower legs, and feet. Adherence data for
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reed gatherers were used for these exposures to best mimic activities that may incur sediment
exposures. The reed gatherers studied by Kissel et al. (1996) periodically visited tidal flats to
collect raw materials for basket weaving. The data from Kissel ef al (1956) presented in
Exposure Factors Handbook (US EPA, 1997) were as follows: |

Soil Adherence Factor by Body Part (mg/cm®)

Representative Hands Arms Lower Legs  Feet
Receptor Activity

Visitors and Off-Site Reed Gatherers 0.66 0.036 -  0.128 0.63
Residents -

The hands, forearms, lower legs, and feet comprises 5.2, 5.9, 12.8 and 7.0 percent of the total
skin surface area, respectively (totaling 30.9 percent). Thus, the adherence factor for visitors and

off-Site residents exposed to sediment (0.33 mg /cm®) was calculated as follows:

)= (0.66 % 0.052)+(0.036 % 0.059)+(0.16 x 0.128) +(0.63x 0.07) _

AF (mg/cm® =033
(mgf 0.309

Exposure Time

To estimate intakes as a result of dermal exposure to surface water, an exposure time (ET)
parameter was included in the intake formula for Site visitors and off-Site residents.' The
parameter value of 1.0 hour/day was estimated using best professional judgement. This value |
represents the amount of time a Site visitor or off-Site resident may spend exposed to surface

water in any one EU.

Dermal Permeability Constant ,
The permeability constant, Kp, accounts for the movement of a constituent dissolved in water

through the skin, across the stratum comeum, and into the blood stream. Kp values for the
constituents examined in this assessment for surface water exposures were obtained from US

EPA Dermal Exposure Assessment: Principles and Applications (1992). For values not available in
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US EPA Dermal Exposure Assessment (1992}, the Kp value were calculated using the equations
provided by the US EPA. in the same document. |

Dermal Absorption Factor
The final parafneter included in the dermal intake paradigm was a dermal absorption factor. In

general, the skin provides an effective barrier to environmental toxins. For example, certain
hair-coloring formulations which are vigorously rubbed onto the scalp on a daily basis contain
tead acetate at concentrations up to 200,000 ppm, yet lead toxicity does not appear to result.
Moore et al. {1980) determined that the rate of lead absorption from 203 labeled lead acetate in
cosmetic preparations containing six mmol Pb acetate/L in male volunteers over 12 hours was
0.06% during normal use of such preparations. For most inorganic salts, percutaneous (skin)
absorptior_l is considered insignificant relative to incidental ingestion (for example, US EPA,
1986). On the other hand, some drugs (e.g., nicotine) are eﬁ“ecﬁvely administered and absorbed

into the blood stream from dermal “patches.”

Most dermal bioavailability data for impacted soil have been obtained in laboratory animals or in
vitro test systems. This introduces a significant source of uncertainty for predicting the human
response. Safety factors have sometimes been applied to dermal absorption data obtained in
animals to conservatively estimate the upper-bound of likely human percutaneous uptake of a
certain constituent. from skin exposure. This is usually unnecessary because human skin has
generally been shown, for a diverse group of constituents, to be about 10-fold less permeable
than the skin of typical animal species, such as rabbits and rats (Bartek and LaBudde, 1975; Shu
et al., 1988),.

US EPA Region III evaluated available data concerning the dermal absorption of specific
constituents and classes of constituents and provided several recommendations (US EPA
Region 3, 1995). For semivolatile compounds, such as bis(2-ethylhexyl)phthalate, the US EPA
recommends a range of 1% to 10% (US EPA, 1995). Kao e? ol (1985) reported 2.7 percent for
absorption of topicéllj applied pure benzo(a)pyrene by h}lman skin in vitro. The US EPA
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Region 3 recommends using 10% as a conservative assumption based on the Ryan et al. study
(1987). In addition, US EPA Region 4 guidance (1995) states that a soil dermal absorption
factor “of 1.0% for organics and 0.1% for inorganics should be used as defaults in determining
the uptake associated with dermal exposure” (see the Dermal Contact subsection of Exposure
Assessment section of the 1995 guidance). For the purpose of this risk assessment, an ABS of
3% for cPAHs and of 10% for other SVOCs were conservatively assumed for dermal absorption,

in keeping with US EPA Regicon 3’s and N[DEQ’S recommendations.

4222 Ingestion Exposure Parameters
Ingestion Rate
US EPA’s Exposure Factors Handbook (1997) discusses three adult soil ingestion studies with
results ranging from 10 mg/day to 480 mg/day. Hawley’s (1985) value of 480 mg/day (as
recommended by the MDEQ) was “derived from assumptions about soil/dust levels on hands
and mouthing behavior” (US EPA, 1997). Since no supporting measurements were made for
Hawley’s study, the US EPA states that Hawley’s estimate “must be considered conjectur ”
(1997). As such, the US EPA goes on to suggest adult soil ingestion rates of 50 mg/day for
industrial settings and 100 mg/day for residential and agricultural settings, although “50 mg/day
still represents a reasonable central estimate of adult soil inge'stioln and is the recommended
value...” (1997). Accordingly, a value of 100 mg/day for the maintenance worker and adult off-
Site resident is amply conservative and was used in this assessment. In conjunction with the use
of a two-tiered EF to reflect the different stages of potential future counstruction activities (see
Section 4.2.1.1), the soil ingestion s for the construction worker scenario was also divided into
two expdsure levels for a single individual. A highly conservative ingcstioh rate of 480-mg/day
(used in relevant exposure model calculations under “Exposﬁre Level A”) was used for
construction workers for the first 10 days of exposure to address direct contact with soil during
earthémoving activities such as foundation excavating. A soil ingestion rate of 100 mg/day (used
in relevant exposure model calculations under “Exposure Level B”) was used for the remainder
of the construction worker exposure (70 days). Risks were then summed for both exposure

levels to estimate the total potential risk posed to an individual construction worker
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The ingestion rate used for the adolescent visitor scenario was 100 mg/day. The US EPA Region
IV (1995) recommends a value of 200 mg/day as a mean ingestion rate for children under six
years of age. This value was conservatively used in this assessment to estimate soil and

sediment ingestion exposures for an off-Site resident child aged one to six years.

Gastrointestinal Matrix Effects of Soil

Incidental ingestibn incorporates the matrix effect (ME; sometimes called the absorption
adjustment factor [AAF]) into the general intake equation. When constituents are administered
in solid vehicles such as food and soil, only a fraction of the ingested dose is extracted from the
vehicle and subsequently absorbed through the gastrointestinal tract (US EPA Estimated
FExposure to Dioxin-like Compounds, 1992). Gastrointestinal absorption of constituents sorbed
onto such a medium is inhibited by physical-constituent bonding to the matrix (Hawley, 1985).
This phenomenon is referred to as the gastrointestinal matrix effect of soil. Several studies
referenced in the US EPA’s Estimated Exposure to Dioxin-like Compounds (1992) have been
performed to estimate the oral absorption factors of constituents from soil. At the request of
MDEQ (2001), however, a gastrointestinal matrix effect of 1.0 was used in accordance with US
EPA Region IV guidance (1995), although this approach is highly conservative and does not
account for scientific studies that indicate the absorption of chemical constiiuents through the

gastrointestinal tract is less than 100%.

4223 Inhalation Exposure Parameters and Paradigms

Inhalation‘Rate

The inhalation rate used for the construction worker scenario was 20 m’/day. This is a common
US EPA default value and was recommended by US EPA Region 4-(1995).

Retention Factor ,
According to the International Commission on Radiological Protection (ICRP), 75 percent of
respirable dust particles (PM,q, or particles less than 10 microns in aerodynamic diameter) are.

retained when inhaled, the vast majority of which is potentially subsequently swallowed (iCRP,
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1968). This 75% was included in the inhalation intake equation as the retention factor paramefer

(RF). This parameter applies only to non-VOC constituents entrained onto dust particles.

Congcentration in Air _

To estimate airborne dust levels during hypothetical construction activities, an emission rate of
suspendible particles of less than 15 microns in aerodynamic diameter (PM,s) was calculated

(grams/second); particles less than 10 microns were considered to be respirable. Considering

particles of 15 microns or less in diameter in the emission rate calcﬁlation is a conservative

assumption, inasmuch as only particles with an aerodynamic diameter of less than five to seven

microns are inhaled into the lung.

The two types of construction activities at the Site that have the potential to emit fugitive dﬁsts
are vehicular movément over bare (unpaved or unvegetated) surfaces and the excavation of soil.
Estimation of fugitive dust emissions caused by each activity were examined separately, as
follows, and were derived from existing estimates of general construction exposure. The sum of
the emissions from these two activities was multiplied by the concentration of constituent in the

soil (Cs) in order to derive the total emission rate (Ei) for non-VOCs as follows:

Ei=C, x(PERy + PERe} [Equation 2]
where:
: Ei = Emission rate (mg/sec);
Cs = Concentration in soil (mg/kg);
PERv = Particulate emission rate for vehicular movement (lb/vehicle m1le)
and
PERe = Particulate emission rate for excavation (Ib/vehicle mile).

The following empirical expression (US EPA, 1988) was used to estimate the fugitive dust

generated by vehicles duriﬁg construction activities:

wikerrmege\hattiesh\99030984\draft\Ohattiesburg doc Environmental Standards, Inc.
4-19 : ‘



PERv (Ibs/vehicle mile) =k x 5.9 x (s/12)(8/30) x {mvws3)™" x (wwrd )" x (365 - p)/ 365)

{Equation 3]
where:
PERv = Vehicle particle emission rate {(Ib/vehicle mile traveled);
s = Percent silt content {(unitless);
k = Particle size multiplier (unitless);
S = Mean vehicle speed (mph);
mvw = Mean vehicle weight (ton),
ww o = ‘Mean number of wheels per vehicle (unitless); and
p = Mean number of days with = 0.01 inches of precipitation per year

(unitless).

It was assumed that the vehicle travels during 40% of the 80-day exposure duration and 0.5 miles
per day. The result is a value of 16 miles per construction event. Percent silt content was
estimated to have a mean valﬁe of 50%, based on geotechnical data provided in the Remedial
Investigation Report (Pisani & Assoc., 1997). US EPA defauit values were utilized and
referenced for all other parameters. The particle size multiplier was assumed to be 0.50,
comresponding to particles less than 15 microns (US EPA, 1996). Vehicle characteristics consist
of the following: mean vehicle speed was assumed to be 15 mph, with mean vehicle weight
assumed to be approximately 12.5 tons, for 8-wheeled vehicles (US EPA, 1988). The estimated
mean number of days with precipitation equal to or greater thaﬁ 0.01 inches per year is 110 (US
EPA, 1988). Total resultant dust emissions for constituents during vehicula.r movement activities '
were estimated to be approximately 16.5 lbs/vehicle mile traveled, or 0.0001 kg/sec.

Calculations are summarized in Table 20.

Future excavation may be performed by bulldozers, a backhoe, or other heavy construction
equipment. The following estimate of particulate emissions, less than 15 pm in diameter
resulting from bulldozing activity, _-was based on the approach described in the US EPA
Compilation of Air Pollution Emission Factors (1996), as developed from studies of emissions

from uncontrolled open dust sources resulting from bulldozing at western surface coal mines.
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1.0xs" .
PERe (Ib/hour) = BYZE [Equation 4]
where:
PERe =  Excavation particle emission rate (Ib/hr);
s = Percent silt content (unitless); and

M = Soil moisture content (unitless).

Percent soil moisture content was assumed to be 15.1%, an average of Site-specific soil moisture

data and percent silt content 50%, as described above.

The resultant fugitive dust emission rate during excavation activities was 7.9 lbs/hr or.0.001

kg/sec. Table 20 summarizes these calculations.

Once the emission rate (Ei in Equation 2) was calculated, it was converted to a concentration in
. ambient air. Gaussian models are conventionally used to determine downwind ambient air
concentrations, Ca, from the emission rate, Ei, estimated. However, in this scenario, such
models have limited applicability when the receptor(s) is at or very near the source of emission.
In -th_is. case, a bulldozer operator, for exampie, is situated directly within the area of ground
emissions of vapors and dusts. Average ambient air concentrations in this circumstance are best

estimated by use of a near-field box model (US EPA, 1988).

The near-field box model assumes uniform wind speed and uniform mixing throughout the box.

The release and mixing of VOCs or respirable dusts in ambient air is estimated as follows:

Ei
Ca(mg/m’)= — e [Equation 5]
W, xH, xV _
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- where:

Ca = Concentration of constituent in ambient air (mg/m°);

Ei = Emission rate of constituent (mg/sec);, _

W, = Width of box in crosswind dimension within the area of residual
: constituent in soil (m);

Hy = Downwind height of box (m); and

\'a = Average wind speed through the box (m/sec).

The value of H, in this calculation is determined by the downwind distance and the atmospheric
“turbulence at ground level, which determines the trajectory of a release from the upwind edge of

the source of vapor or dust emissions. For neutral atmosphéric conditions, the height at the |
downwind boundary (H,) may be expressed by the following function (Pasquill 1975, Horst

1979): | S

z = 6.25 r [Hy'r * In (Hy/r} - 1.58 Hy/r + 1.58] [Equation 6]
where:
Hy, = Downwind height of box (m);
z = Downwind distance to boundary (m); and
r = A terrain-dependent roughness height (m)

Hy (defined in Equation 5) is édjusted ‘until the z parameter is equal to W, (defined in
Equation 5). The resulting Hy value is the height of the box. On any given workday, it is
estimated that grading or excavation activities occur over the entire “workable” Site area
(exposure unit) from which dusts are generated. This area is estimated to be 2,500 m’, with
length of the box estimated to be 50 meters {(downwind distance) and the width of the box (W)
estimated to be 50 meters. The greater the roughness height, the greater the wind turbulence and
constituent dilution (i.e., the height of the box increases). For the purposes of this risk
assessment, it is conservati‘;;ely assumed that the roughness height is 0.20 meters, which
corresponds to a terrain with grass, some small bushes, and occasional trees (US EPA Rapid -
Assessment of Exposure to Particulate Emission from Surface Contamination Sites, 1985). This
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assumption is appropriate for the actual Site conditions. An annual average wind speed (4.69
. m/sec) is obtained from the STAR data set, accessed through the Personal Computer Graphical
Exposure Modeling System (PCGEMS), for STAR station 03940, Jackson/Thompson, MS for
the period 1974-1978 (Table 21). | |
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3.0 Toxicity Assessment

The toxicity assessment involves the evaluation of available toxicity information to be utilized in the
risk assessment process. Toxicity values derived from a dose-response relationship can be used to
estimate the potential for the occurrence of adverse effects in individuals exposed to various

constituent levels.

Exposure to a constituent does not necessarily result in adverse effects. The relationship

between dose and response defines the quantitative indices of toxicity required to evaluate the

potential healith risks associated with a given level of exposure. If the nature of the dose-
response relationship is such that no effects can be demonstrated below a certain level of
exposure, a threshold can be deﬁned and an acceptable exposure level derived. Humans are
routinely exposed to naturally-occurring constituents and man-made constituents through the
typical diet, air, and water, with no apparent adverse effects. However, the potential for advetse
effects may occur if the exposure level exceeds the threshold in a variably sensitive population.
This threshold applies primarily to constituents which produce non-carcinogenic (systemic)
effects, although there is a growing body of scientific evidence which ‘suggests that exposure

thresholds may-exist for certain carcinogenic constituents as well.

Adverse effects can be caused by acute exposure, which is a single or short-term exposure to a
toxic substance, or by chronic exposure on a continuous or repeated basis over an extended
period of time. “Acceptable” acute or chronic levels of exposure are considered to be without
any anticipated adverse effects. Such exposure levels are commonly expressed as reference
doses (RiDs), health advisories, etc. An acceptable exposure leQel is calculated to provide an

“adequate margin of safety.”

Chronic RfDs, which have been derived by the US EPA for a large number of constituents, were
utilized to evaluate exposures lasting seven to 70 years (US EPA, 1989). Activities involving
exposures of shorter duration to COPCs at the Site are anticipated to result in hazard and risk

estimates that are lower than those associated with the long-term exposures. Identification of
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subchronic toxicity values corresponding to shorter-term exposure scenarios (i.e., less than seven
years) are included in the risk assessment to ensure that both short-term and long-term risks can

be addressed.

Currently, the US EPA has not developed toxicity values to be utilized in dermal exposure

scenarios; however, the US EPA does provide the following guidance for dermal exposure:

No RfDs or slope factors are available for the dermal route of exposure. In some
cases, however, non-carcinogenic or carcinogenic risks associated with dermal
exposure can be evaluated using an oral RfD or oral slope factor, respectively.
(US EPA, 1989).

- Provisional dermal toxicity values were developed and utilized in the dermal exposure pathways |

considered in the human health risk assessment to provide a more accurate Site-specific risk
assessment. These dermal RfD values were developed by multiplying the published oral RfD for
a given constituent -by the fraction of that constituent that can be absorbed through the
gastro_iritestinai tract (stomach/intestine lining). The absorption fraction utilized was 50% for

semivolatiles as extracted from US EPA Region 4 guidance (1995).

A number of sources of toxicity information exists, and these sources vary with regard to the
availability and strength of supporting evidence. The following protocol has been established for
the determination of toxicity indices; it defines a hierarchy of sources to be consulted and the
methodology for the determination of toxicity values. This protocol has been -developed in
accordance with current US EPA methodology. Toxicity values for the COPCs at the Site were
obtained with reference to the following hierarchy of sources developed in accordance with
MCEQ guidance (1999): |

D) Toxicity values were obtained from the Integrated Risk Information System (IRIS,
1999) database. This database contains the RfDs and Cancer Slope Factors
(CSFs), which have been verified by the US EPA’s RfD and Carcinogen Risk .
Assessment Verification Endeavor (CRAVE) workgroups, and is, thus, the
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2)

3)

agency’s preferred source for toxicity values. [IRIS supersedes all other
information sources.

For toxicity values which are unavailable on IRIS, the most current source of
information is the Health Effects Assessment Summary Tables (HEAST, US
EPA, 1997), published by the US EPA. HEAST contains interim, as well as
verified RfDs and CSFs. Supporting toxicity information for verified values is
provided in an extensive reference section of HEAST.

In cases where IRIS or HEAST could not provide toxicity values, US EPA
Region I1I's Risk-Based Concentration (RBC) Tables were visited. These tables
often provide toxicity values generated by reliable sources other than IRIS or -
HEAST. For example, in response to specific requests from risk assessors, the
US EPA National Center for Environmental Assessment (NCEA) develops
provisional RfDs or CSFs for chemicals not listed in IRIS or HEAST. Region
III's RBC tables will list such provisional values. Also, RfDs or CSFs that have
since been withdrawn from IRIS or HEAST may still be listed on the Region III

RBC tables, although they are flagged with a “W.” These toxicity values were no

longer agreed upon by US EPA scientists; however, the Region III RBC tables
continue to publish such values because risk assessors still need to quantify
exposures to these chemicals, Lastly, the Region III RBC tables will list toxicity
indices found in “other” US EPA documents. These values are flagged with an

“0O” on the tables.

The US EPA has derived carcinogenic slope factors for both oral and inhalation pathways, and
these are utilized to quantitatively estimate risks. In the first step of the US EPA’s evaluation,
the available data are analyzed to determine the likelihood that the agent is a human carcinogen.

- The evidence is characterized separately for human studies and animal studies as Sufﬁcient,

~ limited, inadequate, no data, or evidence of no effect. The characterizations of these two types of
data are combined, and based on the extent to which the agent has been shown to be a carcinogen
in ;experimentai animals or humans, or both, the agent is given a provisional weight-of-evidence
classification. The US EPA scientists then adjust the provisional classification upward or
downward, based on other supporting evidence of carcinogenicity (see Section 7 1.3, US EPA,
1989). For a further description of the role of supporting evidence, see the US EPA guidelinés
(US EPA, 1986). ' '
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The US EPA classification system for weight of evidence is shown in the table below. This

system is adapted from the approach taken by the International Agency for Research on Cancer.

US EPA WEIGHT-OF-EVIDENCE
CLASSIFICATION SYSTEM FOR

CARCINOGENICITY
Group Description
A Human carcinogen
Bl or Probable human carcinogen
B2
' B1 indicates that imited human data are
available
B2 indicates sufficient evidence in animals
and inadequate or no evidence in humans
. C Possible human carcinogen
D Not classifiable as to human
carcinogenicity
E Evidence of non-carcinogenicity for
humans
(US EPA, 1989)

Table 22 summarizes the available toxicity values for the identified COPCs. COPCs lacking
published toxicity values were not able to be quantitatively eﬂzaluated in this agsessment in
accordance with MCEQ guidance (1999). The MCEQ limits the use of toxicity values to those
that have been published in IRIS, HEAST, ATSDR toxicity profiles, or other peer-reviewed
reference sources or literature approved by the MCEQ (1999). The MDEQ (2001), however,.
fequeéted that risks from dermal exposure to cPAHs be estimated using the oral cancer slope
factor for benzo(a)pyrene, applying benzo(a)pyrene relative potency factors, and accounting for

. an absorption efficiency of 50%. This methodology was used accordingly.
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6.0 Risk Characterization

The objective of the risk characterization is to determine potential risk to receptors by combining
the results of the exposure and toxicity assessments. Non-carcinogenic effects and carcinogenic
risks are summarized in Table 23. Tables 24 through 78 provide algorithms and parameters for
‘each pathway. o

The estimated intakes calculated for each exposure pathway considered and each COPC were
- compared to RfDs for non-carcinogenic effects. The following formula was used to estimate the

potential for non-carcinogenic health effects for each COPC.

HQ = ADI/RID I [Equatien 7]
where:
HQ = Hazard quotient - potential for noncancer health effects {(unitless),
ADI = Average daily intake of COPC (mg/kg-day); and
RID = Reference dose (mg/kg-day).

RfDs have been developed by the US EPA for chronic (e.g., lifetime) and/or subchronic
exposure to constituents based on the most sensitive non-carcinogenic effects. The chronic RfD
for a constituent is an estimate of a lifetime daily exposure level for the human pdpulation,'
including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious
- effects. The potential for noncancer health effects was evaluated by comparing the Site-specific
‘exposure level with the RfD derived by the US EPA for a similar exposure period. This ratio of |
exposure to toxicity is called the hazard quotient (HQ). If the Site-specific exposure level
exceeds the threshold (f’.e., the HQ exceeds a value greater than 1.0), there may be concern for

potential noncancer effects.

To assess the overall potential for noncancer effects posed by multiple constituents, a hazard
index (HI) is derived by summing the individual HQs. This approach assumes additivity of

critical effects of muitiple constituents. This is appropriate only for compounds that induce the
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same effect by the same mechanism of action. This conservative approach significantly

overestimates the actual potential for adverse health impacts.

In cancer risk assessment, the US EPA has required the use of the upper limit which produces an
estimate of potential risk that has a 95% probability of exceeding the actual risk, which may, in
fact, be zero. The following formula was utilized to estimate the upper bound excess cancer risk

for each carcinogen (note that not all COPCs are carcinogens):

TR = CLDI=SF [Equation 8]
where:
TR = 'Target risk - excess probability of an individual developing cancer
(unitless);
CLDI = Calculated lifetime average daily intake of carcinogenic COPC
(mg/kg-day), and ‘ -
SF = Cancer slope factor (mg/kg-day)™.

For exposures to multiple carcinogens, the upper limits of cancer risks are summed to derive a
total cancer risk. The US EPA recognizes that it is not technically appropriate to sum upper
confidence limits of the risk to produce a realistic total probability, but requires this approach be

used.

Carcinogenic risk refers to the probability of developing cancer as a result of exposure to known
or suspected éarcinogens. The National Contingency Plan (NCP) endorses an acceptable risk
range of 10 to 10°° for exposure to multiple carcinogens. This range represents an incremental
increase of 1 in 10,000 to 1 in 1,000,000 in the chance of developing cancer over a lifetime. The
MCEQ (1999) indicates that the target risk [evel is 1 x 10° per individﬁal cércinogen and an
acceptable cumulative risk level is 1 x 10*, As such, risk levels tbtaled across oral, dermal, and
inhalation pathways may exceed 1 x 10 and still be in compliance with 'MCEQ requirements
(1999) as long as no single carcinogen exceeds 1 x 10 and the cumulative risk for a single

receptor does not exceed 1 x 10™.
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Table 23 provides a summary of the non-carcinogenic effects and carcinogenic risks associated

with each of the pathways evaluated in this assessment.

The overall hazard index across the assessed pathways and EUs was Ol for the Site visitor
scenarto. This value is below the acceptable benchmark of 1.0. ~The highest hazard index -
associated with the Site visitor scenario was 0.07 corresponding to dermal exposure to sediment
in EU4. The overall cancer risk for exposures to Site visitors was estimated to be 9 x 107 and is
primarily attributable to oral and dermal exposure to benzo(a)pyrene and associated ¢PAHs in
EU4 soil and sediments. Oral exposure to the same constituents in EU4 and EUS5 surface soils
also contributed to the cancer risk estimate for the site visitor. Additional discussion regarding

remediation goals for this scenario has been provided in section 8.0.

The overall hazard index for the maintenance worker scenarios was 0.08 and is below the
acceptable benchmark of 1.0. Thé highest hazard index associated with the maintenance worker
scenario was 0.05 corresponding to oral exposure to sediment in EU4. The overall cancer nisk
for the maintenance worker scenario was 4 x 10 and was primarily attributable to dermal and
oral exposure to benzo(a)pyrene and other cPAH:s in surface soils in EUs 2, 4, and 5. Additional

discussion regarding remediation goals for this scenario has been provided in section 8.0.

The overall hazard index for the hypothetical future construction worker was 0.000001 and is
well below the acéeptable benchmark of 1.0. The highest hazard index associated with the
construction worker scenario was 9 x 10”7 corresponding to dermal exposure to surface water in
EU 4, The overall cancer risk for the hypothetical future construction worker scenario was 5 x
10 and is attributable to benzo(a)pyrene and associated cPAH oral exposure in EU4 sediment
and oral and dermal exposure to EU4 and EUS soils. Additional discussion regarding

remediation goals for this scenario has been provided in section 8.0.

The off-Site resident scenario revealed a hazard index of 6 x 10*. This value is considerably

below the acceptable benchmark of 1.0. The overall cancer tisk for the resident exposure

wikerrmcge\hattiest\99030984\draft\Ohattiesburg doc Environmental Standards, Inc.
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scenario was estimated to be 2 x 10 and is attributable to oral and dermal exposure to

benzo(a)pyrene and associated cPAHs in EU6.
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7.0 Uncertainty Analysis

Risk assessment uses a wide array of information sources and techniques. Even in those rare
circumstances where constituent intake for an exposed individual may be measured relatively
precisely, assumptions will still be required to evaluate the associated risk. Generally, data are
not available for critical aspects of the risk assessment, and the use of professional judgment,
inferences based on analogy, the use of default values, model estimation techniques, etc., result

in uncertainty of varying degrees.

The expressions of risk in this assessment are not probabilistic; the expressions of risk an;
conditional, based on the conditions represented by the single-point values selected for the
analysis. This section is intended to identify and qualitatively evaluate the more salient
Site;-speciﬁc uncertainties and their potential influence on the credibility of the estimated Site

risks.

7.1 Uncertainty of Data Evaluation Factors

Uncertainties in data analysis include analytical error, selection of COPCs, adequacy of sampling
design, etc. Generally, there is far less uncertainty in this phase of the risk assessment process

than other aspects contribute.

Laboratory analysis is extremely accurate relative to the potential error of “professional
judgment” in exposure assessments. The uncertainty of analytical data is likely to be less than

25 percent, most of the time.

 The adequacy of the sampling strategies to characterize Site conditions is a potenti'ally large
source of uncertainty. Because of the limited availability of resources, sample collection is
generally limited. However, sampling (especially in multiple surveys) is notrrandom, but s
designed to locate the areas with the highest levels of constituents. Thus, test data are biased
toward overestimation of average constituent levels. In addition, in most instances, the upper

95-percent confidence limit of the average concentration is utilized as an exposure-point
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concentration in the risk assessment. The use of this value likely will result in an overestimation
of risk, as the 95% UCL represents a value that will be greater than the true average 95% of the

fime.

Oftentimes, only a portion of detected constituents are carried through the risk assessment
process because constituents are eliminated through COPC screening procedures (US EPA,
1989). This could result in an underestimation of risk, although the COPC selection process is
intended to identify those constituents that account for the vast majority of potential risk.
COPCs lacking published RfD values were not quantitatively evaluated and this may result in an

underestimation of potential hazards (non-carcinogenic effects).

7.2 Uncertainty of Toxicity Values

The US EPA’s IRIS states that the uncertainty associated with RfD values for non-carcinogenic
endpoints of toxicity “span perhaps an order of magnitude” In fact, the uncertainty of
extrapolating dose-response data from animals to humans with the applicatioﬁ of multiple safety
factors (100 to 10,000 or more) is likely to be several orders of magnitude. Current policies for

deriving RfD values will often result in an overestimation of risk.

The uncertainty associated with the estimation of cancer risk contributes, by far, the major source
of potential error and uncertainty. It is beyond the scope of this analysis to explore this toxicity

assessment factor in any detail. However, a few salient points are noted below.

Some constituents classified as carcinogens have been shown to produce an increased incidence
of cancer in mice but not rats, for example. If the mouse is not an adequate model for the rat, it
may be wondered how reliable 2 model it is for human beings. The assumption of linearity and a
non-threshold phenomenon in the dose versus risk relationship may not be valid and could result

in a very large overestimation of actual cancer risk, if any even exist at low doses in humans.

w\kerrmege\hattiesb\99030984\draft\Ohattiesburg doc Environmental Standards, Inc.
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The US EPA evaluated the uncertainty of cancer risk estimates from exposures to trichloroethene
and several other related VOCs in public drinking water supplies (Cothern et al., 1984). These
US EPA scientists concluded the following:

o The largest uncertainty in the calculations is due to the choice of the model
[Multistage, Weiball, Logit, Probit, etc.] used in cxtrapolatmg risk to low doses in
humans, and is 5 to 6 orders of magmtude

¢ If & single model were chosen [assumed to be valid], the overall uncertainty in risk
~estimates would be 2 to 3 orders of magnitude;

e The exposure estimates contribute, at most, an order of magnitude to the uncertainty;
and

o Tt would appear that until a particular compound’s mechanisms of cancer are better
- known, it is likely that the uncertainty in the toxicity will not be improved.

. - 1.3 __ Uncertainties in Assessing Potential Exposure

Ideally, Site-specific exposure values should be used when assessing potential intakes of
chemicals at a Site. Oftentimes, however, Site-specific data are not available; therefore, the risk
assessor must estimate values that most accurately reflect Site conditions. In doing so, US EPA
or other regulatory default values were utilized in place of Site-specific data. 'These values may -
over- or under-estimate risks, depending on Site conditions and the percentlle range in which the

default values fall (e.g., 50", 95%).

Although a ‘considerable amount of published data is available on the most common exposure
parameters (e.g., body weight, skin surface area), even these data contain uncertainties. Studies
conducted by different scientists often provide differing levels of detail, statistics, and accuracy
based on sample size, study design, geographic area, etc. Such discrepancies can increase
uncertainty when the data are combined to derive a single-point default value. These data may

be the best available; however, the reflection of reality may still be imprecise.
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Where published exposure parameters were not available, best professional judgment had to be
used, thereby increasing uncertainty., The default or estimated exposure parameters used in this

assessment likely resulted in a moderate over-estimation of risk.

The intakes estimated for dermal absorption of PAHs adsorbed into soils adhering to skin may
overestimate risks for a host of reasons. Early studies conducted by Falk and coworkers
indicated that the carcinogenicreffect of B(a)P on subcutaneous injection in mice could be
markedly inhibited by the simultaneous administration of various non-carcinogenic PAHs (Falk
et al., 1964, as cited in ATSDR, 1988. In other subcutaneous injection and skin-painting studies
with mice, it was shown that a combination of several non-carcinogenic P-AH compounds, mixed
according to the proportion occurring in auto exhaust, did not enhance or inhibit the action of
two potent PAH carcinogens, B(a)P and dibenz{a,h)anthracene- (ATSDR, 1988). |

The carcinogenic potency of B(a)P and other carcinogenic PAHs is generally determined by
injecting solutions under the skin, painting the skin with the carcinogenic PAH dissolved in a
solvent, or dissolved in corn oil in feeding studies. This vehicle or matrix affords a high level of
bioavailability of the carcinogenic PAH compound. Recently, Krueger ez al. (1999) conducted
_in vitro percutaneous absorption studies with contaminated soils and organic solvent extracts of
contaminated soils collected at former manufactured gas plant (MGP) sites. The MGP tar-
contaminated soils contained PAHs at levels ranging from 10 to 2400 mg/kg. The dermal
penetration rates of PAH from the MGP tar-contaminated soils and soil solvent extracts were
determined experimentaily through human skin using tritrum-labelied B(a)P as a surrogate.
Results showed reductions of two to three orders of magnitude in PAH absorption through
human skin from the most contaminated soils in comparison to the soil extracts. Reduction in
PAH penetration was attributed to soil matrix properties. That is, PAH compounds adsorbed to
organic carbon in a soil matrix are far less bioavailable for dermal flux than PAH compounds
dissolved in a solvent. [No correction for such a profound soil matrix effect was applied in
quantitatively estimating cancer risks due to dermal absorption of B(a)P and other carcinogénic

PAHs in this assessment,]
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8.0 Summary of Findings 7
The results of the baseline human health risk assessment indicate potentially unacceptable risk

levels for the following exposure scenarios:

Potentially Exposed Population Media EU
Site Visitor Sediment 4
. Surface Soil 4,5
Maintenance Worker - | Sediment 4
| Surface Soil 2,45
Construction Worker Sediment 4
Subsurface Soil 4,5
Off-Site Resident Sediment 6

The risk levels associated with the above scenarios were driven by cPAHs, particularly
benzo(a)pyrene. To determine the extent of remediation necessary to reduce these risks to

acceptable levels, sediment and soil data for cPAHs in EUs 2, 4, 5, and 6 were closely examined.

The benzo(a)pyrene ekposure-point concentration used to evaluate maintenance worker
exposures to surface soil in EU2 was 5.2 mg/kg (sample location GEO-13/0-1"). This was the
maximum benzo(a)pyrene concentration found in surface soil in EU2. The next highest
concentration of benzo(a)pyrene in surface soil was found at $S-10 (2.4 mg/kg). However, as
previously noted, these samples were collected at locations within a .densely wooded area. No

remediation is planned to address surface soils at these [ocations for the following reasons:

* No maintenance activities are currently conducted in this area,
» Any remediation would require significant clearing; and
« Cancer risks associated with surface soils at these locations only slightly exceed 1 x 10 for

two individual constituents, and the total cancer risk level is still less than 1x 107,
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In EU4, the maximum concentration of benzo{a)pyrene was used as the exposure-point

concentration for site visitor, maintenance worker, and construction worker exposure to

sediment. The benzo(a)pyrene exposure-point concentration used to evaluate these in EU4 was
130 r_ng/kg (sample location SD-02, see Figure 2). The next two highest concentrations of
benzo(a)pyrene in sediment were found at SD-12 (71 mgkg) and SD-23 (5.57 mg/kg),
respectively. Implementing a remedy to remove, treat, or preclude contact with sediment at
sample locations SD-02, SD-12, and SD-23 would leave a concentration of 3.1 mg/kg (sample
location SD-18) as the maximum concentration in sediment that could be potentially contacted
by site visitors, maintenance workers, and/or construction workers in EU 4. Excluding samples -
SD-62, SD-12, and SD-23 and using 3.1 mg/kg as the exposure-point concentration drdps the
risk level for dermal and oral contact with sediment by a visitor and oral contact with sediment
by a maintenance worker or construction worker to within acceptable levels (i.e., no risk level

associated with a single carcinogen exceeds 1 x 10°; Tables 79 - 83).

In EU4, the maximum concentration of benzo{a)pyrene was also, uséd as the exposure-point
concentration for site visitor, maintenance worker, and construction worker soil exposures. Each
of these receptors could potentially be exposed to soils at different depth ranges: visitor 0-1" bgs,
maintenance worker 0-6° bgs, and construction worker 0-20° bgs. The sample locations and
corresponding concentrations of benzo(a)pyrene that contributed to elevated risk estimates in the

three exposure scenarios are presented in the table below:

Sample Location | Benzo(a)pyrene Concentration
" (mg/e)
GEQ-48/0-1° 500
GEO-21/0-1° 230
GEOQ-21/2-3" 190
GEO-19/0-1" 56
GEQ-46/0-1 16
w:\kerrmcge\hattiesb\99030984\draft\Shattiesburg. doc Environmental Standards, Inc.
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Sample Location Benzo(a)pyrene Concentration
(mg/kg)

GEO-20/5-6 11
GEQO-47/5-6’ 96
GEQ-48/2-3° 6.1
GEO-20/0-1 32
GEQ-47/0-1 3

GEO-19/2-3° 2.4

Implementing a remedy to remove, treat, or preclude contact with the surface (0-1° bgs) soil
sample locations tabulated above would result in eliminating exposures for the site visitor
scenario (7.e., the 0-1" bgs samples listed above comprise the entire data set for visitor exposures
to surface soils in EU4). In addition, implementation of a remedy addressing the samplé
locations tabulated above would leave a maximum benzo(a)pyrene soil concentration in the 0-6
horizon of 0.29 mg/kg (sample location GEO-19/5-6"). Using the concentration of 0.29 mg/kg
as the exposure-point concentration for estimating risk to maintenance workers drops the risk
levels to within acceptable levels (Tables 84 - 85). Implementation of this remedy would also
reduce the benzo(a)pyrene exposure-point concentration in soils in the 0-20° horizon for.
construction workers to 5.2 mg/kg resulting in estimated risk values well below acceptable
levels (Tables 86-88). In situ biological treatment is proposed to address impacted soils within
EU4. This will include clearing, tilling, application of inorganic nutrients, and, once soils are
remediated to the extent practicable, placement of concrete cover. The area to be remediated
will extend at least from Courtesy Ford to the edge of the railroad right-of-way, and may extend

onto the railroad right-of-way with the permission of the Southern railway.

In EUS, the surface soil sample locations contributing most to elevated risk levels for the
maintenance worker, construction worker, and site visitor scenarios were GEQ-33/0-17,
- GEO-33/2-3°, GEO-30/0-1°, GEQ-59/0-1, GEO-29/0-1°, and GEO-28/0-1" (see Figure 2). All

sample locations, with the exception of GEQ-59/0-1", are located underneath paved areas in a
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parcel of land extending from Courtesy Ford to the southeast (Figure 2). Pavement in this area
precludes direct contact with surface and subsurface soils; therefore, it is not anticipated that
current or future maintenance workefs or site visitors will have access to soils in or around these
sample locations. In addition, a deed restriction will be implemented requiring the maintenance
of the paved areas to ensure protection of human health in the future. Sample location
GEO-59/0-1", with a benzo(a)pyrene exposure point concentration is 6.1 mg/kg, however, is
adjacent to West Pine Street in an unpaved area. Implementing a remedy to remove, treat, or
preclude contact with surface soil at this location would leave a concentration of 0.37 mg/kg
(GEO-GO/,O-I ") as the maximum concentration in surface soil not covered by pavement that could
potentially be contacted by any of the three receptors in this EU. E}icluding sample
GEO-59/0-1" and using 0.37 mg/kg as the exposure-point concentration drops the estimated
exposures in EUS to within acceptable levels (i.e., no nsk level associated with a single

carcinogen exceeds 1 x 10°%; Tables 89 - 92).

The benzo(a)pyrene exposure-point concentration used to evaluate adult and child resident
exposures to sediment in- EUS was 49 mg/kg (sample location SD-03, see Figure 3). This was
the maximum benzo(a)pyrene concentration found in sediments in EU6. Sample locations
SD-04, SD-14, SD-13, SD-16, SD-15, and SD-17 (33, 12.2, 3.27, 2.8, 2.42, and 2.26 mg/kg,
respectively) also contributed to elevated cancer risk estimates for both receptors. Iﬁlplementing
a remedy to remove, treat, or preclude contact with sediment at these sample locations would
leave a concentration of 0.97 mg/kg (sample location SD-05). Using the benzo(a)pyrene
concentration of 0.97 mg/kg as the exposure-point concentration for sediment exposure to adult
and child residents reduces the risk estimate to within acceptable limits (i.e., no risk level
associated with a single carcinogen exceeds 1 x 107, Tables 93 - 96). Remediation activities are
proposed to remove impacted sediment and preclude contact with residuals in the northeast
drainage ditch. These activities include removal and off-Site treatment and/or disposal of
impacted sediments, installation of a storm water collection and conveyance pipe, backfilling -

around the culvert, and planting with native grass.
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Table 23
Summary of Hazard and Risk Calculations
- Kerr McGee, Hattieshurg, MS

. Total Tetal

Potentially Exposed Hazard Cancer Driving Table
Source/Pathway Population Index Risk  Constituent Referenced
Dermal Exposure to Sediment in EU1 Visitor . NA 4E-08 24
Gral Exposure to Sediment in EU] Vigitor NA  5E-08 25
: | Sub-Total NA  BE-08
Dermal Exposure to Surface Water in EUL Visitor NA 4E-07 26
Orzl Exposure to Surface Water in EU1 Visitor MA  9E-09 27
] Sub-Total NA  4EQ7
Dermal Exposure to Surface Soil in EL2 Visitor NA 1E-08 28
_[Oral Exposure to Surface Soil in EU2 Visitor - NA  GE-T : 29
| Sub-Total NA  6E-07
Dermal Exposure to Surface Soil in EU3 Visitor MA 4E-09 30
Oral Exposure to Surface Soii in EU3 ) Visitor NA 9E-08 31
[ Sub-Total NA_ 9E-D8
Dermal Exposure to Sediment in £UJ4 Visitor 7E-02 \E-05 ¢PAHS 32
Oral Exposure to Sediment in EU4 Visitor JE-02  2E-05 cPAHs - 33
j Sub-Total 1E01  3E-05
Dermal Exposure to Surface Water in EU4 © Visitor 2E-04  9E-07 34 .
(Cral Exposure to Surface Water in EU4 ] VisHor’ 2E-05  2E-0B 33
I Sub-Total 3E-04 9E-07
Dermal Exposure to Surface Soil in EU4 Visitor 4E-03 3E-06 * 36
Oral Exposure to Surface Soil in EU4 Visitor 3E-02 6E-DS cPAHS 37
| Sub-Total JE02  6E-03
Dermal Exposure to Surface Soil in EUS Visitor NA 3E-07 38
Oral Exposure to Surface Soil in EUS Visitor NA 6E-06 Benzo(a)pyrene 39
| Sub-Total NA  6E-D6

Visitor Total: 1E-01 9E-05
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Table 23
Summary of Hazard and Risk Calculations
Kerr McGee, Hattiesburg, M5

. Total  Total

Potentially Exposed Hazard Cancer Driving Table
Source/Pathway Papulation Index Risk  Constituent Referenced
Dermal Exposure to Sediment in ELU1 Maintenance Worker NA 1E-08 40
Oral Exposure to Sediment in EU1 Maintenance Worker MNA  2E.G7 41
| Sub-Total NA  2E.07
Dermal Exposure to Surface Water in EU1L Maintenance Worker - NA 1E-06 * 42
Oral Expposure to Surface Water in EUN Maintenance Worker NA 4E-08 . 43
| Sub-Total NA  1E-D6
Dermal Exposure to Surface Soil in EL2 " Maintenance Worker NA  SE-07 4
Oral Exposure to Surface Soil in EU2 Maintenance Worker NA TE-06 cPAHs 45
i Sub-Total NA  TE-06
Dermal Exposure to Sediment in EU4 Maintenance Worker 1E-02 4E-06 ~Benzo(a)pyrene 46
Oral Exposure 1o Sediment in EU4_ Maintenance Worker - 5E02  6E-05 cPAHs 47
: 1 Sub-Total 6E-02  TE-05
Dermal Exposure to Surface Water in EU4 Maintenance Worker 3ED4  3E-06 * 48
Oral Exposure to Surtace Water in EU4 Maintenance Worlker 3E-05 9E08 49
{ Sub-Total JE04  3E-06
Dermal Exposure to Surface Soil in EU4 . -Maintenance Worker - SE-03  2E-05 cPAkls 50
Oral Exposure to Surface Soil in EU4 Maintenance Worker 2E-02 2E-04 cPAHs 3l
| Sub-Total JE-02  2E-04
Derrnal Exposure to Surface Soil in EUS Maintenance Worker NA 6E-06 Benzo(a)pyrene 52
Oral Exposure to Surface Soil in EU3S Maintenance Worker NA IE-05 cPAHs 53
| Sub-Total NA - 1E-04

|

|

|

|

’ Maintenance Worker Total: SE-0? 4E-(M

;
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Table 23
Summary of Hazard and Risk Calculations
Kerr McGee, Hattiesburg, M5

. . Total Total
‘ Potentially Exposed Hazard Cancer Drriving Table
Saurce/Pathway Population Index  Risk Constituent  Referenced
Dermat Exposure to Sediment in EU1 Construction Worker MA  5E-10 : 54
Oral Exposure to Sediment in EU1 Canstruction Worker NA 0E-09 55
| Sub-Total NA  1ED8
Drermal Exposure to Surface Water in EUIL Construction Worker NA 1E-08 56
Oral Exposure to Surface Water in EUI Construction Warker NA 4E-10 ' 57
| Sub-Total NA  [E-08
Dermal Exposure to Soil in EU2 Construction Worker NA 4E-07 58
Cral Exposure to Soil in EU2 Construction Worker NA  2E-06 * 59 -
Inhalation of Fugitive Dust in EU2 Construction Worker NA  7E-08 60
[ Sub-Total NA  2E-06
Dermal Exposure to Sediment in EU4 Construction Workef Na 2EQ7 61
Oral Exposure 1o Sediment in EU4 Construction Worker NA  3E-06 Benzo{a)pyrene 62
| Sub-Total NA  3E-06 '
Dermal Exposure to Surface Water in EU4 Construction Worker 9E-07  3E-08 63
Oral Exposure to Surtace Water in EU4 Construction Worker SE-07 9E-10 64
I Sub-Total 1E-06  3E-08
Dermal Exposure to Soil in EU4 -Construction Waorker NA 8E-06 Benzo(a)pyrene 65
Oral Exposure to Soil in ELI4 Construction Worker NA  4E-03 _cPAHs 66
Inhalation of Fugitive Dust in EU4 Construction Worker NA LE-06 Benzo(a)pyrene 67
. f Sub-Total .~ NA _ SE-05
‘ Dermal Exposure to Soil in EUS - “Construction Worker - NA TE-07 i . 68
Oral Exposure to Soil in EU3 Construction Worker MA  3JE-06 Benzo(a)pyrene 69
Inhatation of Fugitive Dust in EUS Construction Worker NA 1E-07 70
[ Sub-Total NA  4E-06
Construction Worker Total: 1E-068 SE-85
Dermal Exposure 1o Sediment in EU6 Child Oft-Site Resident NA 2E-05 cPAHs 71
Qral Exposure to Sediment in EUS Child Off-5ite Resident NA  7E-05 cPAHs 72
| Sub-Total NA  9E-03
Dermai Exposure to Sediment in EU6 Aduit Off-Site Resident 5B-04  4E-05 cPAHs | 73
Oral Exposure 1o Sediment in EUG Adult Off-Site Resident 1E-04  3E-05 cPAHs 14
| Sub-Total 6E-04 7E-05
Dermal Exposure to Surface Water in EU6 Child Off-Site Resident NA 2E-Q6 * 75
Oral Exposure to Surface Water in EUS Child Oft-Site Resident NA SE-07 76
[ Sub-Total NA  3E-06
Dermal Exposure to Surface Water in EU Adult Off-Site Resident NA  SE-06 * 77
Oral Exposute to Surfece Water in EUG Adult Off-Site Resident NA  BE-08 73
i Sub-Total NA  SE-08

Off-Site Resident Total: 6E-04 2E-04

*Estmated carcinogenic risk level is below de minfmis level as no single constituent exceeded 110" and the cumulative site
carcinogenic risk is below 1x10°* (Section 501, MCEQ, 1999).
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. Table 86
Dermal Exposure to EU4 Soil (0-20") by a Construction Worker
Preliminary Remediation Goal Calculation
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH* *EF*ED*CF
BW*AT
Cs - Concentration in soil = me'ke chem, spec.
8A - Surface area available for exposure = cm/dey 5560 calculated
SA, - Total skin surface area = cm’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 27.8%  USEPA 1997, EFH
AH - Adherence factor=  mglem® 0.1 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
ABS; - Absorption - other 5VOCs = 0.1 USEPA 1995, Region Iil
EF - Exposure frequency =  days/year 80 reasonable assumption
ED - Exposure duration = years 1 reasonabie asswrmption
CF - Conversion factor = kg/mg 1.00E-06
) BW - Body weight = ke 70 USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average
Concentration Average Subchronic Lifetime Daily Cancer Slope
in Soil Daily Intake Ry Hazard Intake Factor Cancer
Constituent mg/kg mg/kp-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles ]

. Benzofa)anthracene 1.50E+01 7.83E-07 NA NA 1.12E-08 t 46E+00  1.63E-08
Benzo(a Jpyrene . 520E+00 2.72E-07 NA NA 3.88E-09 1.46E+01  5.66E-08
Benzo(t)fluoranthene 7.80E+00 4,07E-07 MNA NA 5.82E-09 t.46E+00  B.S0E-09
Benzo(k)fluoranthene 3.70E+00 L93E-07 NA NA 2.76E-09 1.46E-01 4.03E-10
Carbazole 9.30E+00 1.65E-06 NA NA 2.36E-08 NA NA
Chrysene 1.20E+01 6.27E-07 MNA NA 8.95E-09 146E-02 1.31E-10
Dibenz(a,h)anthracene 5.00E-01 2.61E-08 NA MNA 3. 73E-10 1.46E+01  5.45E-09
Indeno{],2,3-cd)pyrene 2.00E+00 1.04E-07 NA NA 1.49E-09 1.46E+00  2.1BE-09
Naphthalene 1.50E+02 2.61E-05 NA WA 3.73E-07 NA MNA
NA - Not Availabie . Total Cancer Risk = 8.96E-08

9EU4_CW_Sail. XLS \ dermat PRG ENVIRONMENTAL STANDARDS
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. Table 87
Oral Exposure to EU4 Soil (0-20°) by a Construction Worker
Preliminary Remediation Goal Calculation
Kerr McGee, Hattiesburg, MS

Intake {mg/kg-day) = Cd*mgR*EF*ED*CE*ME
BW*AT
Cd - Concentration in soil = mg/kg see below
IngR, - Ingestion rate for soil = mg/day 480 LSEPA 1997, EFH
IngRy, - Ingestion rate for soil = mg/day 10G USEPA 1997, EFH
EF, - Exposure frequency = days/year 10 reasonable assumption
EF, - Exposure frequency = days/year 70 reasoneble assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 '
ME - Matrix effect = 1 " Magee, etal, 1996
BW - Body weight = kg 70 USEPA 1995, Region [V
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM

\ Exposure Level A

Concentration  Average  Oral Sebchronic Average Lifetime Oral Cancer
in Soil Daily Intake RfD Hazard Daily Intake Slope Factor  Cancer
Constituent mg/kg mg/kg-day mgkg-day  Index mg/hg-day 1/(mg/kg-day)y  Risk
Semivolatiles - .
‘ ' Benzo(a)anthracene 1.50E+01 2.82E-06 T NA WA 4.03E-08 7.30E-01 2.94E-08
| Benzo{a)pyrene 5.20E+00 9.77EQ7 NA NA 1.40E-08 7.30E+00 1.Q2E-G7
‘ . Benzo(b)fluoranthene 7.80E+00 1.47E-06 NA NA 2.09E-08 7.30E-Q1 1.53E-08
Benzo(k)fluoranthene 3.70E+00 6.95E-07 NA NA 92.93E-09 7.30E4)2 7.25E-10 |
Carbazole 9.50F+00 1.78E-06 NA- NA 2.55E-08 2.00E-02 5.10E-10
Chrysene 1.20E+01 2.25E-06 NA . NA 3.22E-08 7.30E-03 2.35E-10
Dibenz(a,h)anthracene 5.00E-01 9.39E-08 NA NA 1.34E-09 © 730E+00 - 9.BOE-09.
Indenc(1,2,3cd)pyrene  2.00E+00 3.76E-07 NA ' NA 5.37E-09 T.30E-01 3.92E09
Maphthalene [.50E+02 2.82E-05 NA NA 4.03E07 MA NA
NA - Not Avaiiable s ' .. CancerRisk = 1.62E-07
| Exposure Level B
| Concentration  Average  Oral Subchronic Average Lifetime Oral Cancer
| in Sail Daily Intake RiD Hazard Daily Intake Slope Factor Cancer
Constituent ' mg/ke mg/kg-day mg/kg-day Index mg/kg-day  1/(mg/kg-day)  Risk
Semivolatiles - .
Benzo(a)anthracene 1.50E+01 4.11E-06 NA MNA 5.87E-08 - T.30E-01 4.29E-08
Benzo(a)pyrene 5.20EH0 1 42E-06 NA : NA 2.04E-08 7.30E+00 1.49E-07
Benzo(b)fluoranthene 7.80E+00 2.14E-06 NA NA 3.05E-08 7.30E-01 2.23E-98
Benzo(k)fluoranthene 3.70EHI0 1.01E-06 NA MNA 1 .45E-08 7.30E-02 1.06E-09
Carbazole 9.50E+00 2.60E-D6 NA NA 3.72E-08 2.00E-02 7.44E-10
Chrysene 1.20E+01 3.29E-06 NA NA 4.70E-08 . T30E-03 3.43E-10
Dibenz(a,h)anthracene 5.00E-01 1.37E-67 NA Na [ .96E-09 1.30E+00 1.43E-08
- {Indeno(i,2.3cd)pyrene  2.00E+-D0 5.48E-G7 NA NA 7.83E-09 7.30E-0t 5.71E-09
Naphthalene 1.50E+02 4.11E-05 NA NA 5.37E-07 NA NA -
MA - Nat Availabie Cancer Risk = 2.36E-07
. Total Cancer Risk = 3.98E-07
/
‘ . (3
9EU4_CW _Soil XLS \ingestion PRG ENVIRONMENTAL STANDARDS b
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Executive Summary

A baseline human health risk assessment (HHRA) was conducted for the Former Gulf States
Creosoting facility in Hattiesburg, Mississippi. The HHRA was performed in accordance with:
Mississippi Commission on Environmental Quality’s (MCEQ’s) Final Regulations Governing
Brownfields Voluntary Cleanup and Redevelopment in Mississippi (1999); US EPA’s Risk
Assessment Guidance for Superfund, Volume I Human Health Evaluation Manual (Part A)
(1989); US EPA Region 4 guidance entitled Technical Services Supplemental Guidance to
RAGS, Region 4 Bulletins (1995); and other relevant US EPA guidance documents.

Creosoting constituents of potential health concern include polycyclic aromatic hydrocarbons
(PAHSs), of which benzo(a)pyrene is the predominant contributor to potential risks. Much of the
former creosoting process area is currently covered with asphalt or large building structures.
Potential future exposure scenarios included a construction worker, a maintenance worker, an
infrequent Site visitor, and off-Site residents. Media of concern included soils, sediment, and
surface water.

Hazards posed by chemical constituents in soils, sediment, and surface water for health effects
other than an increased risk of cancer were well below a threshold of possible concern for each
receptor evaluated in this risk assessment. Cancer risks for all exposure scenarios were within or
below the US EPA’s acceptable target risk range of 1 x 10%to 1 x 10 (i.e., one in one million to
one in ten thousand) with the exception of maintenance worker exposure to soils in EU4 and off-
site resident exposure to sediments in EU6. The added lifetime cancer risk conservatively
estimated for a maintenance worker was 4 x 10 for the entire Site, while that for the off-site
resident was 2 x 107 for the entire Site. The potential risk for a construction worker was
estimated to be 5 x 107 for the entire Site. The estimated potential risk for an adolescent Site
visitor was 7 x 107 for the entire Site. For the Site visitor, maintenance worker, and construction
worker scenarios, oral contact with carcinogenic PAHs in sediment and soils drove the cancer
risk level. For the off-Site resident scenario, oral contact with carcinogenic PAHs in sediment
drove the cancer risk level.

Risk levels are mainly attributable to residual concentrations of carcinogenic polycyclic aromatic
hydrocarbons (¢PAH) in EUs 4, 5, and 6. Remedial actions currently planned for these areas,
including deed restrictions, will result in incomplete exposure pathways thereby resulting in
acceptable levels of risks to potential receptors. Proposed remediation activities to address
impacted media in EUs 4, 5, and 6 include the following:

¢ Conduct in-situ biological treatment of impacted soils in the unpaved area between the
former Process Area and the Southern railroad tracks (EU4);

e Attempt to recover free product from targeted areas within the former Process Area to
address continuing sources (EUS);

Environmental Standards, Inc.
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¢ Remove impacted sediments from the northeast drainage ditch and install a culvert to
provide for surface drainage (EU6);

e Establish deed restrictions limiting the use of property to non-residential (i.e., “restricted”)
purposes {EU4 and EUS5); and

e Include in the deed restrictions provisions for maintaining pavement to preclude contact
with impacted media left in place (EUS).

Constituent concentrations in surface soils at two isolated locations within EU2 also resulted in
maintenance worker risk levels slightly greater than 1 x 10, Because these locations are within
a densely wooded area where no maintenance activities currently occur and remediation would
require significant clearing, no remediation activities are planned to address surface soils at these
locations. Deed restrictions limiting the use of properties within EU2 to non-residential purposes
will be established.

Environmental Standards, Inc.
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1.0 Introduction

Environmental Standards, Inc. (Environmental Standards) was retained by Kerr-McGee
Chemical Corporation {Kerr-McGee) to perform a human health risk assessment (HHRA) to
evaluate hazards and risks potentially posed by residual levels of chemicals present at the Former
Gulf States Creosoting facility (Site). The Site, located near the intersection of US Highways 49
and 11 in Hattiesburg, Mississippi, was formerly a wood treating facility that operated between
the early 1900s and 1960. In the early 1960s, the Site was redeveloped for commercial and light
industrial uses (Michael Pisani & Assoc., 1997). The land on which the Site is located is a
portion of the Sixteenth Section land owned by the Hattiesburg Public School District and leased
to the current tenants under a 99-year lease, granted on July 7, 1947. At the time Qf this report,
the Site, with the exception of the grassy and wooded areas in the south and southwest,
respectively, was primarily used for automobile dealerships. There are no residential or

institutional (i.e., schools) uses of the Site (Michael Pisani & Assoc., 1997).

Operations at the Site consisted of a small-scale wood preserving process using creosote. The
creosoting process was primarily confined to a 2.5-acre area in the northeast comer of the Site;
this is known as the former Process Area and is currently occupied by Courtesy Ford. During the
redevelopment of the Site in the early 1960s, construction debris {e.g., broken concrete, asphalt,
etc.) appears to have been relocated to the southwestern corner of the Site along Gordon’s Creek.

This area is known as the Fill Area and currently remains undeveloped.

This assessment has been conducted as a result of an agreement between Kerr-McGee, the
Mississippi Department of Environmental Quality {MDEQ), and the Mississippi Commission on
Environmental Quality (MCEQ) pursuant to the Uncontrolled Site Voluntary Evaluation
Program. The MDEQ Office of Pollution Control, Uncontrolled Sites Section has been
providing oversight and review of investigations and reports relating to the former Gulf States

Creosoting facility.

Environmental Standards, Inc.
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This report will address the potential for on-Site exposures to human receptors and off-Site

expostres to humans along the northeast drainage ditch.

The primary guidance used to develop this risk assessment was the MCEQ Final Regulations

Governing Brownfields Voluntary Cleanup and Redevelopment in Mississippi (1999). US EPA

Region 4’s Technical Services Supplemental Guidance to RAGS: Region 4 Bulletins (1995) were

also referred to for guidance. Additional US EPA guidance documents cited herein include:

Guidance for Remediation of Uncontrolled Hazardous Substance Sites in Mississippi
(MDEQ, 1990);

Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation Manual/
Part A (RAGS/Part A) (US EPA, 1989);

Human Health Evaluation Manual, Supplemental Guidance: "Standard Defoult
Exposure Factors” (US EPA, 1991),

Exposure Factors Handbook (US EPA, 1997);
Guidelines for Exposure Assessment (US EPA 1992);

Dermal Exposure Assessment: Principles and Applications (US EPA, 1992);

These documents are not listed in a hierarchical manner; other US EPA guidance documents and

peer-reviewed technical papers may have also been referenced in this risk assessment report.

Environmental Standards, Inc.
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2.0  Hazard Identification and Conceptual Site Model

As a result of the historical wood preservation process, residual levels of creosote-related
chemicals are present in soils in the former Process Area. Sediment and surface water in a
drainage ditch along the southeast border of the former Process Area also contain chemical
residuals. These Site-related chemicals, mostly polycyclic aromatic hydrocarbons (PAHs) are
also present in the Fill Area. Residual levels of PAHs have been found in soil in the Fill Area

and in Gordon’s Creek surface water and sediment.

PAH residuals have also been detected in shallow groundwater underlying the Site. Currently,
there are no private water wells located on-Site that access this shallow groundwater for potable
purposes. The results of a door-to-door survey conducted by Michael Pisani and Associates on
October 3, 2000 indicated no private uses of shallow groundwater downgradient of the Site. For
these reasons, the groundwater exposure pathway, both on- and off-Site, was considered

incomplete and not evaluated in this assessment.

A conceptual site model (CSM) was developed for the Site to aid in determining the potential
receptors and exposure units to be evaluated under current and future potential land use
(Figure 1). These receptors were identified as infrequent Site visitors, maintenance workers,

construction workers, and off-Site residents.

Under current land use assumptions, Site visitors may potentially contact residual chemicals in
Gordon’s Creek surface water and sediment, and/or surface soils in the Fill Area and surrounding
woods, the grassy field southeast of the Fill Area, and/or the drainage ditch along side of the
former Process Area. Visitors may also potentially contact surface soil, surface water, and
sediment along the former Process Area drainage ditch. The remaining affected areas of the Site
are covered with either buildings or pavement precluding casual direct contact with surface soils.
As a conservative measure, however, visitor exposure to soils from these paved areas was also

assessed.

Environmental Standards, Inc.
2-1



Under both current and future land use assumptions, a maintenance worker may contact surface
soils in the Fill Area and surrounding woods, the grassy field southeast of the Fill Area, and/or
the former Process Area and surrounding affected areas, including the drainage ditch located to
the southeast of the former Process Area. Although most of the former Process Area and vicinity
are paved, maintenance activities may involve some shallow digging; therefore, direct contact
with shallow soils in this area was assessed.. As a conservative measure, exposure to surface
water and sediment in Gordon’s Creek was assessed. The remainder of the Site was relatively

unaffected by historical creosoting activities.

Although there are currently no major construction activities at the Site, these types of activities
may occur at some time in the future. As with the maintenance worker scenario, construction
activities could potentially occur in the Fill Area and vicinity, the grassy field southeast of the
Fill Area, and the former Process Area and vicinity. Construction workers may be exposed to
both surface and subsurface soils (down to the water table). Construction worker exposure fo
surface water and sediment in Gordon’s Creek was assessed as a conservative measure. The

remainder of the Site was relatively unaffected by historical creosoting activities.

Areas of the Site affected by historical creosoting activities will be deed restricted prohibiting
future residential development. Off-Site areas along the northeast Drainage Ditch, currently a
residential neighborhood, were assessed for residential exposures to soil, sediment, and surface

water.

Envirenmental Standards, Inc.
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3.0 Data Evaluation

To characterize potential exposures to Site-related chemicals, the former Gulf States Creosoting
facility was divided into six exposure units (EUs). Each exposure unit outlines potentially
affected areas of the Site and adjacent on-Site locales that may be frequented by individuals
accessing the Site for recreational or occupational purposes. The use of EUs 1s encouraged by
the US EPA Region 4 (1995), which defines an EU as “an areal extent of a receptor’s
movements during a single day... .” Each of these exposure units is depicted on Figure 2 and is

discussed below.

A sixth EU was created for off-Site residential exposures to surface water and sediment along the

northeast Drainage Ditch. This EU is delineated on Figure 3.

3.1 _ Exposure Unit Delineation
The following EUs were delineated based upon the presence of residual chemicals and the
potential for receptors to contact those chemicals. Areas of the Site most affected were inctuded
in at least one of the five EUs while areas with relatively low or non-detectable concentrations of
residuals were not included in an EU. By limiting Site-wide exposures to the EUs most affected

by historical activities at the Site, worst-case scenarios were created.

3.1.1 Exposure Unit 1

EU1 outlines the on-Siie areas in, adjacent to, and downstream of the Fill Area along Gordon’s
Creek (Figure 2). EU1 includes exposures to surface water and sediment by an infrequent Site
visitor, future maintenance worker, and future construction worker. Although US EPA Region
IV guidance indicates that “In most cases it is unnecessary to evaluate human exposures to
sediments covered by surface water,” (US EPA, 1995) dermal and oral surface water exposures
were conservatively assessed herein at the request of the MDEQ (2000). Sediment samples
included in EU 1 were SD07 and SD08. Surface water samples included in were SW-07 and
SW-08.

Environmental Standards, Inc.
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Soil samples from this area were considered part of EU2 and exposures were assessed

accordingly.

3.1.2 Exposure Unit 2
EU2 delineates the upland areas of the Fill Area and adjacent woody and grassy areas (¥Figure 2).
Surface soils from zero to one foot and zero to six feet below ground surface [bgs] in this area
were evaluated for potential visitor and future hypothetical maintenance worker scenarios,
respectively. Surface and subsurface soils were also evaluated for a hypothetical future
construction worker scenario. Available data for subsurface soils for a construction scenario

were evaluated from the surface to the water table (approximately 10 feet bgs) as recommmended

by the MDEQ (2000). Soil samples included in EU2 are presented in the table below:

Soils (0-17 bgs) GEO-13/0-1" | 58-1 S8-2 58-3 584
§S-5 S58-6 S8-7 58-8 §5-9
5S-10 S8-11 88-12 5S5-13

Soils (0-6” bgs) GE0-03/2-3" | GEO-03/5-6 | GEO-10/2-3 GEO-10/5-6 GEO-13/0-1°
GEO-13/2-3" | GEO-13/5-6° | GEO-44/5-6’ | SS-1 58-2 .
58-3 §8-4 SS-3 88-6 88-7
55-8 58-9 S5-10 Ss-11 58-12
58-13

Soils (0-10° bgs) | GEO-03/2-3" | GEO-03/5-6 | GEO-10/2-3 GEO-10/5-¢’ | GEO-13/0-1°
GEO-13/2-3° | GEO-13/5-6" | GEO-43/7-8° | GEO-44/5-6" | GEO-45/7-8’
SB-03/8-9.3 SB-05/4-%9 SB-07/5-7 88-1 58-2
85-3 58-4 58-5 8S-6 55-7
S8-3 58-9 58-10 $8-11 S8-12
§8-13

3.1.3  Exposure Unit 3

In the southwest corner of the Site there exists a grassy field east of West Pine Street between

Henson Auto Sales and Eagan Cars and Trucks. This grassy area has been defined as EU3 for

Environmental Standards, Inc.
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purposes of this risk assessment (Figure 2). Similar to EU2, surface soil from zero to one foot
and zero to six feet bgs were evaluated in EU2 for visitor and hypothetical future maintenance
worker scenarios, respectively. Surface and subsurface soils in this EU were evaluated for a
hypothetical future construction worker scenario. Available data for subsurface soils for a
construction scenario were evaluated from the surface to the water table(approximately 20 feet
bgs) as recommended by the MDEQ (2000). Soil samples included in EU3 are presented in the
table below:

Soils (0-17 bgs) 58-15 SS-16 S5-17

Soils (0-6" and GEO-16/2-3° GEQO-16/5-6 GEO-17/2-3° GEO-17/5-6’ S8-15
0-20° bgs)

58-16 88-17

3.1.4 Exposure Unit 4

EU 4 encompasses the grassy drainage ditch area along the fenceline behind Courtesy Ford in
the northeast corner of the Site and continues parallel to the railroad tracks, and west through EU
3 and EU 2 (Figure 2). EU 4, along the southeast side of the former Process Area, has been
widened to include soil data from that area. Receptors associated with EU 4 included Site visitor
exposures via casual contact with surface soil, sediment, and surface water. Maintenance worker
and construction worker scenarios were also evaluated for exposures to surface water and
sediment in EU 4 as well as soils in EU 4 near the former Process Area. Soils down to six feet
bgs were evaluated for maintenance workers while soils down to the water table
(approximately20 feet bgs) were evaluated for construction workers in this EU as requested by
the MDEQ (2000). Sediment, surface water, and soil samples included in EU4 are presented in
the following table:
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Sediment SD-02 SD-12 SD-18 SD-19 SD-20
SD-21 SD-22 SD-23

Surface Water Sw-02

Soils (0-1" bgs) | GEO-19/0-1’ GEO-20/0-1° GEO-21/0-1" | GEQ-46/0-1" | GEO-47/0-1"
GEO-48/0-1"

Soils (0-6” bgs) | GEO-19/0-1° GEO-19/2-3° GEO-19/5-6 | GEO-20/0-1" | GEQ-20/2-3’
GEQ-20/5-6 GEO-21/0-1" GEO-21/2-3 | GEO-21/5-6" | GEO-46/0-1"
GEO-46/2-3’ GEO-46/5-6 GEO-47/0-1° | GEQ-47/2-3° | GEO-47/5-6
GEO-48/0-1" GEO-48/2-3° GEO-48/5-6

Soils (0-20” bgs) | GEO-19/0-1° GEO-19/2-3° GEO-19/5-6 | GEO-20/0-1" | GEO-20/2-3°
GEO-20/5-6 GEO-20/9-10° | GEO-21/0-1" | GEO-21/2-3" | GEO-21/5-6
GEO-21/9-10° | GEO-46/0-1" GEO-46/2-3° | GEO-46/5-6" | GEO-47/0-1"
GEQ-47/2-3’ GEO-47/5-6 GEO-47/7-8' | GEO-48/0-1° | GEO-48/2-3°
GEO-48/5-¢°

3.1.5 Exposure Unit 5

EUS outlines the former Process Area and the historical drip track and treated wood storage
areas of the former Gulf States Creosoting facility (Figure 2). Surface soils from zero to six feet
bgs were evaluated in EUS for a hypothetical maintenance worker scenario. Available data for
soils down to the water table (approximately 20 feet bgs) were evaluated in EUS for a
hypothetical future construction worker scenario. Soil samples included in EUS are presented in

the table below:
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Soils {0-1" bgs) GEO-28/0-1° | GEO-29/0-1" | GEO-30/0-1" GEO-31/0-1" | GEC-32/0-1°
GEO-33/0-1" | GEO-59/0-1" | GEO-60/0-1"

Soils (0-6’ bgs) GEO-28/0-1’ | GEO-28/2-3" | GEO-28/5-¢ GEO-29/0-1" | GEO-29/2-3°
GEO-29/5-6" | GEO-30/0-1" | GEO-30/2-3° GEO-30/5-6’ | GEO-31/0-1’
GEO-31/2-3° | GEO-31/5-6" | GEO-32/0-1’ GEO-32/2-3" | GEO-32/5-6’
GE0-33/0-1 | GEO-33/2-3° | GEO-33/5-6 GEO-59/0-1° | GEO-59/2-3°
GEO-59/5-6" | GEO-60/0-1" | GEO-60/2-3° GEO-60/5-6

Soils (0-20° bgs) | GEO-28/0-1° | GEO-28/2-3" | GEO-28/5-6 GEO-29/0-1" | GEO-29/2-3°
GEO-29/5-6" | GEO-30/0-1° | GEO-30/2-3’ GEO-30/5-6" | GEO-31/0-1"
GEO-31/2-3° | GEO-31/5-6" | GEO-32/0-1’ GEO-32/2-3" | GEO-32/5-6
GEO-33/0-1" | GEO-33/2-3° | GEO-33/5-6 GEQ-59/0-1" | GEO-59/2-3°
GEO-59/5-6" | GEO-60/0-1" | GEO-60/2-3" GEO-60/5-6’ | GEO-60/7-8°
SB-01/8-10 SB-02/9-11 SB-05/10.5-12.5 | SB-06/6-10 8B-07/14-16

3.1.6  Exposure Unit 6

EU6 outlines a stretch (approximately 2700 feet in length) of the northeast drainage ditch that
leads from the Site into the neighboring residential area. EU6 exposures include oral and dermal
exposures by off-Site residents to sediment and surface water along the northeast drainage ditch.
Soil exposures were not assessed in this area for lack of soil data. Also, it was anticipated that
sediment exposures in this area represent a more conservative estimate of exposure in that
chemical concentrations in the exposed sediment along the drainage ditch are likely to be greater
than concentrations in the surrounding soils. Sediment and surface water samples included in

EU6 are presented in the table below:

Sediment SD-03 SD-04 SD-05 | SD-13
Sb-14 SD-15 SD-16 | SD-17
Surface Water | SW-03 | SW-04

Environmenial Standards, Inc.
3-5



3.2 Statistical Evaluation

Environmental samples undergo laboratory analyses that are designed to quantitate the
concentrations of constituents in the various environmental media. As a result of the analytical
procedures, a constituent may be detected and its concentration measured, detected but not able
to be quantitated, or not detected at all in a sample. The data set for the Site contains a number
of nondetections for some chemicals of potential concern (COPCs) in various samples.
Assuming that the COPC is present in these samples at the achieved detection limit is biased
because the chemical may be absent altogether. Assuming a concentration of zero is also flawed
because the chemical could be present at a level below laboratory capabilities to detect and
quantify the concentration. Consequently, in the event that an analyte identified at least once in a
given medium was not detected in a given sample, it was conservatively assumed for the risk
assessment purposes to be present at a concentration equivalent to one-half of the sample
quantitation limit (SQL). In addition, samples labeled with an “R” (rejected) qualifier were not
included in the data analysis because those data were deemed unreliable and, therefore, unusable.
Constituents that were not detected in any sample from a particular medium were eliminated from
further consideration in accordance with US EPA guidelines (1989).

Site analytical data used in this assessment were collected during the Phase I (1997) and Phase II
(1998) remedial investigations as well as the additional investigation conducted in 2000 at the
request of the MDEQ. These data were fully validated by qualified technical professionals using
standard data validation protocols, as required by the MCEQ (1999).

Previous investigations at the Site have been conducted since 1990. These investigations included

the following:

® 1990 soil gas and soil sampling by Roy F. Weston

¢ 1991 MDEQ Site inspections and Phase Il report

® 1994 Phase II Site investigation by Environmental Protection Systems (EPS)
® 1994 Site investigation by Bonner Analytical Testing Company (BATCO)

® 1994 preliminary subsurface investigation by BATCO
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& 1995 three-dimension resistivity surveys by American Remediation Technology
¢ 1996 investigation by McLaren/Hart

* 1996 investigation by Kerr McGee Chemical Corporation

Data acquired from these historical (pre-1997) investigatory activities were not used in this
assessment as they were not validated by qualified chemists and sampling locations for some of the
data could not be accurately established. These historical data were not considered valid and were,
therefore, not appropriate to use in this assessment of risks. Only validated data that were
considered to be representative of Site conditions with a reasonable level of confidence were used

for this assessment.

The validated laboratory data from 1997, 1998, and 2000 investigations were compiled into data
sets representing areas of potential exposure (EUs) for each potential receptor. Each data set was
analyzed statistically using SiteStat®, a commercially available software package, to calculate the
minimum, maximum, arithmetic mean, logarithmic mean, standard error of the mean, and the 95%
upper confidence limit of the mean concentration {95% UCL) for each constituent based on
distributional analysis of the data (i.e., utilizing goodness-of-fit statistical tests to determine whether
the data are distributed normally or lognormally). The data qualifier associated with the minimum
and maximum detected concentrations as well as the location of the maximum detected
concentration for each EU were also determined. Results of the quantitative and statistical analyses

for each of the EUs discussed above are presented in Tables 1 through 18.

Standard sampling protocol requires the collection of duplicate field samples used to ensure the
quality of a laboratory analysis (i.e., to ensure that analytical results can be replicated). As such,
duplicate sample results were provided as part of the database for the Hattiesburg Site. In
accordance with US EPA guidance (1989), duplicate sample results were averaged (for any sample
containing duplicates) and the average concentration was used as a single concentration for that

sample in the calculation of summary statistics as discussed below.
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Soils down to one foot deep were assumed to be representative of surface soils at the Site for
infrequent visitor exposures. A depth of 0 to 6 feet was used to define surface soils for
maintenance worker exposures. These assumptions were recommended by the MDEQ (2000).
The groundwater table was considered the extent of subsurface soils as recommended by MDEQ
(2000). This value (depth-to-groundwater) varies significantly across the Site and, as such, the

extent of subsurface soil was EU-specific as follows:

EU2 - soils down to 10 feet
EU3 — soils down to 20 feet
EU4 — soils down to 20 feet
EUS5 — soils down to 20 feet

This risk assessment focuses mainly on environmental data collected from the former Process
and Fill Areas and any other portions of the Site that were affected by former creosoting
operations. Virtually unaffected areas (e.g., the developed area north of West Pine Street) as
delineated using historical data were not considered to contribute significantly to risk levels and,

therefore, were excluded from this risk assessment.

3.3 Determination of Exposure-Point Concentrations

Exposure-point concentrations were determined to be the 95% UCL or the maximum
concentration of a COPC in an EU, whichever was lower. This methodology is in accordance
with US EPA guidance (1989). If the distribution of the concentration data was determined to be
lognormal, then the lognormal 95% UCL was compared to the maximum concentration to
determine the exposure-point concentration. In the event that the distribution of a chemical in
any given medium could not be confidently labeled as normal or lognormal, it is termed either
“unknown” or “normal/lognormal.” In these cases, the lognormal 95% UCL was compared to
maximum concentration when determining the exposure-point concentration. It should be noted,
however, that in cases where the distribution is “unknown,” the normal and lognormal 95%

UCLs could not be reliably predicted. Assuming a lognormal distribution of the data increases
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the uncertainty associated with this step of the risk assessment process; however, hazard and risk

estimates are likely to be less uncertain than if the maximum concentrations were used.

Exposure-point concentrations are provided on the statistical summary tables, Tables 1 through

18.

34 COPC Selection

Soils (both surface and subsurface) were screened according to MCEQ (1999) guidance. The
first tier of the screening process compared maximum concentrations of a constituent in an EU
with the Restricted Tier 1 target remediation goal (TRG) for maintenance worker and
construction worker scenarios. Restricted TRGs were used because the Site is not currently used
for residential purposes and the current commercial/industrial land-use is anticipated to remain
into the future as a result of the implementation of deed restrictions on the impacted areas of the
Site. If a maximum concentration of a constituent was less than the Restricted Tier 1 TRG, then

that constituent was eliminated from further quantitative assessment.

Surface soil data (zero to one foot bgs) for the visitor scenario were screened using Unrestricted
Tier 1 TRGs at the request of MDEQ (2000). If a maximum concentration of a constituent was
less than the Unrestricted Tier 1 TRG, then that constituent was eliminated from further
quantitative assessment. Conversely, if the maximum concentration of a constituent exceeded

the Tier 1 TRG, that constituent was retained for quantitative analysis.

If the maximum concentration of a constituent in an EU exceeded the Tier 1 TRG, then the 95%
UCL of the constituent was compared to the Tier | TRG (Restricted or Unrestricted, depending
on the exposure scenarios as described above) as part of the Tier II screening process. In the
event that the concentrations of a chemical were distributed lognormally, the lognormal 95%
UCL of that constituent was compared to the Tier 1 TRG. If the distribution of data of a
chemical could not be positively identified as either normal or lognormal, the lognormal 95%
UCL was used in the screening process. In these cases, either the maximum concentration or the

lognormal 95% UCL can be conservatively used. The US EPA, however, justifies the use of an
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average concentration as the exposure-point concentration by explaining that toxicity criteria for
both carcinogenic and non-carcinogenic effects are based on lifetime average exposures and that
the “average concentration is most representative of the concentration that would be contacted at
a site over time” (Supplemental Guidance to RAGS: Calculating the Concentration Term, 1992).
Other US EPA guidance states that “...in most situations, assuming long-term contact with the
maximum concentration is not reasonable” (Risk Assessment Guidance for Superfund, Part A,
1989). US EPA Region 4 also states that, generally, it is reasonable to assume that soil data are
distributed lognormally (1995). In keeping with these guidances, the lognormal 95% UCL was
considered in the screening process where the data distribution for a compound could not be

defined as specifically normal or lognormal.

If the 95% UCL (or lognormal 95% UCL where appropriate) of a constituent was less than the
Tier 1 TRG, then that constituent was eliminated from further quantitative analysis. If the 95%
UCL (or lognormal 95% UCL where appropriate) of a constituent in soil exceeded the Tier 1
TRG, then that constituent was retained for quantitative analysis in the Site-specific risk

assessment (Tier II).

MCEQ guidance (1999) does not specify screening levels for constituents in sediment or surface
water; therefore, Region 4 was referred to for guidance (1995). Sediment is only found on the
Site in drainage ditches that contain little to no water most of the time. US EPA Region 4
guidance states that sediments in an intermittent stream (or ditch) should be considered as
surface soil for the portion of the year the stream is without water. Based on these factors and
comments provided by the MDEQ (2000), the maximum detected constituent concentrations in
sediment was compared to MCEQ unrestricted Tier 1 TRGs. The screening process then

followed the same procedure as mentioned above for other soils.

For surface water, the maximum detected concentration of a constituent in an EU was compared
to the US EPA Human Health Water Quality Standard (WQS) for consumption of water and

organisms in accordance with US EPA Region 4 guidance (1995). If the maximum
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concentration of a constituent in surface water was less than the WQS, then that constituent was
eliminated from guantitative analysis. If the maximum concentration of a constituent in surface

water exceeded the WQS, then that constituent was retained for quantitative analysis.

At the request of MDEQ (2000), if any single carcinogenic polycyclic aromatic hydrocarbon
(cPAH) was retained as a COPC in a medium, then all cPAHs were also retained as COPCs in
that medium. This guidance refers to the following chemicals: benzo(a)anthracene,
benzo(b)fluoroanthene, benzo(k)fluoranthene, benzo(a)pyrene, chrysene,
dibenzo(a,h)anthracene, and indeno(l1,2,3-cd)pyrene.  To establish an exposure point
concentration for undetected cPAHs retained as COPCs in an EU, one-half the maximum

detection limit was used.

The results of the screening process are presented on the statistical summary tables, Tables 1
through 18. The screening process eliminated detected constituents from the subsurface soil
dataset down to 20 feet bgs and surface soil dataset down to 6 feet bgs in EU3 For this reason,
construction worker and maintenance worker exposures to soils in EU3 were not evaluated

quantitatively in this assessment.
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4.0 Exposure Assessment

Currently, a majority of the Site is used for commercial and light industrial purposes and is
paved for roads and parking lots. Unpaved areas are limited to Gordon’s Creek (EU 1), the
wooded portion in and around the Fill Area (EU2) and the grassy field outlined by EU 3, and the
drainage ditches and surrounding area delineated by EU 4 (Figure 2). Since the developed and
undeveloped areas of the Site vary considerably with respect to both residual chemical
concentrations and land use, the Site was divided into five EUs for the exposure assessment. A
sixth EU was created to assess off-Site residential exposures. Chemical data from each EU were
combined with EU-specific exposure parameter values and receptor scenarios to determine the
chemical intake for each receptor potentially accessing an EU for occupational, recreational, or

residential purposes.

4.1 Receptor Identification
The following exposures pathways (indicated with an “X) have been selected for this risk

assessment as reasonable and realistic scenarios under current and future land-use assumptions:

EU/Media: EU1 EU2 | EU3 EU4 EUS EU&
Receptor/Route: Sed. | Surf Water Soil Soil | Scil ; Sed. | Surf Water | Soil | Sed Surf Water
Visitor
Dermalf X X X X X X X X
Orall X x X X X X X X
Inhalation
Maint. Worker
Dermal] X X X X X X X X
Orall] X X X X X X X X
Inhalation
Const. Worker|
Dermal] X X X X X X X X
Orall X X X X X X X X
Inhatation| X X X X
T Off-Site Re;identl .

o Dermall | x X
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EUMedia: EUl EU2 | EU3 EU4 EUS EUs
Receptor/Route: Sed. ! Surf Water Soil Soil | Soil | Sed. : Surf Water| Soil |Sed. Surf Water
Oral X

wwiﬁhalauén . SRR S

Surface water present on-Site is either ephemeral or very shallow and is conducive only to
wading-type activities. Ingestion of Site surface water was considered an insignificant exposure
pathway since on-Site drainage ditches “contain little or no water most of the time” (MDEQ,
2000). In addition, US EPA IV guidance indicates that “In most cases, it is unnecessary to
evaluate human exposures to sediments covered by surface water” (1995). At the request of
MDEQ (2000), however, dermal and oral exposures to surface water were assessed for visitors,
maintenance workers, and construction workers in EUs 1 and 4. Surface water exposures were

also assessed for residents in off-Site EU 6.

Each of the potential receptors is discussed below.

4.1.1 Infrequent Site Visitor

Since the Site is not currently fenced or guarded, the general public has access to most areas of
the Site at any given time. It is possible, though unlikely, that an individual may use some areas
of the Site, such as EU1, EU2, or EU3, for recreational purposes. For this reason, sediment and
surface water exposures to visitors in EU1, and surface soil exposures in EU2 and EU3 were
assessed for the visitor scenario. The vast majority of the remainder of the Site (EUS) is covered
with either buildings or pavement, precluding direct contact with surface soils; however, a small
exposed area encompassing a drainage ditch exists along side of the former Process Area (EU4).
Although this area is not attractive for recreational purposes, it is possible that an individual
traversing the Site may contact surface soils, sediment, or surface water in this EU; therefore,
these potential exposures were assessed. Sediment exposures in EU1 and EU4 were addressed in
accordance with US EPA Region 4 guidance that recommends evaluating sediment exposures in

intermittent streams. At the request of MDEQ (2000), soil exposures were assessed for visitors
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in EUS regardless of the existence of buildings and pavements precluding almost all potential

direct contact with soils in this area.

4.1.2 Maintenance Worker

Currently, maintenance activities are most likely limited to the developed portions of the Site.
Of these, the former Process Area and adjacent former drip track and treated wood storage areas
(EU5) were most affected by historical wood preserving processes. Although these areas are
mostly paved or built upon, it is possible that maintenance activities may require some shallow
digging in unpaved areas; therefore, exposures to surface soils in EU5 were assessed. As a
conservative measure, surface soil data from sample locations located in paved areas were
evaluated in conjunction with surface soil data from exposed areas in EUS. If the currently
undeveloped portions of the Site (EU2 and EU3) become developed in the future, similar
maintenance activities may be required and, therefore, exposures to surface soils in EU2 and
EU3 were also assessed. The drainage ditch encompassed by EU4 requires periodic
maintenance; therefore, exposures to soil, sediment, and surface water in this area were assessed.
At the request of MDEQ (2000), maintenance worker exposures to surface water and sediment in

EU 1 were also assessed.

4.1.3 Construction Worker

Although there are currently no major construction activities at the Site, such activities may
hypothetically occur in the future. Thus, exposures to surface water and sediment in EUs 1 and
4, and exposures to soil in EUs 2 through 5 were assessed herein. Construction workers may be
exposed to both surface and subsurface soils during activities such as excavating. Subsurface
soils, for purposes of this assessment, were defined as those soils at the water table and
shallower. Since the depth to the water varies significantly across the Site, so does the definition
of “subsurface™ soils. Accordingly, subsurface soils were evaluated down to 10 feet for EU2 and
20 feet for EUs 3, 4, and 5.
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4.1.4 Future On-Site Residents

The affected arcas of the Property (the Site) are currently zoned for industrial or light-
commercial use, and, at the time of this report, there were no plans to develop the Site for
residential housing. In fact, deed restrictions preventing residential development are in the
process of being implemented for the impacted areas on Site. Because of these deed restrictions,
it is reasonable and realistic to assume that the Site will remain commercial/industrial in the

future; therefore, on-Site residential exposures were not addressed in this risk assessment.

4.1.5 Off-Site Residential Exposures
The northeast drainage ditch extends from the former Process Area to the northeast into a nearby
residential community. Surface water and sediment data from areas along the northeast drainage
ditch (EU6, Figure 3) were evaluated for off-Site residential ekposures. For purposes of
exposure assessment, a child resident between the ages of 1 and 6 years and an adolescent/adult
resident between the ages of 7 and 30 years were evaluated. Hazards and risks for these two
receptors were then combined (summed) to reflect the exposures incurred by a single individual

living off-Site in the vicinity of the northeast drainage ditch for 30 years.

4.2 General Intake Equation

Chemical exposure/intake is expressed as the amount of the agent at the exchange boundaries of
an organism (7.e., skin, lungs, gut) that is available for systemic absorption. An applied dose is
defined as the amount of a chemical at the absorption barriers such as skin, lung, digestive tract,
available for absorption and is (usually expressed in milligrams, or mg) absorbed per unit of
body weight of the receptor {(usually expressed in units of kilogram, or kg). Absorbed dose can
be defined as the amount of chemical that penetrates the exchange boundaries. If the exposure
occurs over time, the total exposure can be divided by the time period of interest to obtain an
average exposure rate (e.g., mg/kg-day). The general equation, as defined by US EPA, for

estimating a time-weighted average intake is:

CxI[RxEFxED

Intake (mg/kg - day) =
BWx AT |Equation 1)
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where:

C = chemical concentration at the exposure point (e.g., mg/m3 air);
IR = intake rate (e.g., m*/hr);
EF = exposure frequency (days/year);

ED exposure duration (years);

BW body weight of exposed individual (kg); and

AT = averaging time (period over which exposure is averaged, usually
measured in days).

Additional parameters (e.g., skin surface area) were incorporated into the above general equation

to evaluate the different potential exposure routes (dermal, oral, inhalation).

Table 19 presents the general and pathway-specific exposure parameters utilized for the intake

equations in this assessment.

4.2.1 General Exposure Parameters
Although some of the parameters used to calculate potential exposure are pathway- or route-
specific, exposure frequency (EF), exposure duration (ED), averaging time (AT; determined
separately for carcinogenic and non-carcinogenic exposures), and body weight (BW) are present
in each intake model. These general parameters remain consistent throughout the intake

calculations for each specific receptor.

42.1.1  Exposure Frequency
The exposure frequency (EF) describes the number of times per year an event is likely to occur.
It is most often expressed in umits of days/year or events/year, depending on the scenario.
Variables such as weather, vacations, sick days, and institutional controls often aid in

determining reasonable and realistic exposure frequencies.

The EF for an adolescent visitor was extracted from US EPA Risk Assessment Guidance for
Superfund, Volume I, Human Health Evaluation Manual (Part A) Interim Final (1989). This EF
value of 12 days/year per EU is a reasonable estimate that assumes an adolescent would most

likely be engaged in outdoor activity on the unpaved areas of the Site for one day a week during
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the three warmest months of the year. This value was used for soil, sediment, and surface water

cxposures.

Typical construction projects, especially at industrial complexes, generally involve several
phases of activity prior to completion. The EF parameter used for oral exposure in construction
workers, therefore, was subdivided into two exposure events. The first event hypothetically lasts
for 10 days (used in relevant exposure model calculations under “Exposure Level A”) and would
involve earth-moving activities such as foundation. The second exposure event to the same
individual hypothetically lasts for 70 days (for a total of 80 days at the Site for an individual; this
value was used in relevant exposure model calculations under “Exposure Level B”) and included
remaining construction activities such as building framing, plumbing installation, electrical
installation, and roofing. Generally, to complete each of these phases, a different team of
specialized contractors is employed to perform the tasks for which they are most qualified. As a
result, an individual may only remain at the construction site for a few days or weeks until
his/her task has been completed and the next phase has begun. This is especially true for those
activities involving direct contact with soil such as excavating and foundation pouring.
Individuals performing these tasks are not usually qualified or employed to continue with the
actual building processes. For dermal and inhalation exposures, however, an 80-day EF was
used and accounted for an individual to be involved in construction activities for four entire

months of the year (assuming five-day work weeks).

For surface water and sediment exposures to construction workers, an EF value of 8 days/year
was used. This value represents 1/10™ of the time a worker may be on-Site for construction-type
activities and is conservative in that it is unlikely that construction workers would be exposed at

all to Site surface water or sediment.

The EF value used for the maintenance worker scenario was 150 days/year for surface soil
exposures in EUs 2, 3, and 5. This is also a conservative assumption in that the currently

developed areas of the Site are covered with buildings or pavement. Maintenance activities in
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these areas would require little contact with the obscured surface soils. The undeveloped areas
of the Site currently require little or no maintenance as they are only occasionally mowed or
allowed to grow naturally. Should these areas become developed, they will most likely take on
the appearance of the remainder of the Site, including industrial/commercial buildings and paved
roads or parking lots. Once again, extensive direct contact with surface soils would be minimal

for a maintenance worker.

For maintenance worker sediment and surface water exposures in EUs 1 and 4 and surface soil
exposures in EU 4, an EF value of 30 days/year was used. Historically, the northeast drainage
ditch has been maintained on an as-needed basis (less than annually). Maintenance worker
exposures to sediment and surface water in these areas were assessed at the request of the MDEQ
(2000). An EF value of 30 days/year is amply conservative in that both Gordon’s Creek (EU 1)

and the northeast drainage ditch (EU 4) are currently maintained less than annually.

For residential soil exposures, an exposure frequency of 350 days/year was used in accordance
with Region IV guidance. This value assumes that 15 days/year are spent away from home (US
EPA, 1991).

Sediments along the bank of the northeast drainage ditch are not comparable to surface soils
comprising a yard with respect to exposure. Typically, yard soils include relatively large areas
where children frequently play and where surface soils are tracked into the home to become part
of the household dust that can be ingested, particularly by crawling infants, on a daily basis.
These are the assumptions that underlie the standard residential soil exposure algorithm and
parameter values. However, it is not realistic to assume that infants, children, or adults will
directly contact a relatively small area of sediments on the banks of a drainage ditch on a daily
basis. A more realistic exposure scenario for this unique area under an assumption of residential
land use is for a resident child to play on occasion in the drainage ditch that traverses the
residential property. An exposure frequency of 40 days/year, two hours per exploring event, is

conservatively plausible.
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42.1.2 Exposure Duration

The ED parameter represents the number of years during which an event is likely to occur.
Factors affecting this parameter include vanables such as age of receptor, population mobility,
and occupational mobility. Exposure durations of less than seven years typically correspond to
subchronic exposures while those greater than seven years are typically considered chronic
exposures (US EPA, 1989). Toxicity indices are selected based on subchronic or chronic

exposure durations.

The future construction worker scenario used an ED of one year because it is highly unlikely that
a future construction worker would remain on one site for more than a year. Often, two months
is considered the maximum amount of time a construction worker may reasonably remain at the

same site.

The future maintenance worker ED, on the other hand, is based on occupational mobility studies.
The ED of 25 years was obtained from US EPA (1991) which recommends a 95th percentile value
of 25 years based on a study by the Bureau of Labor Statistics as of 1987. US EPA Region 4 also

recommends a default value of 25 years for worker scenarios (1995).
The adolescent visitor scenario used an ED of 10 years. An adolescent was defined in this
assessment as an individual aged seven to 16 years in accordance with US EPA Region 4 (1995);

therefore, an exposure duration of 10 years was most appropriate.

An ED of 30 years (US EPA Region 4, 1995) was used for off-Site residents. This value assumes

an individual spends 6 years as a child and 24 years as an adolescent/adult in the same location.

42.1.3 Averaging Time

The averaging time (AT) parameter is the time period over which exposure is averaged. For

human health cancer risk calculations, the AT, value prorates a total cumulative dose over a
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lifetime. As a conservative approach, the AT, value for each receptor is the product of a 365-day

year and a 70-year life span, equaling 25,550 days.

The AT, used for non-carcinogenic effects is the product of a 365-day year and the exposure
duration (i.e., AT, = 365 days x ED). Because the ED parameter changes for each receptor, the AT,

changes as well. The AT, values used for each receptor are summarized below:

Future Construction Worker - 365 days
Maintenance Worker - 9125 days
Adolescent Visitor - 3650 days
Off-Site Child Resident — 2,190 days
Off-Site Adult Resident — 8,760 days

421.4 Body Weight

The body weight used for the adult exposures (future construction worker and maintenance
worker) analyzed in this assessment was the current US EPA default value of 70 kg (US EPA,
1989; US EPA Region 4, 1995). This value was also used for the adolescent/adult off-Site resident
scenario. The adolescent body weight used for the visitor scenarios was 45 kg. This value was
extracted from US EPA Region 4 guidance (1995). For the child resident scenario, a body weight
of 15 kg was used as recommended by US EPA (1991).

4.2.2 Route-Specific Exposure Parameters
The general intake equation discussed above (Equation 1) was modified by including route-specific
exposure parameters in order to calculate route-specific intake values. For dermal exposures, skin
surface area, adherence factor, exposure time (surface water exposures only), and absorption factor
parameters were included in the intake equation. For ingestion exposures, an ingestion rate and a
matrix effect were included in the intake calculation. For inhalation exposures, an inhalation rate
and a retention factor for fugitive dusts were included in the intake equation. Also, for inhalation
exposures, an additional paradigm was necessary to convert soil concentrations to concentrations in

air available for intake.
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4221 Dermal Exposure Parameters

Skin Surface Area
The total skin surface area used for adult receptors in this assessment was 20,000 cm®. This isa US
EPA default value extracted from the Exposure Factors Handbook (1997). For adolescent

exposures, a value of 12,768.3 cm? was used for total skin surface area. This was a mean value
calculated based on the distributions of total skin surface areas for males and females between the
ages of 7 and 16 as presented in Exposure Factors Handbook (1997). For the off-Site child resident
scenario, a skin surface area of 7,213 cm® was used. This value was based on skin surface area data
for male and female children provided in Exposure Factors Handbook (1997).

For purposes of exposure, it was assumed that only portions of the body would be exposed to the
affected media on the Site. For the construction worker scenario, it was assumed that the hands,
forearms, lower legs, and face would be exposed to Site soils. These body parts comprise 27.8% of
the total skin surface area, or 5560 cm’.

For maintenance worker exposures to Site soils, it was assumed that the hands, forearms, and face
would be exposed. These body parts comprise 15 percent of the total skin surface area, or
3000 cm®.

For surface water and sediment exposures, exposed body parts for construction and maintenance

workers included hands, forearms, and face or 3000 cm’ {15% of the total skin surface area).

The visitor and off-Site resident scenarios assumed that the hands, forearms, and lower legs would
be exposed for contact with Site soils. These body parts comprise 23.9% of the total skin surface
area, or 3052 cm’ for adolescent visitors, 1724 cm? for child residents, and 4780 cm’ for adult
residents. For exposures to surface water and sediment, hands, forearms, lower legs, and feet were
assumed exposed for adolescent visitor and off-Site resident scenarios. These body parts comprise
30.9 % of the total skin surface area or 3945 cm? for adolescent visitors, 2229 cm?® for child

residents, and 6180 cm? for adult residents.
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Soil Adherence Factor

Until recently, the US EPA-recommended default for soil adherence on skin ranged from 0.2 to 1.0
mg/cm2 for the entire exposed surface area, without consideration of the type of activity (US EPA,
1992). However, the data from which that range was derived were primarily the result of indirect
measurements, artificial activities, and sampling of hands only. A more recent study has presented
the results of direct measurement of soil loading on skin surfaces before and after normal
occupational and recreational activities that might result in sotl contact (Kissel ef al., 1996). A five-
order of magnitude range (roughly 107 to 10'* mg/cm?) was reported for observed activity-related
hand loadings. That report indicated that hand loadings within the range of 0.2 to 1.0 mg/cm” were
produced by activities in which there was vigorous soil contact (e.g., rugby, farming); but for
activities in which there was less soil contact (e.g., soccer, professional grounds maintenance),
loadings substantially less than 0.2 mg/c:m2 were found on hands and other body parts. Kissel ef al.
(1996) concluded that, because non-hand loadings attributable to higher contact activities exceeded
hand loadings resulting from lower contact activities, hand data from limited activities cannot be
used as a conservative predictor of loadings that might occur on other body surfaces without regard
to activity. Furthermore, because exposures are activity-dependent, dermal exposure to soil should
be quantified using data describing human behavior (e.g., type of activity, frequency, duration,

including interval before bathing, clothing worn, etc.).
The most recent version of the Exposure Factors Handbook {1997) states:

In consideration, of these general observations and the recent data from Kissel ef
al. (1996, 1997), this document recommends a new approach for estimating soil
adherence to skin. First use Table 6-12 [Summary of Field Studies, Kissel et al.,
1996a] to select the activity which best approximates the exposure scenario of
concern. Next, use Table 6-13 [Mean Soil Adherence by Activity and Body
Region, Kissel et al., 1996a] to select soil loadings on exposed skin surfaces
which correspond to the activity of interest. This table contains soil loading
estimates for various body parts. The estimates were derived from soil adherence
measurements of body parts of individuals engaged in specific activities described
in Table 6-12. These results provide the best estimate of central loadings, but are
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based on limited data. Therefore, they have a high degree of uncertainty such that
considerable judgment must be used when selecting them for an assessment.

In another study that assessed the percentage of skin coverage in several soil contact trials in a
greenhouse and an irrigation pipe laying trial, Kissel e al (1996) concluded that adjusted
loadings may be two to three orders of magnitude larger than average loadings if average

loadings are small.

The activity-specific soil adherence factor for exposures to a maintenance worker was calculated

based on data presented by Kissel et al. (1996) for grounds keepers, as presented below:

Soil Adherence Factor by Body Part (mglcmz)

Representative
Receptor Activity Hands Arms Lower Legs Face

Maintenance Grounds 0.030-0.15  0.0021 -0.023 0.0008% - 0.0012  0.0021 - 0.01
Worker Keepers

Data for the grounds keepers were used for the maintenance worker estimates because the

activities of a grounds keeper best mimic those of a maintenance worker.

Soil adherence factors were calculated by normalizing each body part-specific soil adherence
value (using the mid-points of the ranges tabulated above) with regard to the percentage of total
body surface area represented by the respective body part (extracted from the US EPA Dermal
Exposure Assessment: Principles and Applications [US EPA, 1992]). The maintenance worker
adherence factor for soil was calculated based upon exposure to the hands, forearms and face.
Surface area percentages for the hands, forearms, and face are 5.2, 5.9, and 3.9 percent,
respectively (US EPA, 1997). Those body parts comprise 15 percent of the total body surface
area. The normalized values for all body parts of interest were added, and the sum was divided
by the total percentage of body surface area occupied by the parts. For example, the soil and
sediment adherence factors for maintenance worker soil exposures (0.038 mg/cm?) were

calculated as follows:
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(0.09x0.052)+(0.0126 % 0.059)+(0.006 x 0.039)
0.15

AF (mg/em?) = =0.038

The construction worker adherence factor was also calculated in this fashion. This exposure
scenario assumed that the hands, forearms, lower legs, and face would be exposed to Site soils.
Soil loadings for the upper torso (chest and back) were not measured by Kissel ef afl. (1996) for
construction workers because this body area is generally covered. However, to account for
exposure to the upper torso during the very hot months of the year, the total area of the forearms,
legs, hands, and face were assumed to be completely exposed. The hands, forearms, legs, and
face comprise 5.2%, 5.9%, 12.8%, and 3.9% of the total skin surface area, respectively (with the
face comprising one-third the surface area of the head), for a total of 27.8% exposed surface
area. The construction worker soil adherence factor was based on data from Kissel et al. (1996)

for construction workers as follows:

Soil Adherence Factor by Body Part (mglcmz)

Representative
Receptor Activity Hands Arms Lower Legs Face
Construction Worker Construction Worker 0.24 0.098 0.066 0.029

The soil adherence factor for the construction wotlker scenario was calculated as follows:

)= (0.24x0.052)+(0.098x 0.059)+(0.066 x 0.128) + (0.029x 0.039) _ 0.1

AF (mg/fcm’
(mg/ 0278

For sediment exposures, the soil adherence factor was calculated for the construction worker
scenario using adherence data from Kissel e al. (1996) for construction workers (as tabulated

above) for the hands, forearms, and face. The hands, forearms, and face comprise 5.2, 5.9, and
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3.9 percent of the total skin surface area, respectively (totaling 15 percent). Thus, the adherence

factor for construction workers exposed to sediment (0.13 mg /cm?) was calculated as follows:

)= (0.24x 0.052)+(0.098 x 0.059) + (0.029 x 0.039)
0.15

AF (mg/em’ =0.13

The adherence factor for visitor and off-Site resident exposures to soil assumed that the
forearms, hands, and lower legs would be exposed to soil or sediment. The data used in these
calculation were based on data by Kissel er al (1996) for soccer players (exposed to a playing
field of roughly one-half grass and one-half bare earth in a light mist) as presented below:

Soil Adherence Factor by Body Part (mg/em”)

Representative
Receptor Activity Arms Hands Lower Legs

Visitor and Off- Soccer Players 0.0029 — 0.011 0.019-0.11 | 0.0081 -0.031
Site Resident

The forearms, hands, and lower legs comprise 5.9%, 5.2%, and 12.8% of the total skin surface
area, respectively, for a total of 23.9% (US EPA Exposure Factors Handbook, 1997). The
adherence factor was then calculated for visitor and off-Site resident dermal exposures to soil as

follows:

AF (mgfem?) = (0.00695x0.059) + (0.06;2:90.052)+ (0.0196x0.128) 0.026

A value of 0.026 mg/cm® was used as the soil adherence factor for visitors to the Site and off-

Site residents.

Soil adherence factors for sediment exposures to Site visitors and off-Site residents were

calculated using adherence data for the hands, forearms, lower legs, and feet. Adherence data for
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reed gatherers were used for these exposures to best mimic activities that may incur sediment
exposures. The reed gatherers studied by Kissel er al. (1996} periodically visited tidal flats to
collect raw materials for basket weaving. The data from Kissel et al (1996) presented in
Exposure Factors Handbook (US EPA, 1997) were as follows:

Soil Adherence Factor by Body Part (mg/cmz)

Representative Hands Arms Lower Legs  Feet
Receptor Activity
Visitors and Off-Site Reed Gatherers 0.66 0.036 0.128 0.63

Residents

The hands, forearms, lower legs, and feet comprises 5.2, 5.9, 12.8 and 7.0 percent of the total
skin surface area, respectively (totaling 30.9 percent). Thus, the adherence factor for visitors and

off-Site residents exposed to sediment (0.33 mg /em?) was calculated as follows:

=0.33

)= (0.66 % 0.052)+ (0.036 x 0.059) + (0.16 x 0.128) + (0.63x 0.07)

AF (mg/cm’
(mg/ 0.309

Exposure Time

To estimate intakes as a result of dermal exposure to surface water, an exposure time (ET)
parameter was included in the intake formula for Site visitors and off-Site residents. The
parameter value of 1.0 hour/day was estimated using best professional judgement. This value
represents the amount of time a Site visitor or off-Site resident may spend exposed to surface

water in any one EU.

Dermal Permeability Constant

The permeability constant, Kp, accounts for the movement of a constituent dissolved in water
through the skin, across the stratum cormneum, and into the blood stream. Kp values for the
constituents examined in this assessment for surface water exposures were obtained from US

EPA Dermal Exposure Assessment: Principles and Applications (1992). For values not available in
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US EPA Dermal Exposure Assessment (1992), the Kp value were calculated using the equations
provided by the US EPA in the same document.

Dermal Absorption Factor
The final parameter included in the dermal intake paradigm was a dermal absorption factor. In

general, the skin provides an effective barrier to environmental toxins. For example, certain
hair-coloring formulations which are vigorously rubbed onto the scalp on a daily basis contain
lead acetate at concentrations up to 200,000 ppm, yet lead toxicity does not appear to result.
Moore et al. (1980) determined that the rate of lead absorption from 203" labeled lead acetate in
cosmetic preparations containing six mmol Pb acetate/L in male volunteers over 12 hours was
0.06% during normal use of such preparations. For most inorganic salts, percutaneous (skin)
absorption is considered insignificant relative to incidental ingestion (for example, US EPA,
1986). On the other hand, some drugs (e.g., nicotine) are effectively administered and absorbed

into the blood stream from dermal “patches.”

Most dermal bioavailability data for impacted soil have been obtained in laboratory animals or in
vitro test systems. This introduces a significant source of uncertainty for predicting the human
response. Safety factors have sometimes been applied to dermal absorption data obtained in
animals to conservatively estimate the upper-bound of likely human percutanecus uptake of a
certain constituent from skin exposure. This is usually unnecessary because human skin has
generally been shown, for a diverse group of constituents, to be about 10-fold less permeable
than the skin of typical animal species, such as rabbits and rats (Bartek and LaBudde, 1975; Shu
et al., 1988).

US EPA Region III evaluated available data concerning the dermal absorption of specific
constituents and classes of constituents and provided several recommendations (US EPA
Region 3, 1995). For semivolatile compounds, such as bis(2-ethylhexyl)phthalate, the US EPA
recommends a range of 1% to 10% (US EPA, 1995). Kao et al. (1985) reported 2.7 percent for
absorption of topically applied pure benzo(a)pyrene by human skin in vitro. The US EPA
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Region 3 recommends using 10% as a conservative assumption based on the Ryan et al. study
(1987). In addition, US EPA Region 4 guidance (1995) states that a soil dermal absorption
factor “of 1.0% for organics and 0.1% for inorganics should be used as defaults in determining
the uptake associated with dermal exposure” (see the Dermal Contact subsection of Exposure
Assessment section of the 1995 guidance). For the purpose of this risk assessment, an ABS of
3% for cPAHSs and of 10% for other SVOCs were conservatively assumed for dermal absorption,
in keeping with US EPA Region 3’s and MDEQ’s recommendations.

4222 Ingestion Exposure Parameters

Ingestion Rate

US EPA’s Exposure Factors Handbook (1997) discusses three adult soil ingestion studies with
results ranging from 10 mg/day to 480 mg/day. Hawley’s (1985) value of 480 mg/day (as
recommended by the MDEQ) was “derived from assumptions about soil/dust levels on hands
and mouthing behavior” (US EPA, 1997). Since no supporting measurements were made for
Hawley’s study, the US EPA states that Hawley’s estimate “must be considered conjectural”
(1997). As such, the US EPA goes on to suggest adult soil ingestion rates of 50 mg/day for
industrial settings and 100 mg/day for residential and agricultural settings, although “50 mg/day
still represents a reasonable central estimate of adult soil ingestion and is the recommended
value...” (1997). Accordingly, a value of 100 mg/day for the maintenance worker and adult off-
Site resident is amply conservative and was used in this assessment. In conjunction with the use
of a two-tiered EF to reflect the different stages of potential future construction activities (see
Section 4.2.1.1), the soil ingestion s for the construction worker scenario was also divided into
two exposure levels for a single individual. A highly conservative ingestion rate of 480 mg/day
(used in relevant exposure model calculations under “Exposure Level A”) was used for
construction workers for the first 10 days of exposure to address direct contact with soil during
earth-moving activities such as foundation excavating. A soil ingestion rate of 100 mg/day (used
in relevant exposure model calculations under “Exposure Level B”) was used for the remainder
of the construction worker exposure (70 days). Risks were then summed for both exposure

levels to estimate the total potential risk posed to an individual construction worker
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The ingestion rate used for the adolescent visitor scenario was 100 mg/day. The US EPA Region
IV {1995) recommends a value of 200 mg/day as a mean ingestion rate for children under six
years of age. This value was conservatively used in this assessment to estimate soil and

sediment ingestion exposures for an off-Site resident child aged one to six years.

Gastrointestinal Matrix Effects of Soil

Incidental ingestion incorporates the matrix effect (ME; sometimes called the absorption
adjustment factor [AAF]) into the general intake equation. When constituents are administered
in solid vehicles such as food and soil, only a fraction of the ingested dose is extracted from the
vehicle and subsequently absorbed through the gastrointestinal tract (US EPA Estimated
Exposure to Dioxin-like Compounds, 1992). Gastrointestinal absorption of constituents sorbed
onto such a medium is inhibited by physical-constituent bonding to the mairix (Hawley, 1985).
This phenomenon is referred to as the gastrointestinal matrix effect of soil. Several studies
referenced in the US EPA’s Estimated Exposure to Dioxin-like Compounds (1992) have been
performed to estimate the oral absorption factors of constituents from soil. At the request of
MDEQ (2001), however, a gastrointestinal matrix effect of 1.0 was used in accordance with US
EPA Region IV guidance (1995), although this approach is highly conservative and does not
account for scientific studies that indicate the absorption of chemical constituents through the

gastrointestinal tract is less than 100%.

4223 Inhalation Exposure Parameters and Paradipms

Inhalation Rate
The inhalation rate used for the construction worker scenario was 20 m*/day. This is a common
US EPA default value and was recommended by US EPA Region 4 (1995).

Retention Factor

According to the International Commission on Radiological Protection (ICRP), 75 percent of
respirable dust particles (PM,q, or particles less than 10 microns in aerodynamic diameter) are

retained when inhaled, the vast majority of which is potentially subsequently swallowed (ICRP,
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1968). This 75% was included in the inhalation intake equation as the retention factor parameter

(RF). This parameter applies only to non-VOC constituents entrained onto dust particles.

Concentration in Air

To estimate airborne dust levels during hypothetical construction activities, an emission rate of
suspendible particles of less than 15 microns in aerodynamic diameter (PM;s) was calculated
(grams/second); particles less than 10 microns were considered to be respirable. Considering
particles of 15 microns or less in diameter in the emission rate calculation is a conservative
assumption, inasmuch as only particles with an aerodynamic diameter of less than five to seven

microns are inhaled into the lung.

The two types of construction activities at the Site that have the potential to emit fugitive dusts
are vehicular movement over bare (unpaved or unvegetated) surfaces and the excavation of soil.
Estimation of fugitive dust emissions caused by each activity were examined separately, as
follows, and were derived from existing estimates of general construction exposure. The sum of
the emissions from these two activities was multiplied by the concentration of constituent in the

s0il (Cs) in order to derive the total emission rate (Ei) for non-VOCs as follows:

Ei=C, x(PERv + PERe) [Equation 2]
where:
Ei = Emission rate (mg/sec);
Cs = Concentration in soil (mg/kg);
PERv = Particulate emission rate for vehicular movement (Ib/vehicle mile);
and
PERe = Particulate emission rate for excavation (Ib/vehicle mile).

The following empirical expression (US EPA, 1988} was used to estimate the fugitive dust

generated by vehicles during construction activities:
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PERv (lbs/vehicle mile) =k x 5.9 x (s/12)(5/30) x (mvw/3)"" x {ww/4)"? x {(365 - p)/365)

[Equation 3]
where:
PERv = Vehicle particle emission rate (1b/vehicle mile traveled);
S = Percent silt content (unitless);
k = Particle size multiplier (unitless);
S = Mean vehicle speed (mph);
mvw = Mean vehicle weight (ton);
ww = Mean number of wheels per vehicle (unitless); and
p = Mean number of days with > 0.01 inches of precipitation per year
(unitless).

It was assumed that the vehicle travels during 40% of the 80-day exposure duration and 0.5 miles
per day. The result is a value of 16 miles per construction event. Percent silt content was
estimated to have a mean value of 50%, based on geotechnical data provided in the Remedial
Investigation Report (Pisani & Assoc., 1997). US EPA default values were utilized and
referenced for all other parameters. The particle size multiplier was assumed to be 0.50,
corresponding to particles less than 15 microns (US EPA, 1996). Vehicle characteristics consist
of the following: mean vehicle speed was assumed to be 15 mph, with mean vehicle weight
assumed to be approximately 12.5 tons, for 8-wheeled vehicles (US EPA, 1988). The estimated
mean number of days with precipitation equal to or greater than 0.01 inches per year is 110 (US
EPA, 1988). Total resultant dust emissions for constituents during vehicular movement activities
were estimated to be approximately 16.5 Ibs/vehicle mile traveled, or 0.0001 kg/sec.

Calculations are summarized in Table 20.

Future excavation may be performed by bulldozers, a backhoe, or other heavy construction
equipment. The following estimate of particulate emissions, less than 15 pum in diameter
resulting from bulldozing activity, was based on the approach described in the US EPA
Compilation of Air Pollution Emission Factors (1996), as developed from studies of emissions _

from uncontrolled open dust sources resulting from bulldozing at western surface coal mines.
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1.0xs"?

PERe (Ib/hour) = BV [Equation 4]
where:
PERe = Excavation particle emission rate (Ib/hr);
s = Percent silt content (unitless); and
M = Soil moisture content (unitless).

Percent soil moisture content was assumed to be 15.1%, an average of Site-specific soil moisture

data and percent silt content 50%, as described above.

The resultant fugitive dust emission rate during excavation activities was 7.9 lbs/hr or 0.001

kg/sec. Table 20 summarizes these calculations.

Once the emission rate (Ei in Equation 2) was calculated, it was converted to a concentration in
ambient air. Gaussian models are conventionally used to determine downwind ambient air
concentrations, Ca, from the emission rate, Ei, estimated. However, in this scenario, such
models have limited applicability when the receptor(s) is at or very near the source of emission.
In this case, a bulldozer operator, for example, is situated directly within the area of ground
emissions of vapors and dusts. Average ambient air concentrations in this circumstance are best

estimated by use of a near-field box model (US EPA, 1988)}.

The near-field box model assumes uniform wind speed and uniform mixing throughout the box.

The release and mixing of VOCs or respirable dusts in ambient air is estimated as follows:

Ei
Ca(mgm’)= ——— Equation 5
(mg/m”) W, xH, xV [Eq 1
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where:

Ca = Concentration of constituent in ambient air (mg/mg);

Ei = Emission rate of constituent (mg/sec);

Wy, = Width of box in crosswind dimension within the area of residual
constituent in soil (m);

Hp, = Downwind height of box (m); and

\' = Average wind speed through the box (m/sec).

The value of Hy in this calculation is determined by the downwind distance and the atmospheric
turbulence at ground level, which determines the trajectory of a release from the upwind edge of
the source of vapor or dust emissions. For neutral atmospheric conditions, the height at the
downwind boundary (H,) may be expressed by the following function (Pasquill 1975, Horst
1979):

z = 6.25 r [Hp/r % In (Hy/r) - 1.58 Hy/r + 1.58] [Equation 6]
where:
Hy = Downwind height of box (m);
. = Downwind distance to boundary (m}; and
r = A terrain-dependent roughness height (m)

Hy (defined in Equation 5) is adjusted until the z parameter is equal to W, (defined in
Equation 5). The resulting H, value is the height of the box. On any given workday, it is
estimated that grading or excavation activities occur over the entire “workable” Site area
(exposure unit) from which dusts are generated. This area is estimated to be 2,500 m®, with
length of the box estimated to be 50 meters (downwind distance) and the width of the box (W)
estimated to be 50 meters. The greater the roughness height, the greater the wind turbulence and
constituent dilution (i.e, the height of the box increases). For the purposes of this risk
assessment, it is conservatively assumed that the roughness height is 0.20 meters, which
corresponds to a terrain with grass, some small bushes, and occasional trees (US EPA Rapid

Assessment of Exposure to Particulate Emission from Surface Contamination Sites, 1985). This
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assumption is appropriate for the actual Site conditions. An annual average wind speed (4.69
m/sec) is obtained from the STAR data set, accessed through the Personal Computer Graphical
Exposure Modeling System (PCGEMS), for STAR station 03940, Jackson/Thompson, MS for
the period 1974-1978 (Table 21).
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5.0 Toxicity Assessment

The toxicity assessment involves the evaluation of available toxicity information to be utilized in the
risk assessment process. Toxicity values derived from a dose-response relationship can be used to
estimate the potential for the occurrence of adverse effects in individuals exposed to various

constituent levels.

Exposure to a constituent does not necessarily result in adverse effects. The relationship
between dose and response defines the quantitative indices of toxicity required to evaluate the
potential health risks associated with a given level of exposure. If the nature of the dose-
response relationship is such that no effects can be demonstrated below a certain level of
exposure, a threshold can be defined and an acceptable exposure level derived. Humans are
routinely exposed to naturally-occurring constituents and man-made constituents through the
typical diet, air, and water, with no apparent adverse effects. However, the potential for adverse
effects may occur if the exposure level exceeds the threshold in a variably sensitive population.
This threshold applies primarily to constituents which produce non-carcinogenic (systemic)
effects, although there is a growing body of scientific evidence which suggests that exposure

thresholds may exist for certain carcinogenic constituents as well.

Adverse effects can be caused by acute exposure, which is a single or short-term exposure to a
toxic substance, or by chronic exposure on a continuous or repeated basis over an extended
period of time. “Acceptable” acute or chronic levels of exposure are considered to be without
any anticipated adverse effects. Such exposure levels are commonly expressed as reference
doses (RfDs), health advisories, etc. An acceptable exposure level is calculated to provide an

“adequate margin of safety.”

Chronic RfDs, which have been derived by the US EPA for a large number of constituents, were
utilized to evaluate exposures lasting seven to 70 years (US EPA, 1989). Activities involving
exposures of shorter duration to COPCs at the Site are anticipated to result in hazard and risk

estimates that are lower than those associated with the long-term exposures. Identification of
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subchronic toxicity values corresponding to shorter-term exposure scenarios (i.e., less than seven
years) are included in the risk assessment to ensure that both short-term and long-term risks can

be addressed.

Currently, the US EPA has not developed toxicity values to be utilized in dermal exposure

scenarios; however, the US EPA does provide the following guidance for dermal exposure:

No RfDs or slope factors are available for the dermal route of exposure. In some
cases, however, non-carcinogenic or carcinogenic risks associated with dermal
exposure can be evaluated using an oral RfD or oral slope factor, respectively.
(US EPA, 1989).

Provisional dermal toxicity values were developed and utilized in the dermal exposure pathways
considered in the human health risk assessment to provide a more accurate Site-specific risk
assessment. These dermal RfD values were developed by multiplying the published oral RfD for
a given constituent by the fraction of that constituent that can be absorbed through the
gastrointestinal tract (stomach/intestine lining). The absorption fraction utilized was 50% for

semivolatiles as extracted from US EPA Region 4 guidance (1995).

A number of sources of toxicity information exists, and these sources vary with regard to the
availability and strength of supporting evidence. The following protocol has been established for
the determination of toxicity indices; it defines a hierarchy of sources to be consulted and the
methodology for the determination of toxicity values. This protocol has been developed in
accordance with current US EPA methodology. Toxicity values for the COPCs at the Site were
obtained with reference to the following hierarchy of sources developed in accordance with

MCEQ guidance (1999);

1) Toxicity values were obtained from the Integrated Risk Information System (IRIS,
1999) database. This database contains the RfDs and Cancer Slope Factors
(CSFs), which have been verified by the US EPA’s RfD and Carcinogen Risk
Assessment Verification Endeavor (CRAVE) workgroups, and is, thus, the
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agency’s preferred source for toxicity values. IRIS supersedes all other
information sources.

2) For toxicity values which are unavailable on IRIS, the most current source of
information is the Health Effects Assessment Summary Tables (HEAST, US
EPA, 1997), published by the US EPA. HEAST contains interim, as well as
verified RfDs and CSFs. Supporting toxicity information for verified values is
provided in an extensive reference section of HEAST,

3) In cases where IRIS or HEAST could not provide toxicity values, US EPA
Region III’s Risk-Based Concentration (RBC) Tables were visited. These tables
often provide toxicity values generated by reliable sources other than IRIS or
HEAST. For example, in response to specific requests from risk assessors, the
US EPA National Center for Environmental Assessment (NCEA) develops
provisional RfDs or CSFs for chemicals not listed in IRIS or HEAST. Region
III’s RBC tables will list such provisional values. Also, RfDs or CSFs that have
since been withdrawn from IRIS or HEAST may still be listed on the Region III
RBC tables, although they are flagged with a “W.” These toxicity values were no
longer agreed upon by US EPA scientists; however, the Region III RBC tables
continue to publish such values because risk assessors still need to quantify
exposures to these chemicals. Lastly, the Region ITII RBC tables will list toxicity
indices found in “other” US EPA documents. These values are flagged with an
“0” on the tables.

The US EPA has derived carcinogenic slope factors for both oral and inhalation pathways, and
these are utilized to quantitatively estimate risks. In the first step of the US EPA’s evaluation,
the available data are analyzed to determine the likelihood that the agent is a human carcinogen.
The evidence is characterized separately for human studies and animal studies as sufficient,
limited, inadequate, no data, or evidence of no effect. The characterizations of these two types of
data are combined, and based on the extent to which the agent has been shown to be a carcinogen
in experimental animals or humans, or both, the agent is given a provisional weight-of-evidence
classification. The US EPA scientists then adjust the provisional classification upward or
downward, based on other supporting evidence of carcinogenicity (see Section 7.1.3, US EPA,
1989). For a further description of the role of supporting evidence, see the US EPA guidelines
(US EPA, 1986).
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The US EPA classification system for weight of evidence is shown in the table below. This

system is adapted from the approach taken by the International Agency for Research on Cancer.

US EPA WEIGHT-OF-EVIDENCE
CLASSIFICATION SYSTEM FOR

CARCINOGENICITY

Group Description

A Human carcinogen

Blor Probable human carcinogen

B2
B1 indicates that limited human data are
available
B2 indicates sufficient evidence in animals
and inadequate or no evidence in humans

C Possible human carcinogen

D Not classifiable as to human
carcinogenicity

E Evidence of non-carcinogenicity for
humans

(US EPA, 1989)

Table 22 summarizes the available toxicity values for the identified COPCs. COPCs lacking
published toxicity values were not able to be quantitatively evaluated in this assessment in
accordance with MCEQ guidance (1999). The MCEQ limits the use of toxicity values to those
that have been published in IRIS, HEAST, ATSDR toxicity profiles, or other peer-reviewed
reference sources or literature approved by the MCEQ (1999). The MDEQ (2001), however,
requested that risks from dermal exposure to cPAHs be estimated using the oral cancer slope
factor for benzo(a)pyrene, applying benzo(a)pyrene relative potency factors, and accounting for

an absorption efficiency of 50%. This methodology was used accordingiy.
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6.0 Risk Characterization

The objective of the risk characterization is to determine potential risk to receptors by combining
the results of the exposure and toxicity assessments. Non-carcinogenic effects and carcinogenic
risks are summarized in Table 23. Tables 24 through 78 provide algorithms and parameters for
each pathway.

The estimated intakes calculated for each exposure pathway considered and each COPC were
compared to RfDs for non-carcinogenic effects. The following formula was used to estimate the

potential for non-carcinogenic health effects for each COPC.

HQ = ADI/R{D [Equation 7]
where:
HQ = Hazard quotient - potential for noncancer health effects (unitless);
ADI = Average daily intake of COPC (mg/kg-day); and
RfD = Reference dose (mg/kg-day).

RfDs have been developed by the US EPA for chronic (e.g., lifetime) and/or subchronic
exposure to constituents based on the most sensitive non-carcinogenic effects. The chronic RfD
for a constituent is an estimate of a lifetime daily exposure level for the human population,
including sensitive subpopulations, that is likely to be without an appreciable risk of deleterious
effects. The potential for noncancer health effects was evaluated by comparing the Site-specific
exposure level with the RfD derived by the US EPA for a similar exposure period. This ratio of
exposure to toxicity is called the hazard quotient (HQ). If the Site-specific exposure level
exceeds the threshold (ie., the HQ exceeds a value greater than 1.0), there may be concern for

potential noncancer effects.

To assess the overall potential for noncancer effects posed by multiple constituents, a hazard
index (HI) is derived by summing the individual HQs. This approach assumes additivity of

critical effects of multiple constituents. This is appropriate only for compounds that induce the
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same effect by the same mechanism of action. This conservative approach significantly

overestimates the actual potential for adverse health impacts.

In cancer risk assessment, the US EPA has required the use of the upper limit which produces an
estimate of potential risk that has a 95% probability of exceeding the actual risk, which may, in
fact, be zero. The following formula was utilized to estimate the upper bound excess cancer risk

for each carcinogen (note that not all COPCs are carcinogens):

TR = CLDIxSF [Equation 8]
where:
TR = Target risk - excess probability of an individual developing cancer
(unitiess);
CLDI = Calculated lifetime average daily intake of carcinogenic COPC
(me/kg-day); and 1
SF = Cancer slope factor (mg/kg-day) .

For exposures to multiple carcinogens, the upper limits of cancer risks are summed to derive a
total cancer risk. The US EPA recognizes that it is not technically appropriate to sum upper
confidence limits of the risk to produce a realistic total probability, but requires this approach be

used.

Carcinogenic risk refers to the probability of developing cancer as a result of exposure to known
or suspected carcinogens. The National Contingency Plan (NCP) endorses an acceptable risk
range of 10™ to 10 for exposure to multiple carcinogens. This range represents an incremental
increase of 1 in 10,000 to 1 in 1,000,000 in the chance of developing cancer over a lifetime. The
MCEQ (1999) indicates that the target risk level is 1 x 10 per individual carcinogen and an
acceptable cumulative risk level is 1 x 10™. As such, risk levels totaled across oral, dermal, and
inhalation pathways may exceed 1 x 10 and still be in compliance with MCEQ requirements
(1999) as long as no single carcinogen exceeds 1 x 10 and the cumulative risk for a single

receptor does not exceed 1 x 10,

Environmental Standards, Inc.
6-2



Table 23 provides a summary of the non-carcinogenic effects and carcinogenic risks associated

with each of the pathways evaluated in this assessment.

The overall hazard index across the assessed pathways and EUs was 0.1 for the Site visitor
scenario. This value is below the acceptable benchmark of 1.0. The highest hazard index
associated with the Site visitor scenario was 0.07 corresponding to dermal exposure to sediment
in EU4. The overall cancer risk for exposures to Site visitors was estimated to be 7 x 10™ and is
primarily attributable to oral and dermal exposure to benzo(a)pyrene and associated cPAHs in
EU4 soil and sediments. Oral exposure to the same constituents in EU4 and EUS surface soils
also contributed to the cancer risk estimate for the site visitor. Additional discussion regarding

remediation goals for this scenario has been provided in section 8.0.

The overall hazard index for the maintenance worker scenarios was 0.08 and is below the
acceptable benchmark of 1.0. The highest hazard index associated with the maintenance worker
scenario was 0.05 corresponding to oral exposure to sediment in EU4. The overall cancer risk
for the maintenance worker scenario was 4 x 10 and was primarily attributable to dermal and
oral exposure to benzo(a)pyrene and other cPAHs in surface soils in EUs 2, 4, and 5. Additional

discussion regarding remediation goals for this scenario has been provided in section 8.0.

The overall hazard index for the hypothetical future construction worker was 0.000006 and is
well below the acceptable benchmark of 1.0. The highest hazard index associated with the
construction worker scenario was 9 x 107 corresponding to dermal exposure to surface water in
EU 4. The overall cancer risk for the hypothetical future construction worker scenario was 5 x
107 and is attributable to benzo(a)pyrene and associated ¢cPAH oral exposure in EU4 sediment
and oral and dermal exposure to EU4 and EUS soils. Additional discussion regarding

remediation goals for this scenario has been provided in section 8.0.

The off-Site resident scenario revealed a hazard index of 6 x 10™. This value is considerably

below the acceptable benchmark of 1.0. The overall cancer risk for the resident exposure
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scenario was estimated to be 2 x 10 and is attributable to oral and dermal exposure to

benzo(a)pyrene and associated cPAHs in EUS6.
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7.0 Uncertainty Analysis

Risk assessment uses a wide array of information sources and techniques. Even in those rare
circumstances where constituent intake for an exposed individual may be measured relatively
precisely, assumptions will still be required to evaluate the associated risk. Generally, data are
not available for critical aspects of the risk assessment, and the use of professional judgment,
inferences based on analogy, the use of default values, model estimation techniques, etc., result

in uncertainty of varying degrees.

The expressions of risk in this assessment are not probabilistic; the expressions of risk are
conditional, based on the conditions represented by the single-point values selected for the
analysis. This section is intended to identify and qualitatively evaluate the more salient
Site-specific uncertainties and their potential influence on the credibility of the estimated Site

risks.

7.1 Uncertainty of Data Evaluation Factors
Uncertainties in data analysis include analytical error, selection of COPCs, adequacy of sampling
design, etc. Generally, there is far less uncertainty in this phase of the risk assessment process

than other aspects contribute.

Laboratory analysis is extremely accurate relative to the potential error of “professional
judgment” in exposure assessments. The uncertainty of analytical data is likely to be less than

25 percent, most of the time.

The adequacy of the sampling strategies to characterize Site conditions is a potentially large
source of uncertainty. Because of the limited availability of resources, sample collection is
generally limited. However, sampling (especially in multiple surveys) is not random, but is
designed to locate the areas with the highest levels of constituents. Thus, test data are biased
. toward overestimation of average constituent levels. In addition, in most instances, the upper

95-percent confidence limit of the average concentration is utilized as an exposure-point
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concentration in the risk assessment. The use of this value likely will result in an overestimation
of risk, as the 95% UCL represents a value that will be greater than the true average 95% of the

time.

Oftentimes, only a portion of detected constituents are carried through the risk assessment
process because constituents are eliminated through COPC screening procedures (US EPA,
1989). This could result in an underestimation of risk, although the COPC selection process is
intended to identify those constituents that account for the vast majority of potential risk.
COPCs lacking published RfD values were not quantitatively evaluated and this may result in an

underestimation of potential hazards (non-carcinogenic effects).

7.2 Uncertainty of Toxicity Values

The US EPA’s IRIS states that the uncertainty associated with RfD values for non-carcinogenic
endpoints of toxicity “span perhaps an order of magnitude.” In fact, the uncertainty of
extrapolating dose-response data from animals to humans with the application of multiple safety
factors (100 to 10,000 or more) is likely to be several orders of magnitude. Current policies for

deriving RfD values will often result in an overestimation of risk.

The uncertainty associated with the estimation of cancer risk contributes, by far, the major source
of potential error and uncertainty. It is beyond the scope of this analysis to explore this toxicity

assessment factor in any detail. However, a few salient points are noted below.

Some constituents classified as carcinogens have been shown to produce an increased incidence
of cancer in mice but not rats, for example. If the mouse is not an adequate model for the rat, it
may be wondered how reliable a model it is for human beings. The assumption of linearity and a
non-threshold phenomenon in the dose versus risk relationship may not be valid and could result

in a very large overestimation of actual cancer risk, if any even exist at low doses in humans.
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The US EPA evaluated the uncertainty of cancer risk estimates from exposures to trichloroethene
and several other related VOCs in public drinking water supplies (Cothern et al., 1984). These
US EPA scientists concluded the following:

e The largest uncertainty in the calculations is due to the choice of the model
[Multistage, Weiball, Logit, Probit, etc.} used in extrapolating risk to low doses in
humans, and is 5 to 6 orders of magnitude;

e If a single model were chosen {assumed to be valid], the overall uncertainty in risk
estimates would be 2 to 3 orders of magnitude;

e The exposure estimates contribute, at most, an order of magnitude to the uncertainty;
and

e It would appear that until a particular compound’s mechanisms of cancer are better
known, it is likely that the uncertainty in the toxicity will not be improved.

7.3 Uncertainties in Assessing Potential Exposure

Ideally, Site-specific exposure values should be used when assessing potential intakes of
chemicals at a Site. Oftentimes, however, Site-specific data are not available; therefore, the risk
assessor must estimate values that most accurately reflect Site conditions. In doing so, US EPA
or other regulatory default values were utilized in place of Site-specific data. These values may
over- or under-estimate risks, depending on Site conditions and the percentile range in which the

default values fall (e.g., 50", 95™).

Although a considerable amount of published data is available on the most common exposure
parameters (e.g., body weight, skin surface area), even these data contain uncertainties. Studies
conducted by different scientists often provide differing levels of detail, statistics, and accuracy
based on sample size, study design, geographic area, etc. Such discrepancies can increase
uncertainty when the data are combined to derive a single-point default value. These data may

be the best available; however, the reflection of reality may still be imprecise.
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Where published exposure parameters were not available, best professional judgment had to be
used, thereby increasing uncertainty. The default or estimated exposure parameters used in this

assessment likely resulted in a moderate over-estimation of risk.

The intakes estimated for dermal absorption of PAHs adsorbed into soils adhering to skin may
overestimate risks for a host of reasons. Early studies conducted by Falk and coworkers
indicated that the carcinogenic effect of B(a)P on subcutaneous injection in mice could be
markedly inhibited by the simultaneous administration of various non-carcinogenic PAHs (Falk
et al., 1964, as cited in ATSDR, 1988. In other subcutaneous injection and skin-painting studies
with mice, it was shown that a combination of several non-carcinogenic PAH compounds, mixed
according to the proportion occurring in auto exhaust, did not enhance or inhibit the action of
two potent PAH carcinogens, B(a)P and dibenz(a,h)anthracene- (ATSDR, 1988).

The carcinogenic potency of B(a)P and other carcinogenic PAHs is generally determined by
injecting solutions under the skin, painting the skin with the carcinogenic PAH dissolved in a
solvent, or dissolved in comn oil in feeding studies. This vehicle or matrix affords a high level of
bicavailability of the carcinogenic PAH compound. Recently, Krueger ef al. (1999) conducted
in vitro percutaneous absorption studies with contaminated soils and organic solvent extracts of
contaminated soils collected at former manufactured gas plant (MGP) sites. The MGP tar-
contaminated soils contained PAHs at levels ranging from 10 to 2400 mg/kg. The dermal
penetration rates of PAH from the MGP tar-contaminated soils and soil solvent extracts were
determined experimentally through human skin using tritrurn-labelled B{a)P as a surrogate.
Results showed reductions of two to three orders of magnitude in PAH absorption through
human skin from the most contaminated soils in comparison to the soil extracts. Reduction in
PAH penetration was attributed to soil matrix properties. That is, PAH compounds adsorbed to
organic carbon in a soil matrix are far less bioavailable for dermal flux than PAH compounds
dissolved in a solvent. [No correction for such a profound soil matrix effect was applied in
quantitatively estimating cancer risks due to dermal absorption of B(a)P and other carcinogenic

PAHs in this assessment.]
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8.0  Summary of Findings

The results of the baseline human health risk assessment indicate potentially unacceptable risk

levels for the following exposure scenarios:

Potentially Exposed Population Media EU
Site Visitor Sediment 4
Surface Soil 4 5
Maintenance Worker Sediment 4
Surface Soil 2,4,5
Construction Worker Sediment 4
Subsurface Soil 4,5
Off-Site Resident Sediment 6

The risk levels associated with the above scenarios were driven by cPAHs, particularly
benzo(a)pyrene. To determine the extent of remediation necessary to reduce these risks to

acceptable levels, sediment and soil data for cPAHs in EUs 2, 4, 5, and 6 were closely examined.

The benzo(a)pyrene exposure-point concentration used to evaluate maintenance worker
exposures to surface soil in EU2 was 5.2 mg/kg (sample location GEO-13/0-1°). This was the
maximum benzo(a)pyrene concentration found in surface soil in EU2. The next highest
concentration of benzo(a)pyrene in sediment was found at §8-10 (2.4 mg/kg). However, as
previously noted, these samples were collected at locations within a densely wooded area. No

remediation is planned to address surface soils at these locations for the following reasons:

e No