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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, 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°t0 1 x 107 (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 1 x 107 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 10° for the entire Site. The estimated potential risk for an adolescent Site
visitor was 2 x 107 for the entire Site. For the Site visitor, maintenance worker, and construction
worker scenarios, oral contact with benzo(a)pyrene in sediment and soils drove the cancer risk
level. For the off-Site resident scenario, oral contact with benzo(a)pyrene 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 resirictions, will result in incompiete 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 Aftempt to recover free product from targeted areas within the former Process Area to
address continuing sources (EUS5);

¢ Remove impacted sediments from the northeast drainage ditch and install a culvert to
provide for surface drainage (EU6),

w:\kerrmcge\hattiesb\99030084\final\Thattiesburg.doc Environmental Standards, Inc.
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o 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 concenirations 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.

wiikerrmege\hattiesb\99030984\final\ 7hattiesburg.doc Environmental Standards, Inc,
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1.0 Introdaction

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 of 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
Mississippt Department of Environmental Quality (MDEQ), and the Mississippi Comimission on
Environmental Quality (MCEQ) pursuant to the Uncontrolled Site Voluntary Ewvaluation
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\final\ 7hattiesburg.doc Environmental Standards, Inc.
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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:

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 Defoault
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.

1-2
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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.

wrikerrmegethattiesb\99030984\final\7hattiesburg.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 woods, the grassy field southeast of the Fill Area, and/or
the former Process Area and surrounding affected areas, including the drainage ditch located fo
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.

wikerrmege\hattiesb\9%030984\final\7hattiesburg.doc 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 residuatl 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

EU1 outlines the on-Site areas in, adjacent to, and downstream of the Fill Area along Gordon’s
Creek (Figure 2). EUI1 includes exposures to surface water and sediment by an infrequent Site
visitor, future maintenance worker, and future construction worker. Although US EPA Region
IV gunidance 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 coﬁservatively assessed herein at the request of the MDEQ (2000). Sediment samples
included in EU 1 were SD07 and SD0O8. Surface water samples included in were SW-07 and
SW-08.

w:ikerrmcgethattiesb\99030984\final\ Thattiesburg 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 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 recommended
by the MDEQ (2000). Soil samples included in EU2 are presented in the table below:

Soils (0-17 bgs) GEO-13/0-1" | 88-1 SS-2 $S-3 S8-4
§§8-5 S58-6 558-7 §58-8 55-9
58-19 SS-11 S8-12 85-13
Soils (0-6’ bgs) GEO-03/2-3> | GEO-03/5-6 | GEO-10/2-3 GEO-10/5-6 GEO-13/0-1
GEQO-13/2-3° | GEO-13/5-6" | GEO-44/5-6" | §§-1 58-2
S3-3 55-4 S8-5 35-6 S8-7
SS-8 58-9 S8-10 58-11 55-12
S5S-13
Soils (0-10” bgs) | GEO-03/2-3 | GEOQ-03/5-6" | GEO-10/2-3 GEO-10/5-6" | 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 55-1 S5-2
S8-3 58-4 88-5 58-6 S55-7
SS-8 SS§-9 SS-10 S5-11 8S8-12
S8-13

3.1.3 _Exposure Unit 3

In the southwest comer 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

wikerrmegethattiesh\99030984\final\7hattiesburg.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 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) | SS-15 S5-16 S5-17

Soils (0-6’and | GEO-16/2-3° | GEO-16/5-6° | GEO-17/2-3° | GEO-17/56" | §8-15
0-20° bgs)

S8-16 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 comner 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:

wikerrmege\hattiesb\99030984\final\7hattiesburg.doc Environmental Standards, Inc.
3-3



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" | GEO-46/0-1" | GEO-47/0-1"
GEO-48/0-1"

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

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 EUS5 for a
hypothetical future construction worker scenario. Soil samples included in EUS are presented in
the table below:

wikerrmegethattiesb\99030984\final\7hattiesburg.doc Enviroumental Standards, Inc.
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Soils (0-1" bgs) GEO-28/0-1" | GEO-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) 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-Y’ GEO-32/2-3° | GEO-32/5-6
GEO-33/0-1" | GEO-33/2-3" | GEO-33/5-%’ GEO-59/0-1" | GEO-59/2-3°
| GEO-59/5-6" | GEO-60/0-1° | GEO-60/2-3° GEQO-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-31/40-1"
‘ 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 GEO-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 SB-07/14-16

3.1.6 _Exposure Unit 6

EUS6 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 northeasi 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.

EUG are presented in the table below:

Sediment and surface water samples included in

Sediment SD-03 SD-04 SD-05 | SD-13
SD-14 | 8D-15 SD-16 | SD-17
Surface Water | SW-03 | SW-04

wiikerrmege\hattiesh\99030984\final\7hattiesburg.doc
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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 III).

MCEQ guidance (1999) does not specify screening levels for constituents in sediment or surface
water; therefore, Region 4 was referred to for gnidance (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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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 ali 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 inchided

the following:
® 1990 soi1] gas and soil sampling by Roy F. Weston

e 1991 MDEQ Site inspections and Phase I 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 Techmology
® 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 agsessment.

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 decp 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 exciuded 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
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 __C 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 anficipated to remain
into the future as a result of the implementation of deed restrictions on the impacted areas of the
Site, Ifa 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 1 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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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: bhenzo(a)anthracene,
benzo(b)fluoroantherne, 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 statistical summary tables, Tables 1
through 18. The screening process eliminated detected constituents from the subsurface soil
dataset down to 2G 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: EUt EU2 EU3 EU4 EUS EU6
Receptor/Route: Sed. | Surf. Water | Soil Soil | Soil | Sed. ; Surf. Water | Soil |Sed. Surf. Water
Visitor,
Dermal} X X X X X X ] X X
e = 1= = = - ———
Inhalation ' ’ -
oo ]
Maint. Worker, E
Dermal] X X X X | x X X x
oral] X X X P x T x X X X
Inhalation o i :
Const. Worker 1
- e - T«XM ........ 1= X < 2
omi] X X X X% T C X X _
Inhalation X I x T xT o b4 E
Off-Site Resident E § (
Diermat, 1 X f X
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El/Media: FEUl EU2 EU3 EU4 EUS EU6
Receptor/Route: Sed. ’ Surf. Water | Soil Soil | Soil | Sed. | Surf. Water | Soil | Sed. Surf Water
Oral j E 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 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 (EUS5) 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 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 EUS5. 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 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-Site residential exposures. 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 (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,
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:

Intake (mg/kg - day) = CxIR=xEF<ED
BWxAT [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 units of days/year or events/year, depending on the scenatio.
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

exposures.

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. 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 frue for those
activities involving direct contact with soil such as excavating and foundation pouring.
Individuals performing these tasks are not usually qualified or employed te 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 scenaric 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 occasicnally 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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4.2.1.2  Exposure Duration
The ED parameter represents the number of years during which an event is likely to occur.
Factors affecting this parameter include 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 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 1s the time period over which exposure is averaged. For

human health cancer risk calculations, the AT, value prorates a total cumulative dose over a

wikerrmege\hattiesb\99030984\final\7hattiesburg.doc Environmental Standards, Inc.
4-8



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

42.14 _ 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 Paramet:

The general intake equation discussed above (Equation 1) was modified by including route-specific
exposure parameters in order to calculate ronte-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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4.2.2.]1 __ Dermal Exposure Parameters

Skin Surface Area

The total skin surface area used for adult receptors in this assessment was 20,000 ¢m?, This is a 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 em? for adult
residents. For exposures 1o 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 em® for adolescent visitors, 2229 cm? for child

residents, and 6180 em? 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 after normal
occupational and recreational activities that might result in soil contact (Kissel ez al., 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., mgby, 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 paits. Kissel et al.
(1996) concluded that, because non-hand loadings attributable to higher contact activities exceeded
hand loadings resuiting 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 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 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 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 laying trial, Kissel et 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 caiculated

based on data presented by Kissel er af. {1996) for grounds keepers, as presented below:

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

Representative
Receptor Activity Hands Arms Lower Legs Face

Maintenance Grounds 0.030-015 0.0021-0.023 0.0008-0.0012 0.0021-0.01
Waorker 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}cmz) were

calculated as follows:
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=0.038

)= (0.09 0.052)+(0.0126 % 0.059) + (0.006 x 0.039)

AF (mg/cm?
(mg/ 0.15

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. However, to account for
exposure o 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 ef a/. (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:

)= (0.24x 0.052)+(0.098x 0.059)+ (0.066 x 0.128)+(0.029x 0.039) _ -
0.278 '

AF (mg/cm’*
For sediment exposures, the soil adherence factor was calculated for the construction worker
scenario using adberence 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 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 % 0.039)
0.15

AF(mg/cm2)=( =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 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:

Soil 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 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 (mg/en’) = (0.00695 x 0.059)+ (0.0604; ;90.052)+ (0.0196x0.128) _ S

A value of 0.026 mg/em® 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. (1996) presented in

Exposure Factors Handbook (US EPA, 1997) were as follows:

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

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:

_(0.66x0.052)+(0.036x 0.059) +(0.16x 0.128) + (0.63x 0.07) _
0.309

AF (mg/cm?) 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.

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 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 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 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 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

w:\kerrmcge\hattiesb\99030984\final\ 7hattiesburg.doc Environmental Standards, Inc.
4-17



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
Fxposure 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 constituents through the
gastrointestinal tract is less than 100%.

4223 Inhalation Exposure Parameters and Paradi
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

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

Ei=C_ x(PERv + PERe) [Eguation 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 (Ibs/vehicle mile) =k x 5.9 x (s/12)($/30) x (mvw/3)*7 x (ww/4)>* 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 = Mean number of wheels per vehicle (unitless); and
p = Mean number of days with > 0.01 inches of precipitation per vear
(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 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) = T [Equation 4]
where:
PERe = Excavation particle emission rate (Ib/hr);
8 = 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
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(mg/m’)= ————
(gl’) W, xH, x V

[Equation 5]
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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);
H, = Downwind height of box (m); and

v

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 (Hy) may be expressed by the following function (Pasquill 1975, Horst
1979):

Z = 6.25 r [Hy/r x In (Hy/1) - 1.58 Hy/r + 1.58] [Equation 6]
where:
H, = 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 adjusted until the z parameter is equal to Wy (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 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 primanly 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 1I1’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
[I’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 II1
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
“O 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 descniption 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 amimals
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 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.

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 [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 (i.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 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
(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 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™.
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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 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 2 x 10° and is
primarily attributable to oral and dermal exposure to benzo(a)pyrene and associated cPAHs in
EU4 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 0.1 and is below the
acceptable benchmark of 1.0. The highest hazard index associated with the maintenance worker
scenario was 0.1 corresponding to oral exposure to surface soil in EU4. The overall cancer risk
for the maintenance worker scenario was 1 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 0.003 and is well
below the acceptable benchmark of 1.0. The highest hazard index associated with the
construction worker scenario was 0.003 corresponding to oral exposure to soils in EU 5. 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 1 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 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 sirategies 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 nisk 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 (Cothemn 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 extrapolating risk to low doses in
humans, and is 5 to 6 orders of magnitude;

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

* The exposure estimates contribute, at most, an order of magnitude to the uncertainty;
and

o 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 Assessine 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(ah)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 com 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 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 exiracts were
determined experimentally through human skin using trittum-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
Ofi-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 55-10 (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:

¢ 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 1 x 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 mg/kg (sample location SD-02, see Figure 2). The next highest concentration of
benzo(a)pyrene in sediment was found at SD-12 (71 mg/kg). Implementing a remedy to remove,
treat, or preclude contact with sediment at sample locations SD-02 and SD-12 would leave a
concentration of 5.57 mg/kg (sample location SD-23) 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 and SD-12 and using 5.57 mg/kg as the exposure-
point concentration drops the risk level for dermal and oral contact with sediment by a visitor
and oral contact with sediment by a maintenance worker or comstruction worker to within
acceptable levels (i.e., no risk level associated with a single carcinogen exceeds 1 x 10'6; Tables

79 - 82).

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 Concentration
(mg/kg)
GEQO-48/0-1° 500
GEQO-21/0-1° 230
GEO-2112-3° 190
GEO-19%/0-1° 56
GEO-46/0-1" 16
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Sample Location | Benzo(a)pyrene Conceniration
(mg/kg)

GEO-20/5-6’ 11
GEO-47/5-¢ 9.6
GEO-48/2-3 6.1
GEO-20/0-1° 32
GEO-47/0-1’ 3

GEO-19/2-3° 2.4

Implementing a remedy to remove, treat, or preclude contact with the soils tabulated above
would leave a maximum benzo(a)pyrene concentration 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 site visitors, maintenance workers, and construction workers drops the risk
levels to within acceptable levels (Tables 83 - 87). 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 ratlroad
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 GEO-33/0-1°, GEO-
33/2-3’, GEO-30/0-1", GEO-59/0-1, GEOQ-29/0-1°, and GEO-28/0-1" (see Figure 2). All sample
locations, with the exception of GEQ-59/0-1, are located undemeath paved areas in a 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 workers 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°,
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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 (GEQ-60/0-17) 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. Excluding 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 risk level associated with a single carcinogen exceeds 1 x 10°%; Tables

88 - 91).

The benzo(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 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. Implementing
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 10°°; Tables 92 - 95). 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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SITE MAP AND EXPOSURE UNIT DELINEATION

PROJECT: FORMER GULF STATES CREOSOTING SITE
BASE MAP FROM ATLANTIC TECHNOLOGIES, LTOD., LOCATION:
HUNTSVILLE, ALABAMA, APRIL 1, 1996 HATTIESBURG, MISSISSIPPI
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Table 25
ral Exposure to EU1 Sediment by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattieshurg, MS

Intake (mp/kg-day) = © Cd*IngRA*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mgfkg 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 = vears 10 reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 _reasonable assumption
BW - Body weight = kg 45 USEPA 1997, EFH
AT, - Averaging time - noncarcinogenic = days 3650 reasonable assumptian
AT, - Averaging time - carcinogenic = days 25350 USEPA 1991, HHEM
) Average )
Concentration  Average Oral Chronic Lifetime Daily Oral Cancer
in Sediment  Daily Intake RID Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
Benzo(ajanthracene 5.90E-01 4 31E-08 NA NA T 6.16E-09 7.30E-01 4.50E-09
Benzo{a)pyrene 3.9E-01 2.85E08 NA NA 4.07E-02 7.30E+00 2.97E-08
Benzo(b)fluoranthene 5.80E-01 4 24F.08 NA MA 6.05E-09 7.30E-01 4 42E-0%
enzo(k)fluoranthene 1.90E-01 1.39E-08 NA Na 1.98E-09 7.30E-02 1.45E-10
q sETIE 5.30E-01 3.87E-08. NA NA 5.53E-09 7.30E-03 . 4.04E-11
ibenz{a,h)anthracene " 6.20E-02 4.53E-09 NA NA 6.47E-10 7.30E+00 4.72E-09
Indeno(1,2,3-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

H6EUL_Vis_Sed.XLS/ingestion
Page | of |
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Table 26

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

Kerr McGee, Hattieshurg, MS

Intake {mg/kg-day) = Cw*SA*Kp* ABS*ET*EF*ED*CF
BWHAT
Cw - Concentration in surface water=  mg/L sec below
SA - Surface area available for exposure = cm’ 3945 caleulated
SA - Total skin surface area = cm* 12768.3 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
P ABS;, - Absorption - cPAHs = 0.03 LISEPA 1995, Region I
ET - Exposure time = hrs/day 1 LISEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor = Licm? 1.00E-03
BW - Body weight = kg 45 USEFPA 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
! Surface Water Kp Dhaily Intake Chronic Rfl} Hazard Intake Factor
Caonstituent mg/L em’hr mg/kg-day mg/kg-day Index mg/kg-day 14Amg/kg-day) Cancer Risk
Semivolatiles
. |Benzo(a)anthracene 1.00E-03 8.10E-0] 7.00E-08 NA NA 1.00E-08 1.46E+00 1.46E-08
Benzo(a)pyrene 5.00E-04 1.20E+00  S5.19E-08 NA NA 7.41E-09 1.46E+01 1.08E-07
Benzo(b)iuoranthene 5.00E04 1.20E+00 5.19E-08 NA NA 7.41E-0% 1.46E+00 1.0BE-08
. Benzo(k)fluoranthene 5.00E-04 4.48E+01 1.94E-06 NA NA 2.77E07 1.46E-01 4.04E-08
Chrysene 5.00E-04 8. 10E-01 3.50E-08 Na NA 5.00E-0% 1.46E-02 7.30E-11
Dibenz(a,hjanthracene 5.00E-04 270EHI0 - 1.1TE-07 NA MA 1.67E-08 1.46E+0t 2.43E-07
Indeno{],2,3-cd)pyrene 5.00E-04 1.90E+00 8.22E-08 NA NA 1.17E-08 1.46E+00 L71E08
NA - Not Available Total Cancer Risk = 4.35E-07

6EUL_Vis_SW.XLS \ dermal
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Table 54
Dermal Exposure to EUl Sediment by a Construction Worker
Kerr McGee, Hattieshurg, MS

NA - Mot Available

6EU1_CW_Sed XLS ' dermal
Page 1 of |

ENVIRONMENTAL STANDARDS

Iintake (mg/kg-day) = ' Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = mg'kg chem. spec.
SA - Surface arez available for exposure = emiday 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 = mglem’ 0.13 USEPA 1997, EFH
ABS; ~ Absorption - cPAHs = 0.03 USEPA 1995, Region HI
EF - Exposure frequency = days/year 8 reasonable assumption
ED - Exposure duration = years i reasonable assumption
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = kg 70 LSEFA 1995, Region IV
AT, - Averaging time - NONCArcinogenic = days 265 USEPA 199], HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Permal Lifetime Daily  Cancer Slope
Sediment Intake Subchronic RID Hazard Intake Factor Cancer
Constituent mglkg mg/kg-day mg/kg-day Index mog/kg-day 1/(mg/kg-day) . Risk
Semivolatiles .
Benzo{z)anthracene 5.90E-01 2.16E-09 NA NA 3.09E-11 1.46E+00 4.51E-11
Benzo{a)pyrene 3.90E-01 1.43E-09 Na NA 2.04E-11 1.46E-H) 2.98E-10
Benzo{b)fluoranthene 5.B0E-0t 2.12E-09 NA MA 3.04E-11 1.46E+H00 4.43E-11
Benzo(k)fiuoranthene 1.90E-01 5.96E-10 NA NA 9.94E-12 1.46E-01 1.45E-12
Chrysene 5.30E-01 1.94E-09 NA NA 2TTE-11 1.46E-02 4.05E-13
Dibenz(a,h)anthracens 6.20E-02 2.27E-10 NA NA 3.24E-12 1.46E+401 4.74E-11
Indeno(l,2,3-cd)pyrene 2.20E-01 3.06E-10 NA NA 1.13E-11 1.45E+00 1.68E-11
Total Cancer Risk =  4.53E-10
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Table 19
.S‘ummary of Human Health Exposure Parameiers
Kerr McGee, Hattiesburg, MS '

Receptors: Adolescent Masintenance Construction Off-Site Off-Site
g Visitor Worker Worker Resident Resident
Chilg Adult
Parameter Units
Surface area availabie for exposure - soil cm’/day 3052 i 3000 1 5560 1 1724 } 4780 1
Surface area availabie for exposure - sed. & sw em’/day 3945 i 3000 1 3000 1 222% 1 6180 I
Tolal gkin surface area i cm? 12768.3 2 20000 2 20000 2 7213 2 20000 2
Skin surface area available for exposure - soil % 23.9% 2 15% 2 27.8% 2 239% 2 3% 2
Skin surface arca available for exposure -sed. & sw =~ % 30.9% 2 15.0% 2 15.0% 2 309% 2 309% 2
Adherence factor - spil - rng/cmz 0.026 2 0.038 2 0.1 2 0026 2 0.026 2
Adherence factor - sed. mg/cm’ 0.33 2 0.038 2 0.13 2 033 2 033 2
Dermal absorption factor - benzo{a)pyrene . 0.03 k) 0.03 3 0.03 3 0.03 3 0.03 3
Dermal absorption factor - other PAHs ’ 0.1 3 0.1 3 a1 3 0.1 3 0.1 3
Exposure time hours/day i 5 1 5 1 5 1 5 1 5
Exposure frequency - 50ils days/year 12 8 150 5 80 5 350 & 350 6
Exposure frequency - sed. & sw days/year 12 s 2 5 8 5 40 5 40 5
Exposure duration © years 10 6 25 6 1 5 6 6 .24 6
Body weight kg 45 6 70 6 70 6 15 7 70 6
Averaging time - noncarcinogenic days 3650 7 9125 7 365 7 - 2190 7 8760 7
Averaging time - carcinogenic days 25550 7 25550 7 25550 7 25550 7 25550 7
Ingestion rate - soil mg/day 100 2 100 2 480 2 200 2 100 2
Ingestion tate - surface water L/hour 0.01 6 0.01 6 0.01 5 0.05 6 0.01 6
Matrix effect - PAHs 1 5 ! 5 I 5 1 5 1 5
Inhalation rate m'/day NA Na 20 6 NA NA
etention factor - semivolatiles MNA NA 0.75 8 NA NA
‘A - Not Applicable
1 Calculated

2 USEPA 1997, Exposure Factors Handbook

3 USEPA 1995, Region [lI Technical Guidance Manual: Assessing Dermai Exposure to Soil
4 USEPA 1992, Dermal Exposure Assessment

5 Reasonable Maximum

6 USEPA 19935, Region IV _

7 USEFA 1991, HHEM Supplemental Guidances

8 International Commission on Radiological Protection, 1968

tparams. XLS \ hh params ENVIRONMENTAL STANDARDS
Page t of 1



Table 20

Particulate Emission Rate for Vehicular Movement and Excavation

- Kerr McGee, Hattiesburg, M5

Vehicular Movement

E=k *(5.9) " (s/12XS/30) * (W/3)"0.7((w/4)"0.5) * {{365-p)/365) = 16.49 Ibs/vehicle mile
E= 16.49 particulate emission rale (Ibs/vehicle mile - 30 miles travelied total ever 80 - § hr days)
k= 0.5 particle size multiplier US EPA AP-42, 1996
5= 50 percent sill content Site Specific
§= 15 mean vehicie speed {mi/hr} US EPA SEAM, 1988
W= 12.5 mean vehicle weight (ton) US EPA SEAM, 1938
w= 8 mean number of wheels per vehicle US EFPA SEAM, 1988
p= 110 mean number of days with 20.01 inches of precipitation per year -US EPA SEAM, 1988
Emission Rate Ibs/sec =  (E Ibs/mi) * (30 mifjob) * (job/80 days) * (1 day/8 hrs) * (1 hr/3600 sec)
2.15E04  Ibs/sec
9.74E-02  pfsec
0.00010  kg/sec

Excavation :
E={(1.0*s""yM"=

7.90E+00  Teshour

E= T7.90E+00 particulate ermssion factor (lbs/hr)
s= 50 percent silt content Site Specific
M= 151 percent so1l moisture content Site Specific
. Emission Rate=  2.20E-03  Ibsfsec
0.996 g/sec
0.000996  kg/sec

TEU2_CW_Soil. XLS/particulate
Page 1 of |
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Table 21

. Summary of Windrose Data
Kerr McGee, Hattieshurg, MS

GRAPHICAL EXPOSURE MODELING SYSTEM
STAR STATION JACKSON/THOMPSON, MS 1974-1978

DIRECTION FREQUENCY WINDSFPEED DIRECTION FREQUENCY WINDSPEED |
N 3.33325 .03 8 0.05336 3.08
NNE 1.89301 0.03 Ssw 0.09995 3129
NE 1.56791 0.07 SwW - 0.10061 3.65
ENE 0.12132 4,04 WSW 0.14723 393
E 0.04843 339 w 0.05047 37
ESE 0.04328 312 WHW (.04341 1.3
SE 003686 3 Nw 0.02908 325
SSE 0.05274 299 NNW 0.0406 326
STABILITY FREQUENCY WINDSPEED AUXILIARY VARIABLES
1 2592 013 - Aflemoon mixing height (meters) 1409
2 0.053 0.24 Nocturnal mixing height (meters) 472
3 11.3 1 Ambient air termperature (Kelvin) 303.6
4 0.01264 2.17 Precipitation frequency (fraction) 289.8
5 0.08137 2.98 Precipitation intensity (mm/hour) 73.66
6 0.1315 3.91 Grand average windspeed (n/s)

6windrose.xls \ star ENVIRONMENTAL STANDARDS
Page 1 of 1



SGHVANVLS TYANINNOUIANT

[30 19384
W)-X0) | 5]X S{EAXOIQ
LSVAH 10 S[u] WOl UNEIPYIM - M
G661 ‘onjea JNEJIP Af w0IBI - Al UoITY
6561 __‘.n—{. ‘sa|qel DEy 1l ——Q_mu.z 33 ut ﬁu—:nmu..a. SE SIURUN20P VT 130 WO mepuliv 4e SanjEA - ()
: 000 ‘STl W 3148{1BAB 31T SAN[BA - STH
£661 "LSVaH us pausyqnd e sanjep - 4
0007 (udy “S3IqEL JEN 1] uoi3y woij anjes (euorsiacid 1ioddng jeuoiBay VION-V4H -4

10-90¢" | H -10-300°E T0-F051 Al uoiBay £0 STl Z0-A00'€ sl y
: Al uoidxy £0 auanuBIAY
20-400°1 - Al boiSay £0 SRl +0-H006  Snil Z0r300°T auapeyiydeN
| 00+300°L " Aluoi3ay 0 aufuwiejAdord-u-1posodiu-N
a 10-301°€ ] 00+739¢' | Al woiBay S0 auaifd{po-¢°z*1 jouspu
£0-40S°¢ Al uoiSay £0 H S0r3007  Shl £0-300°L  susipeuadophaoopyaexay
ST 00+309°1 SIi 0043091 p0-300F Al uoiSay $0 w " Sl +0-100'8 3U3ZUIGOIOH|ITXIH
10-900°2 H 10-300F  20-900C Al uoiBay 50 Srl 70-900'p au10n|
10-900'2 H 10°300t  20-00° Al w33y $'0 S1l T07300°F audiueIon |
E0-H00°Z  AJ uoiBay S0 £l £0-300°F UeInfozuaqi(
3 po+301°€ q 10+39%'| d Al uoi3ay 1] ' . auadeitue(y e)zuayi]
q £0-010°¢ q 70-99% 1 Al uoiday 1] auashiy’y
H 20-900°T Al uorday $0 a|0zBIE])
q Z0-30v1 S Z0-E0F L Z0-400'1 . M 0-400°7  Z0-H00'L AluoiBsy §0 spil zodooz  AeEgyd (Axegidye-giug
Sl O0+AGI | STl 00+301°1 Al unday $0 Japa(lAcion-Z)Eg
Al uoi8ay foy] u:wEuEanEvEch-mvEm
q 700k € | 10-99%| Al uoiday £0 audyiueIony(yjozuay
Al :c_mux ['¢] auapliad(r‘y 3nzuag
L | 10-30§ ¢ 1 00+19¢ Al uoiday £0 SUBLIUBIONLH Q2L
bod 00+A0¢¢ Shl LO+H9% | Al uotday 50 . ausiid(ejozuag
ig 10-301°€ 3 00+H9%" | Al unBay £ auaseyjue(ejozuag
Al uoiday $0 aualdyiydeuaay
>_ =0_wuw_ nD uE::mO.:_Z!v
Al unday 50 ByRiAuydiAusydoiog -+
Al uoi3ay ] jouayd|fpa-¢-oor -4
0-906'7 Al uoiSay 50 9] 0308’5 seyjduaydiduaydolucsg-y
Al uo1Bay S0 3uuBGOIN-{
Al uo1Say S0 foudydoin-z
aH  #0-30L°S Al v01833 0 H S0-30L°8 SUIPUBOANN -7
703001 Al uoi8ay $0 ] T0-A00°Z suajeqiydeuldyiain-g
] . LEIETE LY TR TN
Inog {Aep 33IR0§ (Aup-dy/Sw)/] Aep-dwu/BWs J3In0G AEpP-Sy/EWl  20AN0§  Aep-AyB  AEp-EyS  a3inog WEA)  93JW0S AEp-any/Am  22aR0§  Awp-3y/aw [eanuay)
- Bur)y) 482 1810 @y d 3% il T Aq o [(1H]
480 AuUoayIGnyg Ijroay3qng AQUOIYIGNS  Nuoay) uopdaosqy DU0IY ) MUY
uunEEYU| Jeuniagy uoyejeyuy [LATH] JEWIA{] joaduey uoj e Eyuf 1BiQ

S ‘Banqsaiingr ‘3005 442y
sanpnq dpoixe g fo dapwung

Zz 21qer




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 Constituent  Referenced

Dermal Exposure to Sediment in EUI Visitor NA 4E-08 24

Oral Exposure to Sediment in EU1 Visitor NA SE-08 25
| Sub-Total NA SE-08

Derynal Exposure to Surface Water in EU) Visitor NA . 4E-07 26

Oral Exposure to Surface Water in EUI Visitor NA QE-02 27

[ Sub-Total NA 4E-07 .

Dermal Exposure to Surface Soil m EU2 Visitor NA 3E-08 28

Oral Exposure to Surface Soil in EU2 Visitor NA GE-07 29
{ Sub-Total NA 6E-07

Dermal Exposure to Surface Soil in EU3 Visitor NA 4E-09 30

Cral Exposure to Surface Soil in EU3J Visitor NA 9E-08 ; 31
| Sub-Total NA 4E-09

Dermal Exposure to Sediment in EU4 Visitor TE-02 1E-05 c¢PAHs .32

Oral Exposure to Sediment in EU4 Visitor 3E-02 ZE-O5 ¢PAHs 33
' ! Sub-Total 1E-01 ___ JE-0S

Dermal Exposure to Surface Water in EU4 Visitor 2E-04 9E-07 L34

Oral Exposure 10 Surface Water in EU4 Visitor 2E-035 2E-08 35
| Sub-Total 3E-04  9E-07

Dermal Exposure to Surface Soil in EU4 Vigitor 4E-03 3E-06 A 36

Oral Exposure to Surface Soil in EU4 - Vigitor 3E-02 3E-06 cPAHs 37
| Sub-Total 3E-02 SE-06

Dermal Exposure to Surface Seil in EUS Visitor NA AEO7 38

Oral Exposure to Surface Soil in EUS Visitor NA 6E-06 Benzo{a)pyrene 39
] Sub-Total NA IEQ7

Visitor Total: 1E-01 2E-D5

Tsummary XLS \ summary
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Table 23
Summary of Hazard and Risk Calculations
Kerr McGee, Hatfiesburg, MS

. Total Total
- Potentially Exposed Hazard Cancer Driving Table
Source/Pathway Population Index Risk Constitnent  Referenced
Dermal Exposure 10 Sediment in BUY Maintenance Worker MA 8E-10 40
Oral Exposure 10 Sediment in ELIL Maintenance Worker NA 1E-08 41
| Sub-Totl NA 1E-08
Dermal Exposure to Surface Water in EUI Maintenance Worker NA 9E-08 ’ 42-
Oral Expposure to Surface Water in EUI Maintenance Worker NA 2E-09 43
[ Sub-Total NA 9E-0% :
_ | Dermal Exposure to Surface Soil in EUZ Maintenance Worker NA SE-07 44
Oral Exposure to Surface Soil in EU2 Maintenance Worker NA TE-06 cPAHs 45
1 Sub-Total NA TE-06
Dermal Exposure to Sediment in ELJ4 Maintenance Worker 2E-05 2E-07 45
Oral Exposure to Sediment in EU4 Mamtenance Worker 3E-03 4E-06 Benzo(a)pyrene 47
: , | Sub-Total 3E-03 . 4E-06
Dermal Exposure 1o Surface Water in EU4 Maintenance Worker 2E-05 2E-07 _ 48
Oral Exposure to Surface Water in EU4 Maintenance Worker 2E-06 6E-09 49
| . Sub-Total 2E05  2E-D7
Dermal Exposure to Surface Seil in EU4 Maintenance Worker 2E-02 8E-05 Benzo(a)pyrene 50
Oral Exposure {o Surface Soil in EU4 Maintenance Worker 1E-0] 1E-03 ¢PAHs © 5]
3 | Sub-Total 1E-01 1E-03
Dermal Exposure to Surface Soil in EUS Maintenance Worker NA. 6E-06 Benzo(a)pyrene 52
. Orai Exposure to Surface Soil in EU3 Maintenance Waorker NA - 9E-05 cPAHs 53
| Sub-Total NA 1E-04 '

Maintenance Worker Total:  1E-01 1E-43

Tsummiary. XL5 \ summary
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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 Constituent  Referenced
Dermal Exposure to Sediment in EUI Construction Worker NA SE-10 54
Oral Exposure to Sediment in EU] Construction Worker NA OE-09 55
| Sub-Total NA 1E-08
Dermal Exposure to Surface Water in EUI Comstruction Worker ~ NA  1E-08 56
Oral Exposure to Surface Water in EUI Construction Worker NA 4E-10 57
| Sub-Totat NA 1E-08 :
Dermal Exposure (o Soil in EU2 Construction Worker NA 8E-08 58
Oral Exposure 10 5o0il in EU2 Construction Worker - NA 4E-07 59
Inhalation of Fugitive Dust in EU2 Construction Worker NA 1E-08 60
| Sub-Total NA SE-07
Dermal Exposure to Sediment in EU4 Construction Warker NA 2E-07 61
Oral Exposure to Sediment in EU4 Construction Warker NA 3E-06 Benzo(a)pyrene 62
. ] Sub-Total NA IE-06
Dermal Exposure to Surface Water in EU4 Coenstruction Worker 9E-07 = 3E-0% ) 63
Oral Exposure to Surface Water in EU4 Construction Worker SEO7 JE-08 64
| - Sub-Total - 1E-06 3E-08 :
Dermal Exposure 1o Soil in EU4 Construction Worker NA 8E-06  Benzo{a)pyrene 63
Oral Exposure to Soil in EU4 Construction Worker MNA 4E-05 cPAHs 66
Inhalation of Fugitive Dust in EU4 Construction Worker NA 1E-06  Benzo{a)pyrene 67
. i Sub-Total NA 5E-05 .
Dermzl Exposure 10 Soil in EUS ) ‘Construction Worker 2E-04 TE-07 68
Oral Exposure 10 Seil in EUS Construction Worker 3E-03 3E-06 Benzo(a)pyrene. 69
Inhalation of Fugitive Dust in EUS Construction Worker NA 1E-07 70
| Sub-Total 3E-03 4E-06

Construction Worker Total: 3E-03 SE-D5

Dermal Exposure to Sediment in EU6 Child Off-Site Resident NA 2E-05 cPAHs 71

Oral Exposure to Sediment in EU6 Child Off-Site Resident NA TE-DS ¢PAHs 72
[ Sub-Total NA 9E-{5

Dermal Exposure to Sediment in EUS Adult Off-Site Resident NA 4E-05 cPAHs 73

Orzl Exposure to Sediment in EUG Adult Off-Site Resident 1E-04 3E-05 cPAHs 74
| Sub-Total 1E-04 7E-05

Dermal Exposure to Surface Water in EU6 Child Off-Site Resident NA 2E-06 ., 75

Oral Exposure to Surface Water in ELIG Child Off-Site Resident NA - SE07 76
| Sub-Total NA 2E-06

Dermal Exposure to Surface Water in EUG Adult Off-Site Resident NA 5E-06 . 77

Oral Exposure to Surface Water in EU6 Adult Off-Site Resident NA BE-08 78
| Sub-Total NA SE-06

Off-Site Resident Total: 1E-04 2E-04

*Estimated carcinogenic risk level is below de minimis level as no single constituent exceeded 1x10°° 2nd the cumulative site
carcmogemc risk is below 1x10” (Section 501 MCEQ 1999},

7summary.XLS \ surnmary
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Table 24

Dermal Exposure to EU1 Sediment by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattieshurg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
A BW*AT
Cs - Concentration in sediment = mg'kg chem. spec.
SA - Surface area available for exposure = em¥day 3945 calculated
SA, - Total skin surfacearea=  om’  12768.3  USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
’ AH - Adherence factor = mgfern’ 0.33 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 1
EF - Exposure frequency = days/vear 12 reasonable assumption
ED - Exposure duration = years 10 USEPA: 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Bady weight = kg 45 USEPA 19935, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25350 USEPA 1991, HHEM
Concentration Average Daily Dermal Ave!"age Lifetime Cancer Slope
in Sediment Intake Chronic RfD  Hazard Daily Intake Factor Cancer
Constituent mg/kg mg/ke-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles ‘
Benzo{a)anthracene 5.90E-01 1.68E-08 NA NA 2.41E-09 1. 46E+00 3.51E09
Bénzo{)pyrene 3.90E-01 1.11E-08 NA NA 1.59E-09 1.46E+01 2.32E-08
y Benzd{b)ﬂuoranthme 3.80E-01 1.66E-08 NA NA 2.36E-09 1. 46E+H00 3.45E-09
. Benzo(k)fivoranthens 1.90E-01 542E-09 NA NA 7.75E-10 1.46E-01 1.13E-10
Chrysene 5.30E-01 1.51E-08 NA NA 2.16E-09 1.46E-02 3.15E-11
Dibenz{a,hjanthracene 6.20E-02 1.77E-09 NA NA 2.53E-10 }.46E+HM 3.69E-09
Indeno(1,2,3-cd)pyrene 2.20E-00 6.28E-09 NA NA £.97E-10 1 46E+00 1.31E)9%
NA - Not Available Total Cancer Risk= 3.53E-08
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Table 27
. Oral Expesure te EUI Sur_far:e Water by an Adolescent Visitor (aged 7-16 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day)} = Cow*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, Regioa IV
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = years 10 USEFPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEPA 1992, Dermat Exposure Assessment
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
Averape
Concentration in  Average Oral Chronic Lifetime Daily  Oral Cancer
Surface Water  Daily Intake RiD Hazard 1atake Siepe Factor
Constituent me/L me/ke-day my/kg-day Index mg/'kg-day 1/(mg/kg-day} Cancer Risk
Semivolatiles
Benzo(ajanthracene 1.00E-03 7.31E-09 " NA - NA 1.04E-09 7.30E-01 7.62E-10
Benzo(a)pyl:enc : 5.00E-04 3.65E-09 NA NA 5.22E-10 7.30E+00 3.81E-09
Benzo(b)fluoranthene 5.00E-04 3.65E-09 NA NA 5.22E-10 7.30E-01 3.81E-10
Benzo(k)fluoranthene 5.00E-04 3.65E-09 NA NA 5.22E-10 NA . NA
Chrysene 5.00E-04 3.65E-09 NA NA 5.22E-10 7.30E-02 3.81E-11
. Dibenz(a,h)anthracene 500E-04 - 3.65E-00 NA NA 5.22E-10 7.30E+00 3B1E-09
Indeno(1,2,3-cd)pyrene 5.00E-04 3.65E-09 NA NA 5.22E-10 7.30E-01 381E-10
NA - Not Applicable Total Cancer Risk = 9.18E-09

6EUI_Vis_SW.XLS \ ingestion ENVIRONMENTAL STANDARDS
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Table 28

Dermal Exposure to EU2 Surface Soil (0-1') by an Adolescent Visitor (aged 10-16 years)

Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) =

Cs - Concentration in soil =

SA - Surface area available for exposure =

5A, - Total skin surface area =

AH

ABS, - Absorption - cPAHs =

Fs - Fraction of skin surface area available for exposure =

= Adherence factor =

EF - Exposure frequency =

ED -

Expogure duration =

CF - Conversion faclor =

BW - Body weight =

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

BW*AT

mg/keg
em’/day
ey’

mg/em’

days/year
years
kg/mg
kg
days
days

Cs*SA*AH*ABS*EF*ED*CF

chem. spec.
3052
12768.3
23.9%
0.026
0.03

2

10
1.00E-06
45

3650
25550

calculated

"USEPA 1997, EFH
USEPA 1997, EFH
USEPA 1997, EFH
USEPA 1995, Region Il
rezsonable assumption
USEFA 1995, Region IV

USEPA 1995, Region IV
USEPA 1991, HHEM
USEPA 1991, HHEM

Average
Cencentration in Average  Dermal Chronic Lifetime Daily Cancer Slope
Seil Daily Intake RiD Hazard Intake Factor

Constituent mg/kg mg/keg-day mg/kg-day Index mg/ke-day 1/(mg/kg-day) Cancer Risk
Semivolatiles

Benzo({a)anthracene 6, 70E+00 1.17E-D8 NA NA 1.66E-09 1.46E+00 2.43E-09
Benzo(a)pyrene 5.08E+H00 8.83416E-09 NA NA 1.26E-09 146E+H01 1.84E-08
Benzo(b)ftuoranthene 9.20E+00 1.60E-08 NA NA 2 29E-09 1.46E+00 334E-09
Benzo(k)fluoranthene 2.93E+00 5.10E-09 NA NA 7.28E-10 1.46E-01 1.05E-10
Chrysene 8.00E+00 1.39121E-08 NA NA 1.99E-09 1.46E-02 2.90E-11
Dibenz(a,h)anthracene 4.93E-01 8.57E-10 NA NA 1.22E-10 1.48E+D1 1.79E-09
Indeno(1,2,3-cd)pyrene 3.70E+00 6.43E-09 NA NA 9.19E-10 1.46E+00 1.34E-G9
NA - Not Available Total Cancer Risk= 2.73E-08
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Table 29
. Oral Exposure to EU2 Surface Soil (0-1') by an Adolescent Visitor (uged 10-16 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd®ingR*EF*ED*CF*ME
BWH*AT
Cd - Concentration in sediment = mgkg se¢ below )
IngR - Ingestion rate for soii = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 12 reasonable assumption
ED - Exposure duration = - years 10 USEPA 1993, Region IV
CF - Conversion factor = kg/mg 1.00E-06 '
ME - Matrix effect = 1 Magee, et al,, 1996
BW - Body weight = ke 45 USEPA 1993, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEFPA 1991, HHEM
AT, - Averaging tirne - carcinogenic = days 25550 USEPA 1991, HHEM
: Average
Concentration in - Average Orzal Chronic Lifetime Dally Oral Cancer
Sail Daily Intake R Hazard Intake Stope Factor ‘
Constituent me/kg mg/kg-day  meskg-day  Index  mgkg-day  1/(mg/kg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 6.70E400 4.89E-07 NA NA 6.99E-08 7.30E-0t 5.10E08
Benzo(a)pyrene 5.08E+H00 371EQ7 NA NA 5.30E-08 7.30E+00 3.87E-07
Benzo(b)fluoranthene 9.20E+00 6.72E07 NA NaA . 9.60E-08 7.30E-01 7.01E-08
. |Benzo(k)fluoranthene 2.93E+00 2.14E-07 NA NA 3.06E-08 7.30E-02 2.23E-09
. Chrysene © B.OOE+00 5.84E-07 NA NA 8.35E-08 7.30E-03 6.10E-10
Dibenz(a,hjanthracene 4.93E-01 3.60E-08 NA KA 5.15E-09 7.30E+00 1.76E-08
mdeno(1,2,3-cd)pyrene 3.70E+00 2.70E-07 NA NA 3.86E-08 7.30E-01 2.82E-08
NA - Not Applicable Total Cancer Risk= 5. 77E-(7
6EU2_Vis_SoilB.XLS \ ingestion ENVIRONMENTAL STANDARDS LS
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Table 38
Dermal Exposure to EU3 Surface Soil (0-1') by an Adolescent Visitor {aged 10-16 years)

. Kerr McGee, Hartieshurg, MS
Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BWH*AT
Cs - Concentration in soil = mg'kg chem. spec.
SA - Surface area available for exposure = cmzfday 3052 . calcutated
SAl - Total skin sutface area = cm’ 12768.3 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 23.9% USEPA 1997, EFH
AH - Adherence factor=  mglem”  0.026 USEPA 1997, EFH
ABS),, - Absorption - cPAHs = 0.03 USEPA 1995, Region II!
EF - Exposure frequency =  days/vear 12 reasonable assumption
ED - Expasure duration = years 10 USEPA 1995, Region IV
CF - Conversion factor=  kgimg  1.00E-06
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
s AT, - Averaging time - carcinogenic = days 25550 USEPaA 1991, HHEM
: Average
Concentration Average Daily Dermal Lifetime Daily Cancer Slope
in Sail Intake Chronic RfD Hazard Intake - Facter
- Constituent mg/kg mg/kg-day my/ig-day Index mg/kg-day  L/(mg/kg-day) Cancer Risk
| Semivolatiles ‘ )
Benzo(a)anthracene 540E-01 = 9.39E-10 NA NA 1.34E-10 1.46E+Q0 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)uoranihene 1.40E+H00 2.43E-0% NA NA 3.48E-10 1.46E+00 5.08E-10
. Benzo{k)fluoranthene 4 90E-01 8.52E-10 NA . NA 1.22E-10 1.46E-01 1.78B-11 -
Chrysene 8.70E-01 1.51E09 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-0 1.04E-09 NA NA 1.49E-10 1:46E+00 2.18E-10
NA - Not Available - Total Cancer Risk=  4.10E-09
$EU3_Vis_SoilB.XLS \ dermal ENVIRONMENTAL STANDARDS
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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) = Cd*IngR*EF*ED*CE*ME
BW*AT
Cd - Concentration in sediment = mg'kg see below
IngR - Ingestion rate for sgil = 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 - PAHs = 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 in  Average Daily  Oral Chronic Lifetime Daily  Oral Cancer
Soil Intake RID Hazard Intake Slope Factor
Constituent ' mgrkg mgrke-day mg/kg-day Index mg/kg-day 1/(mgfkg-day)  Cancer Risk
Semivolatiles
Benzo(ajanthracene 5.40E-01 3.95E-08 NA NA 5.64E-09 7.30E-01 4.11E-09
Benzo(a)pyrene 7.10E-01 5.19E-08 NA NA 7.41E-09 7.30E+00 5.41E-08
Benzo(b)fluoranthene 1.40E+00 t.02E-07 NA NA 1.46E-08 7.30E-01 1.07E-08
. Benzo(k fluoranthene 4.90E-01 '3.58E-08 : MNA NA 5.11E-09 T.30E-02 3.73E-10
Chrysene : 8.70E-01 6.36E-08 NA NA 9.03E-09 7.30E-03 6.63E-11
Dibenz(a,h)anthracene - 1.60E-01 1.17E-08 NA NA - 1.6TE-09 T7.30E+00 1.22E-08
Indeno(1,2,3-cd)pyrene 6.00E-01 4.38E-08 NA NA 6.26E-09 7.30E-011 4. 57E-09
NA - Mot Applicable Total Cancer Risk = 8.61E-08

6EU3_Vis_SoilB.X1S \ ingestion : ENVIRONMENTAL STANDARDS
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Tabie 32
. Dermal Ekpasum to EU4 Sediment by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, MS '

Intake {mg/kg-day) = Cs*SA*AH* ABS*EF*ED*CF
BW*AT
Cs - Conceniration in sediment = mg/kg chem. spec.
SA - Surface area available for exposute = em/day 3945 calculated
SA, - Total skin surface area = e’ 12768.3 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure =. 30.9% USEPA 1997, EFH
AH - Adherence factor=  mglem® (.33 USEPA 1997, EFH
ABS,; - Absorption - ¢PAHs = 0.03 USEPA 1995, Region Il
ABS, - Absomption - other SVOCs = : 0.1 USEPA 1985, Region Il
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
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 Daily Dermal Lifetime Daily  Cancer Slope
Sediment Intake Chronic RTD  Hazard Intake * Factor Cancer
Constituent mg/kg mg/kg-day mg/kp-day Index mg/kg-day 1/(mpg/kg-dey) Risk
Semivolatiles
. Benzo(a)anthracene 3.30E+02 9:42E-06 NA NA L35E-06 146E+00 . 1.96E-06
‘ Benzo{a)pyrene 1.30E+02 A71E-06 NA NA 5.30E07 1.46E+01 7.74E-05
Benzo(b)fluorantheng 1 .BOE+02 5.14E-06 NA NA 7.34E-07 1.46E+00 1.07E-06
Benzo(k)fluoranthene 6.40E+01 1.83E-06 WA NA 261EQ07 1.46E-01 3.RI1E-08
Carbazole 5.90E+H02 5.61E-05 NA NA 8.02E-06 2.00E-02 L.60E-07
Chrysene . 2. 90EH)2 8.28E-06 NA NA 1.18E-06 1.46E-02  1.73E-08
Dibenz{a h)anthracene 1.20E+(1 342E07 MA NA 4.89E-08 1.46E+01 7.14E-07
Dibenzofuran 940E+02 B.94E-05 2.00E-02 447802 1.28E-05 NA NA
indeno{i,2,3-cdpyrene 4.70E+01 1.34E-06 NA NA 1.92E-07 LA46E+D0 2.80E-07
Maphthalene 3.00E+03 2.85E-04 1.00E-(12 2.85E-02 4,08E-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= 1.20E-05

6EU4_Vis_Sed.XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 33
Oral Exposure to EU4 Sediment by an Adelescent Visitor (Aged 7-16 years)
Kerr McGee, Hatticsburg, MS

Intake (mg/kg-day) = Cad*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 assurnption
ED - Exposure duration = years’ 10 - USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06 '
ME - Matrix effect = 1 Magee, et al., 1996
BW - Body weight = . kg 45 USEPA 1995, Region IV
AT, - Avetaging Ume - NONCATCINOZERic = days 3650 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in Average Daily Oral Chronic Lifetime Daity  Oral Cancer
Sediment Intake ' RD Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Endex mgfkg-day {mg/keg-day) Risk
Semivolatiles
Benzo{a)anthracene 3.30E+02 2.41E-05 NA NA 3.44E-06 7.30E-01 2.51E06
Benzo{a)pyrene 1.30E+0)2 9.50E-G5 NA NA ' 1.36E-G6 7.30E+00 9.90E-06
Benzo{b}luoranthene 1.80E+(2 1.32E-05 NA NA 1.88E-06 7.30E-D1 1.37E-06
Benzo(k)flucranthene 6.40E+01 4 .68E-06 NA NA 6.68E-07 7.30E-02 4.88E-08
Carbazole 5.908+)2 4 31E-05 NA NA 6.16E-06 2.00E-02 1.23E-07
Chrysene 2.90E+02 2.12E-05 NA NA - 3.03E-06 7.30E-03 2.21E-08
Dribenz(a,h)anthracene 1.20E+H)] R.T7E-07 NA NA t.25E-07 7.30E+00 9.14E-07
Dibenzofuran ' 9 A40E+(2 6.87E-05 4.00E-03 1.72E-02 9.81E-06 NA NA
Indenof1,2,3-cd)pyrene 4.70E+01 3.43E-06 NA NA 4.91E07 7.30E-01 3.58E-07
Naphthaiene 3.00EH03 2.19E-04 2.00E-02 1.10E-02 3.13E-05 NA NA
Phenanthrene 3.20E+03 2.34E-04 MNA NA 3.34E-05 NA NA
NA - Not Applicable Total Hazard Index = 2.81E-02 - Tota] Cancer Risk=1,53E-05

6EU4_Vis_Sed XLS \ ingestion ENVIRONMENTAL STANDARDS
Page 1 of 1




Table 34

Kerr McGee, Hattiesburg, MS

Dermal Exposure to EU4 Surface Water by an Adolescent Visitor (aged 7-16 years)

6EU4_vis_SW.XLS \ dermal
Page 1 of )

ENVIRONMENTAL STANDARDS

Intake {mg/kpg-day) = Cw*SA*Kp* ARS*ET*EF*ED*CTF
BW*AT
Cw - Concentration in surface water=  mg/L  see below
SA - Surface arca available for exposure = cm’ 3045 calculated
SA, - Total skin surface area = cm’ 12768.3 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;, - Absorption - cPAHs = 0.03 USEFA 1995, Region 1)
ABS, - Absorption - other SVOCs = 0.1 USEPA 1993, Region [l
' ET - Exposure time =  hrs/day ] USEPA 1992, Dermal Exposure Assessment
~ EF - Exposure frequency = days/year 12 reasanable assumption
ED - Exposure duration = years 10 USEPS 1993, Region IV
CF - Cotwversion factor=  L/iem®  1.OOE-03
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging livne - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration Dermal Average
in Surface Average Chronic Lifetime Cancer Slope
Water Kp Daily Intake RID Hazard  Daily Intake Factor )
Constituent mg/L em/hr mg/kg-day mg/ke-day Index mg/kg-day  1/(mg/kg-day) Cancer Risk
. Semivolatiles d
Benzo(a)anthracene 5.00E-03 §.10E-01 31.50E-07 NA NA 5.00E-08 1.46E+00 7.30E-08
Benzo(a)pyrene 5.00E-04 1.20E+00  5.19E-08 NA NA 7.41E-09 1.46E+01 1.08E-07
Benzo(b)fluoranthene 1.20E-02 1.20E+00 1.25E-0% NA NA 1.78E-07 1.46E+00 2.60E-07
Benzo(k)fluoranthene 2.00E-03 4 ABE+01 7.74E-06 NA NA 1.11E-06 1.46E-01 ‘1.62E-07
Bis(2-ethiylhexyl)phthalate 3.00E-03 3.30E-02 2.85E08 1.00E=02  285E-06 4 QRE-0% 1.40E-Q2 ANE-L
Carbazole 1.00E-02 3.57E-02 1.03E-07 NA NA 1.47E-08 2.00E-02 2.94E-10
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. 70E+00 1.17E-067 NA NA 1.67E-08 1.46E+0] 2 43E-07
Dibenzofuran 1.10E-02 1.51E-01 4.79E-07  2.00E-03 2.40E-04 6.B4E-08 NA NA
Indeno{1,2,3-cd)pyrenc S.00E-04 1.90E+00  8.22E-08 NA NA 1.17E-08 1.46E+00 1.HE-08
Phenanthrene 1.70E-02 2.30E- 1.13E-06 NA NA 1.61E07 - NA NA
NA - Not Available Totat Hazard Index =  2.42E-04 Total Cancer Risk = 8.64E-07




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
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 = days/year 12 Teasonable assumption
ED - Exposure duration = years 10 USEPA 1993, Region IV
ET - Exposure time = hrs/day | USEPA 1992, Dermal Exposure Assessment
BW - Body weight = kg 45 USEPA 1995, Region TV
AT, - Averaging timg - noncarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averging hme - carcinogenic = days 25550 USEPA 1931, HHEM
Concentration Average
in Surface Average Oral Chronic Lifetime Daily Oral Cancer
Water Dally Intake RID Hazard " Intake. Slope Factor
Constituent mg/L mg/kg-day mg/kg-day Index mg/kg-day  1/(mg/ikg-day) Cancer Risk
Semivolatiles
Benzo{a)anthracene 5.00E-03 1.65E-08 NA NA 5.22E-08 7.30E-01 3 81E-0%
Benzo(a)pyrene 5.00E-04 3.65E-09 NA NA 5.22E-10 7.30E+00 381E-00
Benzo(b)luoranthene 1.20E-02 8.77E-08 NA NA 1.25E08 7.30E-01 ‘9.14E-09
Benzo(k)fluoranthene 2.00E-03 1.46E-08 NA - RNA 209E-09 7.30E-02 1.52E-10
Bis(2-ethylhexyt)phthalate 3.00E-03 2.19E-08 2.00E-02 1.10E-06 3.13E09 1.40E-02 4.38E-11
. Carbazole 1.00E-02 7.31E08 NA NA ~ 1L.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,hanthracene 5.00E-04 3.65E-09 .~ NA NA 5.22E-10 7.30E+00 3.B1E-09
Dibenzofuran 1.10E-02 8.04E-08 4 OUE-03 2.01E-05 1.15E-08 NA NA
Indeno(1,2,3cd)pyrene 5.00E-04 3.65E-0% NA NA 522E-10 730E-0F  3.81E-10
Phenanthrene 1.70E-02 1.24E-07 NA MNA 1.77E-08 NA NA
NA - Not Applicable Total Hazard Index = 2.12E-05 Total Cancer Risk= 2. 14E-08
6EU4_Vis_SW.XLS \ ingestion ) ENVIRONMENTAL STANDARDS
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Table 36
Dermal Exposure to EU4 Surface Soil (0-1°) by an Adolescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, MS '

Page 1 of ]

Intake (mg/kg-day) = Ce*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration tn soil = me/ke chem. spec.
SA - Surface area available for exposure = emi/day 3052 calculated
SA, - Total skin surface area = cm’ 12768.3  USEPA 1997,EFH
Fs - Fraction of skin surface area available for exposure = 23.9% USEPA 1997, EFH
AH - Adhérence factor = l‘r'lgar'cm2 0.026 USEFA 1997, EFH
ABS,, - Absorption - cPAHs = 0.03 USEPA 1995, Region III
ABS, - Absorption - other SYOCs = 0.1 USEPA 1995, Region IH
.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
BW - Body weight = ke 45 LISEPA 1995, Region IV
AT, - Averaging time - noncareinogenic = days 3650 USEPA 1991, HHEM
ATc - Averaging time - carcinogenic = days 23350 USEPA 1991, HHEM
Avérage
Concentration Averzge Daily Dermal Chronic Lifetime Daily  Cancer Slope
in Soil Intake RID Hazard Entake Factar
Constituent mg/ke mg/kg-day mg/kg-day Index mg/kg-day 1/(ng/kg-day) Cancer Risk
Semivolatiles. .
Benzo(a)anthracene 9.30E+02 1.62E-D6 NA NA 2.31E-07 1 46E+00 337E07
’ Benzo(a)pyrene 5.00E+02 8.70E-07 NA NA 1.24E-07 1.46E+H1 1.81E-06
. Benzo(b)fluoranthene 5.30E+02 9.22E-07 NA NA 1.32E-07 1.46E+00 1.92E-07
Benzo(k)fluoranthene 2.90E+02 5.04E-07 MA NA 7.20E-08 1.46E-01 1.05E-08
Carbazole 2.30E+02 1.33E-06 NA NA 1.90E-07 2.00E-02 3B1E-09
Chrysene 6.90E+(2 1.20E-06 NA NA 1.7T1E-07 1.46E-02 2.50E09
Dibenz(a,h)anthracene 6.40E+) 1L.11E-07 NA NA 1.59E-08 1.46E+01 2.32ED7
Fluoranthene 4.60E+03 2.67E-05 2.00E-02 1.33E-03 3.BIE-06 NA NA
Indeno(1,2,3-cd)pyrene 2.50E+02 4.35E-07 NA NA 6.21E-08 1.46E+00 2.07E-D8
Naphthalene 2.20E+03 1.28E-05 1.00E-02 1.28E-03 1.82E-06 NA NA
* |Phenanthrene 6.40E+03 3.71E-05 NA NA 3.30E-06 NA NA
Pyrene 4 40E+0G3 2.55E-03 1.50E-02 1.70E-03 3.64E-06 - HA NA
MNA - Not Available Total Hazard Index = 4.31E-03 Total Cancer Risk =  2.6BE-06
6ELM4_Vis_SoilB.XLS \ dermal ENVIRONMENTAL STANDARDS




Table 37
. Oral Exposure to EU4 Surface Soil (0-1') by an Adelescent Visitor (Aged 7-16 years)
Kerr McGee, Hattiesburg, M§

Intake (mg/kg-day) = Cd*IngR*EF*ED*CE*ME
BW*AT
Cd - Concentration 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 = 1 Magee, et al., 1996
BW - Body weight = kg 45 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = davs 3630 . USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 23550 USEPA 1991, HHEM
Average :
Concentrationin -~ Average Oral Chronic Lifetime Daily Orzl Cancer
Soil Daily Intake RID Hazard Intake Slope Factor
Constituent mg/kg mg/hp-day mg/kg-day Index mg/kg-day  1/(mg/kg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 9.30E+02 6.79E-05 NA NA 9.ME-08 7.30E-01 7.09E-06
Benzo(a)pyrene 5.00E+)2 3.65E-05 NA NA 5.22E-06 7.30E+00 3.81E-05
Benzo{b){luoranthene 5.30E+02 3.87E-05 NA NA $.33E-06 7.30E-01 4.04E-06
Benzo(k)flucranthene 2.90E+02 2.12E-05 NA KA J03E-06 7.30E-02 2.21E407
. Carbazole ' 2 30E+H)2 1.68E-05 NA NA 2.4Q0E-06 2.00E02 4.80E-08
Chrysene 6.90E+02 5.04E-05 NA NA 7.20E-06 7.30E-03 5.26E-08
Dibenz(a,h)anthracene 6.40E+)1 4.68E-06 NA NA 6.68E-07 7.30E+00 4.88E-06
Fluoranthene " 4.60E+03 3.36E-04 4.00E-02 8.40E-03 4.80E-05 NA NA
Indeno(1,2,3-cd)pyrene 2.50E+02 1.83E-05 NA NA 2.61E-06 7.30E-01 1.90E-06
Naphthalene 2 20E+03 1.61E-04 2.00E-02 8.04E-03 2.30E-05 MA MNA
Phenanthrene 3.20E+03 2.34E-04 NA NA 3.34E-05 NA NA
Pyrene 4.40FE+02 3.21E-04 3.00E-02 1.07E-02 4.59E-03 NA NA
NA - Mot Applicable Total Hazard Index = 2.72E-02 Total Cancer Risk =  5.63E-05
6EU4_Vis_So0ilB.XLS \ ingestion ENVIRONMENTAL STANDARDS
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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

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT.
Cs - Concentration ins0il=  mg/kg  chem. spec.
SA - Surface area available for exposure =  cmi/day 3052 calculated
SA, - Total skin surface area = em’ 12768.3 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 23.9% USEPA 1997, EFH
AH - Adherence factor =  mglem” 0026 USEPA 1997, EFH
ABS,, - Absorption - ¢cPAHs = 0.03 USEPA 1995, Region 11}
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
BW - Body weight = kg 45 USEPA 1995, Region TV
AT, - Averaging time - noncarcinogenic = days 3650 USEPA 1991, HHEM '
" AT, - Averaging time - carcinogenic = days 25550 USEFPA 1991, HHEM
Bermal .
Concentration in  Average Daily Chronic Average Lifetime Cancer Slope
; Soil Intake RID Hazard Draily Intake Factor Cancer
Constituent me/kg mp/ke-day  mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
Benzo{ajanthracene 8.35E+01 1.45E-07 NA NA 2.07E-08 1. 46E+00 3.03E-08
Benzo{a)pyrene 5.25E+01 9.13E-08 NA NA 1.30E-08 1.46E+01 1.90E-07
Benzo(b)fluoranthene 7.95E+01 - 1.38E-07 NA NA 1.98E-08 1.46E+00 2.88E-08
Benzo(k)fluoranthene © 2.85E+H01 4.96E-08 NA NA 7.08E-09 1.46E-01 1.03E-09
. Chrysene 8.25E+01 1.43E-07 NA NA 2.05E-08 1.46E-02 2.99E-10
Dibenz(a,hjanthracene 7.43E+00 1.30E-08 NA NA 1.85E-09 1.46E+01 2. 70E-08
Indeno(1,2,3cd)pyrene 3. 10E+01 5.39E-08 NA NA 7.70E-09 1.46E+H)0 1.12E-08
MA - Not Available Total Cancer Risk =  2.89E-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) = Ca*mgR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for s0il = mg/day 100 USEPA 1997, EFH
EF - Exposur: 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 = 1 Magee, et al., 1996
BW - Body weight = kg 45 USEPA 1993, Region IV
AT, - Averaging tme - nancarcinogenic = days 3650 USEPA 1991, HHEM
AT, - Averaging lime - careinogenic = days 25550 ©  USEPA 199, HHEM
Average
Cancentration in - Average Oral Chroaic Lifetime Dally Oral Cancer
Soil Daily Entake RID Hazard Intake Slope Factor
Constituent ‘ mg/kg my/kg-day mg/kg-day Index mgfkg-day 1mg/kg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 8.35E+01 6.10E-06 NA NA 8.71E-07 7.30E-01 6.36E-07
Benzo(a)pyrene 5.25EH01 3.84E-06 NA NA 5.48E-07 7.30E+00 4.00E-06
Benzo(b)fluoranthene 7.95E+01 5.81E-06 NA RA R.30E-07 730E-01 . B.06E07
. Benzo(k)fluoranthene 2. 85E+(Q] 2.0BE-06 NA NA 2.97E-07 7.30E-02 2.17E-08
Chrysene §.25E+01 6.03E-06 NA i NA 8.61E-07 7.30E03 6.29E-09
Dibenz(a,h)anthracene 7.45E+00 5.44E-07 NA NA 7.78E-08 7.30E+00Q 5.68E-07] .
Indeno(1,2,3-cd)pyrene 3 10E+0 2.26E-06 NA NA 1.24E07 7.30E-0] 2.36E-07
NA - Not Applicabie Totai Cancer Risk =  6.07E-06

6EU5_Vis_Soil. XLS \ ingestion ENVIRONMENTAL STANDARDS
Page 1 of 1 ‘



Table 40 ' .
. Dermal Exposure to EUI Sediment by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/ke-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil = mg/kg chem. spec.
SA - Surface ares available for exposure = cm’/day 3000 calculated
SA, - Total skin surface ares = cm? 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor=  mgiem’  0.038 USEPA 1997; EFH
ABSp - Absorption - cPAHs = 0.03 USEPA 1995, Region I
EF - Exposure frequency = days/year 2 reasonable assumption
ED - Exposure duration = years 25 USEPA 1993, Region IV
CF - Conversion factor = kg/mg 1.00E-06
BW - Body weight = ke 70 USEFA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 425 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 mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1Amg/kg-day) Risk
Semivolaiiles
Benzo(a)anthracenc 590E-01 1.58E-10 NA NA 5.64E-11 1.46E+00 8.24E-11
. " |Benzoaypyrene 3.90E-01 1 04E-10 NA NA 3.73E-11 LAGE+0t  S5.44E-10
Benzo(b)fluoranthene 5.80E-01 1.53E-10 NA NA - 3.55E-n 1L.46E+00 8.10E-11
Benzo(k)fluoranthene 1.90E-01 5.09E-11 NA MA 1.82E-i1 1.46E-01 2.65E-12
Chrysene 5.30E-0] 1.42E-10 NA NA 5.07E-11 1.46E-02 7.40E-13
Dibenz{a,h}anthracene 6.20E-02 1.66E-11 MNA HA 5.93E-12 1.46E+01 8.65E-11
Indeno(1,2,3-cd)pyrene 2.20E-01 5.89E-11 NA NA 2.10E-11 1.46E+00 3.07E-11
NA - Not Available Total Cancer Risk= 8.28E-10
6EUI_MW_Sed. XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 41
. Oral Exposure to EUI Sediment by ¢ Mainienance Worker
Kerr McGee, Hattiesburg, M5

intake (mg/kg-day) = Cd*IngRAEF*ED*CF*ME
BW*AT
Cd - Cancentration in sediment = meg'kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 2 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 USEFA 1991, HHEM
Average
Concentration in  Average Daily Oral Chronic Liletime Daily  Oral Cancer
, Sediment Intake RID Hazard Intake Slope Facior
Constituent mg/kg mg/kg-day mag/kg-day Index mplkg-day 1/(mg/kg-day) Cancer Risk
Semivelatiles
Benzo(a)anthracene 5.90E-01 4.62E09 NA NA 1.65E-00 7.30E-0N 1.20E-09
Benzo(a)pyrene' 3.90E-1 3.05E-09 NA NA 1.09E-09 7.30E+G0 7T.96E-09
Benzo(b)flupranthene 5.80E-01 4. 54E-09 NA NA 1.62E-09 7.30E-01 1.18E-09
Benzo{k)fluoranthene 1.90E-01 1.49E-0% NA NA 5.31E-10 7.30E-02 3.88E-11
. Chrysene 5.30E-0] 4.15E-0% NA NA 1.48E-09 7.30E-03 .1.08E-11
Dibenz(a,h)anthracene 6.20E-02 4.85E-10 NA NA 1.73E-10 T.30E+H00 1.27E-09
Indeno(1,2,3-cd)pyrene 2.20E-0] "1.72E-09 NA NA 6.13E-10 7.30E-01 4,49E-10
NA - Not Apphlicable . Total Cancer Risk= 1.21E-08
6EUI_MW_Sed.XLS \ ingestion ENVIRONMENTAL STANDARDS
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Table 42 _
. Dermal Exposure to EU1 Surface Water by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mgkg-day) = Cw*SA*Kp*ABS*ET*EF*ED*CE
BW*AT
Cw - Concentration in surfece water=  mg/L.  see below
SA - Surface area available for exposure = em’ 3000 calculated
SA, - Total skin surfacearea=  ¢m’® 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEFA 1997, EFHH
Kp - Dermal permeabihty constant=  cm/hr see below
ABSp - Absorption - cPAHs = 0.03 USEPA 1995, Region 1T
ET - Exposure time =  hisiday | USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year. 2 reasonable assurmption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = L/em®  1.00E-03
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinagenic = days 25550 USEPA 1991, HHEM
Dermal Average
Concentration in Average Chronic Lifetime Daily Cancer Slape
Surface Water Kp Daily intake _RfD Hazard Intake Factor
Constituent mg/L cm/hr mg/ke-day mg/kp-day  Index mg/kg-day  1/(mg/kg-day) Cancer Risk
. Semivolatiles
Benzo(a)anthracene 1.00E-0Q3 8.10E-01 5.71E09 NA NA 2.04E-09 1.46E+00 2.98E-09
Benzo(a)pyrene 5 OOE-04 120E+00  4.23E-09 NA NA 1.51E-09 1. 46E+01 2.20E-08
Benzo(b)fluoranthene 5.00E-04 1.20E+00 4.23E-09 NA NA 1.51E-09 1. 46E+H00  2.20E-9
Benzo(k)fluoranthene 5.00E-04 4 48E+01 1.58E-07 NA NA 5.64E-08 1.46E-01 8.23E09
Chrysene 5.00E-04 8.10E-01 2.85E-09 NA MA 1.02E-09 1.45E-02 1.49E-11
Dibenz(a,h)anthracene 5.00E-04 2.70E+00 9.51E-09 NA NA 340E-09 1 46E+01 4.96E-08
indeno(],2,3-cd)pyrene 5.00E-04 1.90E+30 6.69E-09 NA NA 2.39E-09 1.46E+00 3.49E-09
NA - Not Available Total Cancer Risk= 8.85E-08
6EUI_MW_SW.XLS \ dermal : ENVIRONMENTAL STANDARDS
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Table 43 _
. Oral Exposure vo EUI Surface Water by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Csw*IngR*EF*ED*ET
BW*AT
Csw - Concentration in surface water = mg/L see helow
IngR - Ingestion rate for surface water = L/hour 0.01 USEPA 1995, Region IV
EF - Exposure frequency = days/year 2 reasonable assumption
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 RiD Hazard Intake Slope Factor
Constitnent myg/L mg/kg-day mg/kg-day Index - mg/kg-day 1/{mg/kg-day) Cancer Risk
Semivolatiies :

" |Benzo(a)anthracene 1.00E-03 7.83E-10 NA NA 2.80E-10 7.30E-01 2.4E-10
Benzo(aypyrene 5.00E-04 391E-10 NA NA 1.40E-10 7.30E+00 1.02E-0%
Benzo(b){luoranthene 5.00E-04 3.91E-10 NA NA 1.40E-10 T.30E-01 1.02E-10
Benzo(k)luoranthene 5.00E-04 3.91E-10 KA NA 1.40E-10 7.30E402 1.02E-11
Chrysene 5.00E-04 3.01E-10 NA NA 1.40E-10 7.30E-03 1.02E-12
Dibenz(a,h)anthracens 5.G60E-04 3.91E-10 NA NA 1.40E-10 7.30EHY0 1.02E-09
Indeno(1,2,3-cd)pyrene 5.00E-04 3.91E-10 NA NA 1.40E-10 7.30E-01 1.02E-10
NA, - Not Applicabie ‘ Total Cancer Risk = 2.46E-09

6EU1_MW_SW.XLS \ingestion ENVERONMENTAL STANDARDS

Page 1 of 1



Table 44
Dermal Expeosure to EU2 Surface Soil (0-6') by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mgfkp-day) = *SA*AH*ABS*EF*ED*
BW*AT
Cs - Concentration in soil = me/kg chem. spec.
SA - Surface area available for exposure=  cm’/day 3000 calculated
SA, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adhererice factor=  mglem®  0.038 USEFPA 1997, EFH
ABSp - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
EF - Exposure frequency = days/year 150 reasonable agsumption
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 lime - noncarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in  Average Daily Dermal Average Lifetime Cancer Slope :
Seil Intake Chronic RfD)  Hazard Daily Intake Facter Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kp-day) Risk
Semivolatiles .
Benzo{a)anthracene 2.B0E+00 5.62E-08 NA NA 2.01E-08 1. 45E+00 29IE08
Benzo(a)pyrene 2 64E+00 5.30E-08 NA NA 1.89E-08 1.46E+01 2.76E4Q7
‘| Benzo(b)fluoranthene 9.20E+N} 1.85E-07 NA NA 6.60E-08 146E+D0 9.63E-08
Bt;nzo(k)ﬂuoranthené 1.84E+00 3.69E-08 NA NA 1.32B-08 1.46E-01 1.93E-09
. Chrysene S.A3E+00 L.O7E-07 NA NA 31.82E-08 1.46E-02 5.58E-10
Dibenz(a,h)anthracene 2.39E-01 4.80E-09 NA NA 1.71E-09 1.46E+01 2.50E-08
Indeno{1,2,3-cd)pyrene 1.97E+00 3.96E-08 NA NA 1.41E-08 1.46E+H)) 2.06E-08
NA - Not Available Total Cancer Risk = 4.50E-07

6EU2_MW_S0il.XL5 \ dermal ENVIRONMENTAL STANDARDS
Page 1 of 1




Table 45
. Oral Exposure te EU2 Surface Soil (0-6°) by @ Maintenance Worker
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 - Ingesticn rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 150 reasonabie assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kp/mg 1.00E-06
ME - Matrix effect = 1 Mages, et al., 1996
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - nohcarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Oral Chronic Lifetime Daily Oral Cancer
Soil Intake RfD Hazard Intake Slope Factor .
Constituent me/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{img/kg-day) Cancer Risk
Semivolatiles
Benzo{a)anthracene 2 80E+00 1.64E-06 NA NA 5.8TE-07 7.30E-01 429E-07
Benzo{a)pyrene 2.64E+00 1.55E-06 NA NA 5.54E-07 7.30E+K) 4.04E-06
Benzo{b)fiuoranthene 9.20E+00 5 A0E-06 NA NA 1.93E-06 7.30E-01 1.41E-06
Benzo(k Mluoranthene 1.B4E+00 1.0BE-06 MA NA 3.86E-07 7.30E-02 2.82E-08
. Chrysene 5.33E+H00 3.13E06 NA NA 1.12E-06 ~ 7.30E-03 8.16E-0%
Dibenz(a,h)anthracene 2.39E-01 1.40E-07 NA NA S.01E-08 7.30E+00 3.66E-07
indeno(1,2,3-cd)pyrenc 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_S50il. XLS \ ingestion ENVIRONMENTAL STANDARDS

Page i of 1



Table 46
. Dermal Exposure to EU4 Sediment by a Maintenance Worker
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 arca available for exposure = cm‘day 3000 calculated
SA, - Total skin surface area = cm’ 20000 LUSEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH
AH - Adherence factor=  mgicm®  0.038 LUISEPA 1997, EFH
ABS, - Absorption - cPAHSs = 6.03 USEPA 1995, Region III
ABS; - Absorption - other SVOCs = €1 USEPA 1995, Region 1I}
EF - Exposure frequency = days/year 2 reasonabie 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 USEFPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal ;
Concentration in  Average Dsily  Chronic ¢ Average Lifetime Cancer Slope
Sediment Intake RITy Hazard Daily Intake Factor  Cancer
Constituent mg/kg ma/kg-day mg/kg-day Index mg/kp-day U/ (mg/kg-day) Risk
. Semivalatiles :
Benzo(ajanthracene 3.30E+02 B.83E-08 NA NA 3.16E-08 1.46E+00 4.61E-08
Benzo{a)pyrene 1.30E+02 3.48E-08 NA NA 1.24E-08 L46E+0] 1.81E-07
Benzo(b)fluoranthene 1.80E+H}2 4 82E-08 NA NA 1.72E-08 1.46E+00 2.51E-08
Benzo(k)fluoranthene 6.40E+01 1.71E-08 NA NA 6.12E-09 1.46E-01 8.93E-10
Carbazole 5.90E+02 5.26E-07 NA NA 1.88E-07 2.00E-02 3. 76E09
Chrysene 2.90E-+)2 7.76E-08 NA Na 2.77E-08 1.46E-02 4.05E-10
Dibenz{a,h)anthracene 1.20E+01 J21E09 NA NA 1.15E-0% 1.46E+01 1.68E-08
Dibenzofuran 9 40E+H)2 B.39E-07 2.00E-03 4.19E-04 I.00E-07 NA NA
indeno(1,2,3-cd)pyrene 4. TOE+Q] 1.26E-08 NA NA 4 49E-09 1.46E+(0 6.56E-09
Waphthalene 3.00E+03 2.68E-06 1.00E-(2 2.68E-04 9.56E-07 NA - NA
Phenanthrene 3.20E+03 2.86E-06 NA NA 1.02E-06 NA NA
WA - Not Available Total Hazard Index =  6.87E-04 Total Cancer Risk = 2.81E-07
SEU4_ MW _Sed.XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 47
. Oral Exposure to EU4 Sediment by a Maintenance Worker

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 soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 2 Teasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region TV
CF - Conversion factor = keg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al_, 1996
BW - Body weight = kg 76 . - 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 Canver
in Sediment  Daily Istake RID Hazard Intake Slope Factor .
Constiteent mg/kg mgfig-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 3.30E+H02 2.58E-06 NA NA 9.23E-07 7.30E-01 6.73E-07
Benzo(a)pyrene 1.30E+02 1.02E-06 NA NA 3.63E-07 7.30E-+00 2 G5E-06
Benzo(b)fluoranthene 1.30E+(2 1.41E-06 NA KA 5.03E07 7.30E-01 J.67E-07
Benzo(k)fluoranthene 6.40E+01 5.01E-07 NA Na ~ L79E-07 7.30E-02 1.31E-08
. Carbazole 5.90E+02 4.62E-06 NA NA 1.65E-06 2.00E-02 3.30E-08
IChrysene 2.90E+02 2.27E-06 NA NA 8.11E07 7.30E-03 5.92E09
Dibenz(a,h)anthracene 1.20E+01 9.39E-08 NA NA 3.35E-08 7.30E+00 2.45E07-
Dibenzofuran 9.40E+02 7.36E-06 4.00E-03 1.84E-03 2.63E-06 NA NA
Indeno(1,2,3-cd)pyrene 4.70E+0] 3.68E-07 NA NA 1.31E-07 7.30E-0t 2.59E-08
Naphthalene 3.00E+03 2.35E-05 2.00E-02 1.17E-03 8.39E-C6 NA NA
Phenanthrene 3.20E+03 2.50E05 NA NA 8.95E-06 - NA NA
NA - Not Applicable Total Hazard index = 3.01E-03 ’ Total Cancer Risk = 4.09E-06
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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*SA*Kp* ABS*ET*EF*ED*CF
BW*AT
Cw - Concentration in surface water=  mg/L  see below
SA - Surface area available for exposure = cm® 3000 calenlated
SA, - Total skin surface area = ©m’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15.0% USEPA 1997, EFH’
Kp - Dcnn_al permeability constant=  cm’/hr  see below
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region I
ABS, - Absorption - other SVQCs = 61 USEPA 1995, Region M1}
ET - Exposure time =  hrs/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 2 Teasonable assumption
ED - Exposure duration=  years 25 USEPA 1995, Region IV
CF - Conversion factor=  Licn  1.00E-03
BW - Body weight = kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcincgenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration Average Dermal Average
in Surface Draity Chroenic Lifetime Draily Cancer Slope
Water Kp Intake RIiD Hazard Intake ‘Factor
Constituent me/L emvhr mg/kg-day mg/kg-day Index mg/kg-day  IA{mg/kg-day) Cancer Risk
. Semivolatiles
Benzo(a)anthracene 5.00E-03 8.10E-01 2.85E-08 NA NA 1.02E-08 1. 46E+00 1.49E-G8
Benzo(a)pyrene 5.00E-04 1.20E+00  4.23E-(09 KA NA 1.51E-09 1. 46E+01 2.20E-08
Benzo({b)fluoranthene 1.20E-02 1.20EH)G LOLE-O7 NA NA 3.62E-08 1.46E+00 5.29E-08
Benzo(k)fluoranthene 2.00E-03 4 48E+01] 6.31E-07 NA NA 2.25E-07 1.46E-01 3.29E-08
Bis{2-ethylhexyl)phthalate 3.00E-03 3.30E-02 2.32E-09 1.00E-02 2.32E407 8.30E-10 I 40E-02 1.16E-11
Carbazole 1.00E-(2 3.57E-02 8.39E-09 NA NA 3.00E-09 2.00E-02 6.00E-11
Chrysene 6.00E-03 8.10E-01 3.42E-08 NA MNA 1.22E-08 1.46E-02 1.79E-10
Dibenz(a,h)anthracene 5.00E-04 2.70EH00 2.51E-09 NA NA 3.40E-09 1.46E+0] 4.96E-08
Dibenzofuran 1.10E-02 [.51E-01 3O0E08  2.00E-03 i.95E-05 1.39E-08 NA NA
Indeno(1,2,3cd)pyrene 5.00E-04 1.90E+00 6.69E-09 NA NA 2.39E-09 1.46E+00 1.49E09
Phenanthrene : 1.70E-02 2.30E-0 9.18E-08 NA. NA 3.28E-08 NA NA -
NA - Not Available Total Hazard Index =  1.97E-03 Total Cancer Risk = 1.76E-07

6EU4 MW _SW.XLS \ dermal
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Table 49
.  Oral Exposure to EU4 Surface Water by a Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cew*IngR*EF*ED*E]
BW*AT
Csw - Concentration in surface water = mg/L see below
IngR - Ingestion rate for surface water = L/hour 0.01 USEFA 1995, Region IV
EF - Exposure frequency = days/year 2 - reasonable assumption
ED - Exposure duration = years 25 USEFA 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 - noficarcinogenic = days 9125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1921, HHEM
Concentration Average
in Surface Average Oral Chrenic Lifetime Daily  Oral Cancer
Water Daity Intake RiD Hazard Intake  Slope Factor
Constituent mg/L mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiies
Benzo(a)anthracene 5.00E-03 IME-09 NA NA 1.40E-09 7.30E-01 1.02E-09
Benzo(a)pyrene 5.00E-04 3.91E-i0 NA NA 1.40E-10 7.30E+00 1.02E-09
Benzo(b)luoranthene 1.20E-02 9.39E-09 NA NA 3.35E-09 7.30B-01 2.45E-09
Benzo(k)luoranthene 2.00E-03 1.57E-09 NA NA 5.59E-10 7.30E-02 4.08E-11
Bis(2-ethylhexyl)phthalate 3.00E-03 2.35E-09 2.00E-02 1.17E-07 8.39E-10 1.40E-02 1.17E-1t1
Carbazole 1.00E-02 7.83E-09 NA NA 2.80E-09 2.00E-02 5.59€-11
Chrysene d 6.00E-03 4.70E-09 NA NA 1.68E-09 7.30E-03 1.22E-11
Dibenz(a h)anthracene 5. 00E-04 391E-10¢ MNA NA 1.40E-10 7.3GE+00 1.02E-09
Dibenzofuran 1.10E-02 8.61E-09 4.00E-03 2.15E-06 31.08E-09 Na NA
Indena(l 2,3-cd)pyrene 5.00E-04 3.01E-10 NA NA 1.40E-1Q 7.30E-01 1.02E-10
Phenanthrene 1.70E-Q2 1.33E-08 NA NaA 4.75E09 Na NA
NA - Not Applicable Total Hazard Index = 2.27E-06 Total Cancer Risk = 5.73E-09
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Table 50 _
Dermal Exposure to EU4 Surface Soil (6-6') by a Maintenance Worker
Kerr McGee, Hattieshburg, MS

Intake (mg/kg-day) = Cs*SAXAH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil =  mgkg  chem. spec.
SA - Surface area available for exposure =  cm®/day 3000 calculated
SA,- Towl skin surface area= o’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface arca available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor= mg/om®  0.038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.02 USEPA 1995, Region Il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1993, Region Il
EF - Expoéure frequency = days/vear 1350 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region [V
CF - Conversion factor =  kg/mg  1.00E-06
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
Dermal Average
Concentration Average Dhaily  Chronic Lifetime Daily  Cancer Slope
: in Seil Intake - RID Hazard Intake Factor Cancer
Constituent mg/ke mg/kg-day  mg/kp-day Index mg/kg-day 1/{mg/kg-day) -Risk
Semivolatiles
Benzo(a)anthracene 9.30E+02 1.87E-05 NA NA 6.67E-00 1.46E+H30 9. 74E-06
Benzo{a)pyrene J.00E+02 1.00E-05 NA NA 3.59E-06 1.46E+01 5.23E-03
. Benzo{b)fluoranthene 5.30E+02 1.06E-05 NA NA 3.80E06 146E+00 5.55E-06
Benzo{k)fluoranthene 2.9DE+HD2 5.82E-06 NA NA 2.08E-06 1.46E-0] 3.04E-07
Carbazole 6.20E+H)2 4. 15E-05 NA NA 1 48E-05 2.00E-02 2.96E-07
Chrysene 6.90E+(2 1.39E-05 NA NA 4.95E-05 1.46E-02 7.22E-08
Dibenz(a,h)anthracene 6.40E+0] 1.29E-06 NA NA 4.59E-07 146EH} 6.70E-06
Indenc(l,2,3-cd)pyrene 2 50E+02 5.02E-06 NA NA 1.79E-05 1.46E+00 2.62E-06
Maphthalene 3.50E+03 2.34E-04 1.00E-02 2.34E-02 8.37E-05 NA NA
KA - Not Available . Total Hazard index =  2.34E-02 Total Cancer Risk = 7.76E-05
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Table 51
. Oral Exposure to EU4 Surface Soil (0-6°) by @ Maintenance Worker
Kerr McGee, Hattiesburg, MS

Intake (mgfke-day) = Cd*ingR*EF*ED*CF*ME
BW*AT
Cd - Concentration in soil = my/kp see below
IngR - ingestion rate for soil = mg/day 100 USEPA 1997, EFH
_ EF - Exposure frequency = daysiyear 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kgimg 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
Average
Concentration  Average Orat Chronic Lifetime Daily  Oral Cancer
in Soil Daily Intake RID Hazard Intake Slope Factor Cancer

Constituent mg/kg mg/kg-day mg/kp-day Index mg/kpg-day  1/(mg/kg-day) Risk

Semivolatiles

Benzo(a)anthrecene 9.30E+)2 £46E-04 NA - NA 1. 95E-04 7.30E-01 1.42E-04

Benzo(a)pyrene 5.00E+02 2.94E-04 NA NA 1.05E-04 7.30E+00 7.65E-04

Benzo(b)fluoranthene 5.30E+02 311E-04 NA NA 1.11E-04 7.30E-01 8.11E-05

Benzo(k)fluoranthene 2.90E+02 1.70E-04 NA NA 6.08E-05 - 7.30E-02 4.44E-06
. Carbazole 6.20E+02 364E-04 NA NA 1.30E-04 2.00E-02 2.60E-06

Chrysene ‘ 6.90E+02 4.05E-04 NA NA 1.45E-04 7.30E-03 1.06E-06 .

Dibenz(a,hjanthracene 6.40E+01 3.76E-05 NA NA 1.34E-05 7.30EH)0 9.80E-05

Indena(1,2,3-cd)pyrene 2.50E+02 1. 47E-04 NA MNA 5.24E-05 © 7.30E-01 3.R3E-05

Naphthalene 3.50E+03 2.05E-03 2.00E-02 1.03E-01 7.34E-04 . NA NA

NA - Not Applicable Total Hazard Index = 1.03E-01 Total Cancer Risk= 1.13E-03
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Table 52
. Dermal Exposure to EUS Surface Soil (0-6°) by a Maintenance Worker
' Kerr McGee, Hattiesburg, M5

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW=*AT
. Cs - Concentration in soil = mg/kg chem. spec.
SA - Surface area availabie for exposure = cm"fday 3000 calculated
SA, - Total skin surface arca = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area availabie for exposure = 15% USEPA 1997, EFH
AH - Adherence factor= mg/em”®  0.038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
EF - Exposure frequency =  davs/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
Dermal Average
Concentration Average Chronic Lifetime Daily Cancer Slope
n Seil Draiiy Intake RfD Hazard Intake Factor Cancer
Constituent meg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
Benzo{ajanthracene 7.77EH01 1.56E-06 NA NA 5.57E-07 1.46E+00 8.13E-07
. Benzo(a)pyrene 4.10E+01 8.23E-07 NA NA - 29407 1 46E+01 4 29E-06
Benzo(b)uoranthene 7.95E+(01 1.60E-06 NA NA 5.70E-07 1.46E+00 8.32E-07
Benzo(k)fluoranthene 1.97E+01 3.96E-07 NA NA 141E-07 1.46E-01 2.06E-08
“|Chrysene ‘ 8.25E+ 1.66E-06 NA HA 5.92E-07 1.46E-02 8.64E-00
Dibenz(a,h)anthracene 2.04E+00 4.10E-08 NA NA 1.46E-08 - 1. 46E-+01 2.14E-07
: Indeno{1,2,3-cd)pyrene 1.71E+01 3 43E-07 NA WA 1.23E07 1.46E+H(0 1.79E-07
j NA - Not Available . Total Cancer Risk = 6.36E-06
|
\
|
|
\
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Tahle 53
. Oral Exposure to EUS Surface Soil (0-6') by @ Maintenance Worker
Kerr McGee, Hattiesburg, MS '

Inake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = me'kp see below
IngR - Ingestion rate for s0il = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Regon IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matnix 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, - Avetaging time - carcinogenic = days 25350 LUSEPA 1991, HHEM
Concentration in  Average Daily Oral Chrenic ' Average Lifetime Oral Cancer
Soil intake RID Hazard Daily 1ntake Sloepe Factor
Counstituent mg/kg mg/kg-day mg/kg-day index myg/hg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles '
Benzo(ajanthracene T.7TE+0L 4_56E-05 NA NA 1.63E05 7.30E-01 1.19E-05
Benzo(a)pyrene 4.19E+)1 2.41E-05 NA NA B.6OE-06 7.30E+00 6.28E-05
Benzo(b)fluoranthene 7.95E+01 4.67E-05 MNA NA 1.67E-05 7.30E-01 1.22E-05
Benzo(k)fluoranthene " 1.97E+01 1.16E-05 NA NA 4 13E06 7.30E-02 3.02E-07
. Chrysene 8.25E+01 4.84E-05 NA NA 1.73E-03 7.30E-03 1.26E07
Dibenz{a;h)anthracene 2.04E+00 1.20E-06 NA NA 4.28E-07 T30EHO 3 12E06
Indeno(1,2,3-cd)pyrene L.71E+01 1.00E-05 NA NA 3.59E-06 7.30E-01 2.62E-06
NA - Not Applicable ) Total Cancer Risk =  9.30E-05
6EUS_MW_Soil XLS \ ingestion ENVIRONMENTAL STANDARDS
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Table 55
. Oral Exposure to EUI Sediment by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd*ingR*EF*ED*CEF*ME
BW*AT
Cd - Concentration in sediment = me/kg see below
IngR. - Ingestion rate for soil = mg/day 480 USEPA 1997, EFH
EF - Exposure frequency = days/year = 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 al.,, 1996
BW - Body weight = kg 10 USEPA 1995, Region IV
AT, - Averaging time - noncarginogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days . 25550 USEPA 1991, HHEM
. Average
i Concentration in ~ Average Oral Chronic Lifetime Daily  Oral Cancer
| Sediment DPaily Intake RfD Hazard Intake Slope Factor
Constituent mg/kg mg/kg-day mg/ke-day Index mg/kg-day ° 1/(mg/kg-day) Cancer Risk
Semivolatiles
Benzo{a)anthracene 5.90E-01 8.87E-D8 NA NA 1.27E-09 7.30E-01 9.25E-10
~ Benzo(a)pyrene 3.90E-01 5.86E-08 NA NA 8.37E-10 7.30E+00 6.11E-09
Benzo(b)luoranthene 5.80E-01 8.72E-08 NA NA 1.25E-09 7.30E-01 " 9.09E-10
Benzo{k)luoranthene 1.90E-0] 2.86E-08 NA NA 4.08E-10 7.30E-02 2.98E-11
. Chrysene 5.30E-01 7.97E-08 NA KA 1.14E-09 7.30E-03 831E-12°
[¥ibenz(a,h)anthracene 6.20E-02 9.32E-09 NA NA 1.33E-10 T30E+H00 9.72E-10
Indenc(1,2,3-cd)pyrene ] 2.20E-01 331E-08 NA NA 4.72E-10 7.30E-01 3.45E-10
MNA - Not Applicabie : Total Cancer Risk= 9.30E-09
GEU1_CW_Sed.XLS \ingestion ENVIRONMENTAL STANDARDS
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Table 56

Dermal Exposure to EUI Surface Water by a Construction Worker

.(err McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cw*SA*Kp* ABS*ET*EF*ED*CF
BW*AT
Cw - Concentration in surface water = mg/L see below
SA - Surface area available for exposure = em’ 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 = cmvhr see below
ABS, - Absorption - ¢PAHs = .03 USEPA 1995, Region 111
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency =  days/year B reasongble assumption R
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = Licm? 1.00E-03
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
Concentration in Average Subchronie Average Lifetime Cancer Slope
Surface Waier Kp Daily Intake RiD Hazard Iraity Intake Factor
Constituent mg/L cm/hr mgfkg-day mg/kg-day Index mg/kg-day 3/{(mg/kg-tay) Cancer Risk
Semivolatiles 5
1Benzo(ajanthracene 1.00E-03 8.10E-01 2.28E-08 NA NA 3.26E-10 1. 46E+O0 4.76E-10
enzo{a)pyrene 5.00E-04 1.20E+00 1.69E-08 NA NA 2.42E-10 1.46E+Q! 353E-09
‘enzo(b)ﬂum‘anthene 5.00E-04 1.20E+00 1.69E-08 NA NA 242E-10 1.46E+Q0 3.53E-10
Benzo{k)fiucranthene 5.00E-04 4 43E+0] 6.31E-07 NA NA 9.02E-09 1.46E-01 1.32E-09
Chrysene 5.00E-04 8.10E-01 1.14E-08 NA NA 1.63E-10 1.46E-02 2.38E-12
Dibenz(a,h)anthracene 5.00E-04 2. HOE+Q0 3.80E-08 NA NA 5.43E-10 1.46E+01] T93E-09 -
Indeno(1,2,3-cdjpyrene 5.00E-04 1.90E+Q0 2.68E-08 NA NA 3.82E-i0 1.46E+00 5.58E-10
NA - Not Available Total Cancer Risk=  1.42E-08

6EUI_CW_SW . XLS \ dermal
Page 1 of 1

ENVIRONMENTAL STANDARDS




Table 57 ;
Oral Exposure to EUI Surface Water by a Construction Worker
Kerr McGee, Hattiesburg, 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 = L/hour .01 USEPA 19935, Region IV
EF - Exposure frequency = daysiyear 8 reasanable assumption
ED - Exposure duration = years 1 UISEPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
BW - Body weight = kg 70 LISEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 LISEPA 1991, HHEM
AT, - Averaging ime - Carcinggenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Oral Lifetime Daily  Oral Cancer
Surface Water Entake Subchronic RID Hazard Intake Slope Factor
Constituent mg/L mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Caneer Risk
Semivolatiles :
Benza(a)anthracene ' 1.00E-03 3.13E-09 NA NA 4.47E-11 7.30E-01 3.27E-11
Benzo(a)pyrene : 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E+00 1.63E-10
Benzo(b){luoranthene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E-01 1.63E-11
Benzo(k){luoranthene 5.00E-04 " 1.57E-09 NA NA 2.24E-11 7.30E-02 1.63E-12
Chrysene 5.00E-04 1.57E-09 NA KA 2.24E-11 7.30E-03 1.63E-13
Dribenz(a,h)anthracene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E+00 1.63E-10
Indeno(1,2,3-cd)pyrene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E-01 1.63E-11
NA - Not Applicable Total Cancer Risk = 3.94E-10

6EU1_CW_SW.XLS Vingestion
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Table 58
. - Dermal Exposure to EU2 Soil (0-10") by a Construction Worker

Kerr McGee, Hattiesburg, M§
ntake (mp/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’/day 5560 calculated
SA, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area availabie for exposure = 27.3% USEPA 1997, EFH
AH - Adherence factor = mg/em® 0.1 USEPA 1997, EFH
ARBS, - Absorption - cPAHs = 0.03 USEPA 1995, Region i}
EF - Exposure frequency = daysivear 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 Cancer Slope
in Seil Intake RID Hazard Iniznke Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day  Y{mg/kg-day) Risk
Semivolatlles '

. Benzo(a)anthracene 6.70E+00 3.50E-07 NA NA 5.00E-09 LAGE+0) 7.30E-09
Benzo{a)pyrene 5.20E+00 2.72E07 NA NA -~ 3.88E-09 - 1.46E+(}1 5.60E-08
Benzo{b)fluoranthene 9.20E+00 4.80E-07 NA NA 6.86E-09 1.46E+00 1.00E-08
Benzo(k)fluoranthene x 3.60E+00 1.88E-07 NA NA 2.69E09 1.45E-01 31.92E-10
Chrysene 5.33E+00 2.78E-07 NA NA 398E-09 1.46E-02 581E-11
Dibenz(a,hjanthracene 2.39E-0] 1.25E-08 NA NA 1.78E-10 1.46E+01 2.60E-09
Indeno(l,2,3-cd)pyrene 3.70E+00 1.93E-07 NA NA . 2.76E-09 1.46E+00 4.03E-09
NA - Not Available . : Total Cancer Risk= 8.10E-08
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Page 1 of 1



\ dable 59

ral Exposure to EU2 Soil (0-10') by a Canstruction Worker
Kerr McGee, Hattiesburg, MS

see below
480

100

10

70

i
1.00E-06

0
365
25550

Intake {mg/kg-day) = Cd*ingR*EF*ED*CF*ME
BW=*AT
Cd - Concentration in soi] = mg/kg
IngR, - Ingestion rate for soil = mg/day
IngR,, - Ingestion rate for soil = mg/day
EF, - Exposure frequency = days/year
EF,, - Exposure frequency = days/year
ED - Exposure duration = years
CF - Conversion factor = kg/mg
ME - Matrix effect =
BW - Body weight = ke
AT, - Averaging time - noncarcinogenic = days
AT, - Averaging time - carcinogenic = days

USEPA 1997, EFH
USEPA 1997, EFH
reasonable assumption

reasonable assumption
USEPA 1995, Region IV

Magee, et al.,, 1996
USEPA 1995, Region IV
USEFPA 1991, HHEM
USEPA 1991, HHEM

Exgnsure Level A

Concentration in

Average Daily

Average Lifetime Daily

Oral Cancer Siepe

7EU2_CW_50il. XLS \ ingestion

Page 1 of |
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Soil Intake Oral Chronic RfD  Hazard Intake Facter
Constituent mg/hg mg/kg-day mg/kg-day Endex mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles
enzo{ajanthracene - 6.70E+00 1.26E-06 NA NA 1.80E-08 7.30E-01 1.31E-08
‘enzo{a)pyrene . 5.20E-+00 9. 77E-07 NA NA 1. 40E-08 7.30E+00 1.02E-07
Benzo{b)fluoranthene 9.20E+00 1.73E-06 NA NA 2.47E-08 7.30E-01 1.80E-08
Benzo{k)luoranthene 3. 60E+00 6.76E-07 NA NA 9_66E-09 7.30E-02 7.05E-10
Chrysene 5.33E+00 1. 00E-06 NA MA 1.43E-08 1.30E-03 1.04E-10
Dibenz{a,h)anthracene 2.39E-01 4.49E-08 NA NA 6.41E-10 7.30E-+00 4.68E-09
Indeno(1,2,3-cd)pyrene 3. 7T0E+00 6.95E-07 NA NA - 5.93E-09 7.30E-01 7.25E-09
NA - Not Applicable Cancer Risk = 1.46E-07
Exposure Level B
Concentration in ~ Average Daily Average Lifetime Daily Oral Cancer Slope
Soll Intake - Oral Chronic RfD Hazard Intake Facter _
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mygfkg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 6. T0E+00 1.84E-06 MNA NA 2.62E-08 7.30E-01 1.91E-08
Benzo(ajpyrene 5.20E+00 1.42E-06 NA NA 2.04E-08 7.30E+0D 1.49E-07
Benzo(b)fluoranthene 9.20E+00 2.52E-06 NA NA 3.60E-08 7.30E-01 2.63E-08
Benzo{k)}luoranthene 3.60E+00 9.86E-07 NA NA 1.41E-08 7.30E-02 1.03E-09
Chrysene 5.33E+00 §.46E-06 NA NA 2.09E-08 7.30E-03 1.52E-10
Dibenz(a, hjanthracene 2.39E-01 6.55E-08 NA NA 9.35E-10 7.30E+00 6.83E-09
Indeno(1,2,3-cd)pyrene 3 TOE+HOD 1.01E-06 NA NA 1.45E-08 7.30E-01 1.06E-08
NA - Not Applicable Cancer Risk=  2L.13E407
Total Cancer Risk=  3.58E-07
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Table 61
Dermal Exposure to EU4 Sediment by a Construction Worker
Kerr Mc(Gee, Hattieshurg, M5

Intake {mg/kg-day) = Ce*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = meg/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
AMN - Adherence factor=  mgiem®  0.13 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 111
ABS; - Absorption - other SVOCs = 0.1 USEPA 1995, Region I
EF - Exposure frequency =  days/year 8 reasonable assumption
ED - Exposure duration = years i reasoneble 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 Daily Cancer Slope
in Sediment  Draily Intake R = Hazard Intake Factor Cancer
Constituent mg/kg mg/kg-day  mg/ke-day Index mg/kg-tlay 1/{mg/kg-day) Risk
Semivolatiles
. Benzo(a)anthracene 3.30E+02 1.21E-06 NA NA 1.13E-08 1.46E+00 2.52E-08
Benzo{a)pyrene 1.30E+02 4.76E-07 NA NA 6.80E-09 1.46E+)1 9.93E-08
Benzo(b)luoranthene 1.80E+Q2 6.59E-07 NA NA 9.42E-09 1.46E+00 1.38E-08
Benzo(k fluoranthene 6.40E+01 2.34E-07 NA NA 335E0% L.46E-01 4.89E-10
Carbazole 5.90E+(2 7.20E-06 NA NA 1.03E-07 2.00E-02 2.06E-09
Chrysene 2.90E+02 1.06E-06 NA NA 1.52E-08 1.46E-02 2.22E-10
Dibenz(a,hjanthracene 1.20E+0) 4.40E-08 NA NA 6.28E-10 1.46E+0 Q.17E-09
Dibenzofuran : - 940E+HO2 1.15E-05 NA NA 1.64E-07 Na _ NA
Indeno(1,2,3-cd)pyrene 4.70E+01 1.72E-07 NA NA 2.46E-09 1.46E+00 3.59E-09
Naphthalene 3.00E+03 3 66E-05 NA NA 5.23E07 NA NA
" |Phenanthrene 3.20E+03 191E-05 NA NA 5.58E-07 NA NA .
NA - Not Available Total Cancer Risk =  1.54E-(7
6EU4_CW Sed.XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 62
. Ovral Exposure to EU4 Sediment by a Construction Worker
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 sediment=  mg/day 480 LUSEPA 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 al., 1996
BW - Body weight = ke 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM

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

Orai . Average
Councentration Average  Subchronic : Lifetime Daily Oral Cancer

in Sediment  Daily Intake RID Hazard Intake Slope Factor Cancer

Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk

Semivolatiles '

Benza(a)anthracene 3.30E+02 4.96E05 NA NA 7.09E-07 7.30E-01 5.17E-07
Benzo{a)pyrene 1.30E+(2 195E-05 . NA NA 2.79E.07 7.30E+00 2.04E-06
Benzo{b)fluoranthene 1 .80E+02 2.11E-05 NA NA 3.86E-07 7.30E-01 2.82E-07
Benzolk)fluoranthene 6.40E+01 9.62E-06 NA NA 1.37E-07 7.30E-02 1.00E-08
. Carbazole 5.90E+02 8.87E-05 NA NA 1.27E-06 2.00E-02 2.53E-08
Chrysene 2.90E+02 4.36E-05 NA MNA 6.23E-07 7.30E-03 4.55E-09
Dibenz{a.h)anthracens 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+N 7.06E-06 NA NA 1.O1E-07 7.30E-01 71.37E-08

Naphthalene 3.00E+03 4.51E-04 NA NA 6.44E-06 HNA NA

Phenanthrene © 3.20E+03 " 481E-D4 NA NA 6.87B-06 NA NA
‘ MNA - Not Applicable Total Cancer Risk = 3.14E-0%

6EUA_CW_Sed.XLS \ ingestion _ ENVIRONMENTAL STANDARDS
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able 63
‘ermal Exposure to EU4 Surface Water by a Construction Worker

Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = WESAKp* *ET*EF*ED*CF
BW*AT
Cw - Concentration in surface water = mg/L see below
SA - Surface area available for exposure = em’ 3000 calculated
§A, - Total skin surface area = em’ 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
' ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 1
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region Il
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency =  davs/vear & reascniable assumption
ED - Exposure duration = years 1 reasonable assurmption
CF - Conversion {uclor = Liewy? 1.00E-03
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 in Average Dally  Subchronic Lifetime Daily  Cancer Slope
¢ Surface Water Kp Intake RID Hazard Intzke Factor
.onstituem mg/L em'hr mg/kg-day mg/kg-day Index mg/kg-day L/(mg/kg-day} Cancer Risk
emivolztiles
Benzo(a)anthracene 5.00E-03 8.10E-01 1.14E-07 NA NA 1.63E-09 1 46E+00 238E-09
Benzo{a)pyrene 5.00E-04 1.20E+00 1.69E-08 NA NA 2.42E-10 1.46E+01 3.53E-09
Benzo(b){luoranthene 1.20E-02 1.20E+0{} 4 06E-07 NA NA 5.B0E-09 1.46E+00 8.46E-09
Benzo(k)flupranthene 200E-03 4.48E+01 2.52E-06 NA NA 3.60E-08 1.46E-01 -5.26E-09
Bis(2-ethylhexyl)phthalate 3.00E-03 3.30E-02 9_30E-09 1.00E-02 9.30E-07 1.33E-10 1.40E-02 1.86E-12
Carbazole 1.00E-02 3.57E-02 3.36E-08 NA NA 4.80E-10 2.00E-02 9.59E-12
Chrysene 6.00E-03 8.10E-01 1.37E07 MNA NA 1 96E-09 1.46E-02 2.36E-11
Dibenz{a,h)anthracene 5.00E-04 2. 70E+00 3.80E-08 NA NA 5.43E-10 1.46E401 7.93E09
Dibenzofuran 1.10E-02 1.51E-01 1.56E-07 NA NA 2.23E6-09 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 5.25E-09 NA NA
1 NA - Mot Available Total Hazard Index = 9.30E-07 Total Cancer Risk =  2.82E-08

6EU4_CW_SW_XLS \ dermal
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Table 64

Oral Exposure to EU4 Surface Water by a Construction Worker

Kerr McGee, Hartiesburg, MS

Intake (me/kg-day) = Csw*IngR*EF*ED*ET
BW*AT
Csw - Concentration m surface water = mg/L see below
IngR - Ingestion rate for surface water = L/hour 0.01 USEPA 1995, Region IV
EF - Exposure frequency = days/year B reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEFA 19592, Dermal Exposure Assesstnent
BW - Body weight = ke 70 USEPA 1993, Region IV
AT, - Averaging time - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in ~ Average Oral Average Lifetime  Oral Cancer
Surface Water  Daily Intake Subchronic Rl  Hazard Draily Intake Slope Factor
Constitnent mg/L mg/kg-day  mp/kg-day Index mg/kg-day 1/{mg/keg-day) Cancer Risk
Semivolatiles
Benzo{a)anthracene 5.00E-03 1.57E-08 NA NA 2.24E-10 7.30E-0] 1.63E-10
Benzo{a)pyrene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E+00 1.63E-10
Benzo(b)fluoranthene 1.20E-02 3.76E-08 NA NA 5.37E-10 7.30E-01 3.92E-10
Benzo(k)Mluoranthene 2.00E-03 6.26E-09 NA MA 8.95E-11 7.30E-02 6.53E-12
Bis(2-ethylhexyl)phthalate J.00E-03 2.39E-09 2.00E-02 4. TOE-07 1.34E-10 1.40E-D2 1.88E-12
. Carbazole 1.00E-02 3.13E-08 NA NA 447E-10 2.00E-02 8.95E-12
Chrysene 6.00E-03 1.88E-08 NA NA 2.68E-10 7.30E-03 1.96E-12
Dibenzia,h)anthracene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E+(30 1.63E-10
Dibenzofuran 1.10E-02 3.44E-08 NA NA 492E-10 NA NA
Indenc(1,2,3-cd)pyrene 5.00E-04 1.57E-09 NA NA 2.24E-11 7.30E-01 1.63E-11
Phenanthrene 1.70E-02 5.32E-08 NA NA 7.60E-10 MNA NA -
NA - Not Applicable Total Hazard Index =  4.70E-07 Total Cancer Risk = 9.17E-10
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Table 65
. _' Dermal Exposure to EU4 Soil (0-20") by a Construction Worker
" Kerr McGee, Hattieshurg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil = mg/kg chern. spec,
SA - Surface area available for exposure = cmiiday 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/lem® 0.1 USEPA 1997, EFH
~ ABS; - Absorption - cPAHs = 0.03 USEPA 1995, Region 111
ABS, - Absorption - other $YOCs = 0.1 USEPA 1993, Region 11
EF - Exposure frequency = days/year 80 reasonable assumption
ED - Exposure duration = years 1 reasonable assumption
CF - Conversion factor = lkg/mg 1.00E-06
BW - Body weight = ke 70 USEPA 1995, Region TV
AT, - Averaging Lime - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal . Average
Concentration Average Daily Subchronic Lifetime Daily Cancer Slope
in Seil Intake RiD Hazard Intake Factor Cancer
Constitnent mg/kg mg/kg-day mg/kg-day Index mg/kg-day  I/{mg'kg-day) Risk
Semivelatiles T T T o
Benzo{a)anthracene 9.30E+02 4.86E-05 NA NA 6.94E-07 LAGE+D0 1.01E-06
. Benzo{a)pyrene 5.00E+02 2.61E-05 NA NA 3.73E-07 1.46E+01  5.45E-06
Benzo(b)luoranthene 5.30E+02 2.77E-05 NA NA 3.95E-07 LAGE+M0 5. 77E-07
Benzo(k)}fluoranthene 2.90E+02 1.51E-03 NA NA 2.16E-07 1.46E-01  3.16E-08
Carbazole 6.20E+H02 1.08E-04 NA NA 1.54E-06 2.00E02 3.08E-08
Chrysene 6.90E+(2 3.60E-03 NA NA 5.15E-07 - 1.46E-02  7.52E-09
Dibenz(a h)anthracene  6.40E+01 3.34E-06 NA NA 4.78E-08 146E+01  6.97E-07
Indeno{1,2,3cd)pyrene  2.50E+02 . 1L.31E-05 NA NA 1.87E-07 146E+00 2.72E-07
Naphthaiene : 3.30E+03 6.09E-04 NA HA 8. 70E-06 NA NA
NA - Mot Available Total Cancer Risk = 8.08E-06
7EU4_CW_Soil. XLS \ dermal ENVIRONMENTAL STANDARDS
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Table 66
. Oral Exposure to EU4 Soil (0-20') by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd*ngR*EF*ED*CF*ME
BWH*AT
Cd - Concentration in soil = mgrkg see below
IngR, - Ingestion rate for soil = mg/day 480 USEPA 1997, EFH
IngR,, - Ingestion rate for soil = 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 fime - noncarcinogenic = days 365 USEPA 1991, HHEM
AT, - Avemging time - carcinogenic = days 25550 USEPA 1991, HHEM
Exposure Level &
Concentration  Average - Oral Subchronic : Average Lifetime Qral 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/{{myg/kg-day)  Risk
Semivolatiles o N T -
Benzo(a)anthracene 9.30E+02 1.75E-04 NA KA 2.50E-06 7.30E-01 1.82E-06
Benzo(a)pyrene 5.00E+H)2 9.39E-05 NA NA 1.34E-06 7.30E+00  9.80E-06
Renzo{b)luoranthene 5.30E+02 9.96E-05 NA NA 1.42E-06 7.30E01 1.4E-06
. Benzo(k)fluoranthene 2. 90E+Q2 5.45E-05 NA NA 7.78E-07 7.30E-02  5.68E-08
Carbazole 6.20E+02 1.16E-04 NA NA 1.6GE-06 200E-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+01] 1.20E-05 Na NA 1.72E-07. 7.30EH00  1.25E-06
Indeno(1,2,3cd)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 9.39E-06 - NA NA
NA - Not Applicable Cancer Risk= |.45E-05
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 me/keg-day 1/{(mg/kg-day)  Risk
Semivolatiles
Benzo(a)anthracene 9.30E+02 2.55E-04 NA NA 3.64E-D6 7.30E-01 2.66E-06
Benzo{a)pyrene 5.00E+02 1.37E-04 NA NA 1.96E-06 730E400  143E-05
Benzo(b)fluoranthene 5.30E+02 1.45E-04 NA NA 2.07E-06 7.30E-01 ~ 1.51E06
Benzo(k)fluoranthene 2.90E+02 7.95E-05 NA NA 1.14E-06 7.30E-02  8.29E-08
Carbazole 6.20F+02 1.70E-04 NA NA 243E-06 - 2.00E-02  485E-08
Chrysene 6.90E+02 1.89E-04 NA NA 2.70E-D6 7.30E-03 1.97E-08
Dibenz(a,h}anthracene 6.40E+01 1.756-05 NA NA 2.50E-07 7.30E+00  1.B3E-06
Indeno(l,2,3-cd)pyrene  2.30E+02 6.85E-05 NA NA 9.78E-07 7.30E-01 7.14E-07
Naphthalene 3.50E+03 9.59E-04 NA NA 1.37E-D5 NA NA
MNA - Not Applicable Cancer Risk = 2.12E-05

. Total Cancer Risk= 3.57E-05

7EU4_CW_S0il.XLS \ ingestion ENVIROHMENTAI. STANDARDS
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Table 68
Dermal Exposure to EUS Sail (0-20') by a Construction Worker
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH*ARS*EF*ED*CF
BWH*AT
Cs - Concentration in soil = mg/kg chem. spec.
8A - Surface area available for exposure = cmi*/day 5560
SA, - Total skin surface area = em’ 20000
Fs - Fraction of skin surface area available for exposure = 27.8%
AH - Adherence factor=  mglem”® 0.1
- ABS, - Absoption - cPAHs = 0.03
ABS, - Absorption - ather SVOCs = 0.1
EF - Exposure frequency = days/year 30
ED - Exposure duration = years I
CF - Conversion factor = kg/mg 1 00E-D6

BW - Body weight = kg 70

‘calculated

USEPA 1997, EFH
USEPA 1997, EFH
LSEPA 1997, EFH
USEPA 19935, Region Il
USEPA 1993, Region Il
reasonable assumption
reasonable assumplion

USEPA 1995, Region IV

AT, - Averaging time - noncarcinogenic = days 365 USEFPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal Average
Concentration in  Average Daily Subchronic Lifetime Daily Cancer Slope
Soil Intake RID Hazard Entake Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
Benzo(ajanthracene 8.35E+01 4.36E-06 NA NA 6.23E-08 1.46E+00 9.10E-08
Benzo(a)pyrene 4 42E+01 231E06 NA NA 3.30E-08 1.46E+0] 4.81E-07
Benzo(b)fluoranthene 7.95E+01 4.15E-06 NA NA 5.93E-08 1.46E+00 8 66E-08
Benzo(k)fluoranthene 1.68E+(1 8.77E-07 NA NA 1.25E-08 1.46E-01 - 1.83E-09
Chrysene R.25E+0] 431E-06 NA NA 6.16E-08 1.46E-02 8.99E-10
Dibenz(a,h)anthracene 1.53E+00 T.99E-08 NA NA 1.14E-09 1.46E+01 1.67E-08
Fluorene 2.24E+02 3.90E-05 2.00E-01 1.95E-04 5.57E-07 KA NA
Indeno(1,2,3-cd)pyrene 1.32E+0] 6.89E-07 NA NA 9.85E-09 1.46E+00 1.44E-08
NA - Hol Available Total Hazard Index = 1.93E-04 Totat Cancer Risk = 6.93E-07

TEUS_CW_50cil. XLS \ dermal
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Table 69

Oral Expesure to EUS Soil (0-24) by a Construction Worker
Kerr Mc(Gee, Hattiesburg, MS

TEUS_CW_S0il XL5 \ ingestion

Page 1 of 1

ENVIRONMENTAL STANDARDS

Intake {mg/kp-day) = Cd*ingR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg/ke see below
IngR,, - Ingestion rate for soil = mg/day 480 USEPA 1997, EFH
IngR,, - Ingestion rate for soil = 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, Regian 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 - carcinagenic = days 25550 USEPA 1991, HHEM
EapusureLevel 4
- Concentration  Average Daily Oral Chronic Average Lifetime Oral Cancer
) in Soii Intake RID Hazard Daily Intake Slope Factor
Constituent meg/kg mg/kg-day mg/kg-day Index mgfkg-day 1/{mg/kg-day) Cancer Risk
Semivolatiles
Benzo{ajanthracene 8.35E+01 1.57E-05 NA NA 2.24E-07 7.30E-01 1.64E-07
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 2.13E-07 T.306E-01 1.56E-07
Benzo(k)fluoranthene 1.68E+D1 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)anthracene 1.53E+00 2.87E07 NA NA 4.11E-09 . T.30EH00 3.00E-D8
Fluorene 2.24E+02 4.21E-05 4.00E-02 1.05E-03 6.01E-07 NA NA
Indeno(1,2,3-cd)pyrene 1LA2E+ 2.43E-06 NA NA 3.54E-08 7.30E-01 2.59E-08
_ NA - Not Applicable Hazard index = 1.05E-03 Cancer Risk=  1.25E-06
Lxposurelcvel B
Concentration  Average Daily  Oral Chronic Average Lifetime * Oral Cancer -
in Soil Intake RiD Hazard Daily Intake Siope Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mgikg-day) Cancer Risk
Semivolatiles : ’
Benzo(a)anthracene B.35E+01 2.29E-05 NA NA 127807 7.30E-01 2.39E-07
Benzo(a)pyrene 4.42EH)] 1.21E-05 NA NA 1.73E-07 - 7.30E-+00 1.26E-06
Benzo(b)fluoranthene 7.95E+0] 2.18E-05 NA NA 3.11E-07 7.30E-01 2.27E-07
Benzo(k)fluoranthene 1.68E+0] 4. 60E-06 NA NA 6.58E-08 7.30E-02 4.30E-09
Chrysene £.25E+01 2_26E-03 NA NA 3.23E07 7.30E-03 2.36E-0%
Dibenz(a,hjanthracene 1.53E+H0 4.19E-07 Na NA 5.99E-09 T.30E+0 4.37E-08
Fluorene 2.24E+02 6.14E-05 4.00E-02 1.53E-03 8.77E-07 NA NA
Indenof1,2,3-cd)pyrene 1.32E+01 3.62E-06 NA NaA 5.17E-08 7.30E-01 3.77E-08
NA - Not Applicable Hazard Index = 1.53E-03 Cencer Risk = 1.82E-06
Teotal Hazard Index = 2.5%9E-03 Tatal Cancer Risk= 3.06E-06
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Table 71

Dermal Exposure toe EU6 Sediment by a Child Resident (Agen’ I to 6 years)
Kerr McGee, Hattiesburg, MS

Intake (mgfkg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = mg'kg chem. spec.
SA - Surface area available for exposure = om’/day 2220 calculated
SA, - Total skin surface area = cm’ 7213 USEPA 1997, EFH
Fs - Fraction of skin surface area available {or exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor = mglem’ 0.33 . USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEFPA 19935, Region 1l
ABS, - Absomption - other SVOCs = 0.1 LISEPA 1995, Region Il
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 UUSEPA 1995, Region IV
AT, - Averaging time - noncarcimogenic = days 2150 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 Dazily Intake Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index ' mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles
2-Nitroaniline 4.00E-01 2.15E-07 NA NA 1.84E-08 NA NA
2-Nitraphenol 8 00E-0 430407 NA NA 3.68E-08 NA NA
3-Nitroaniline 8.00E-01 4.30EQ7 NA NA 3.68E-08 NA NA
4-Bromophenylphenylether 8.00E-N 4.30E-07 NA NA 3.68E-08 MA NA
4-Chloro-3-methylphenol 8.00E-0 4.30E-Q7 NA NA 3.68E-08 NA NA
4-Chlorophenylphenylether 4.00E-01 - 2.15E-07 NA NA 1.84E-08 NA NA
4-Nitroaniline 8.00E-0] 4.30E-07 NA NA 348E-08 NA NA
Benzo(ayanthracene 1.00E+02 1.61E-05 NA NA 1.38E-06 1.46E+00 2.02E-06
Benza(a)pyrene 4.90E+01 7.90E-G6 NA NA 6.77E-07 1.46E+01 ~ 9.89E-06
Benzo(b)flucranthene 7.80E+01 1.26E-05 NA NA 1.08E-06 146EH}  1.57E-06
Benzo(k)flusoanthene 2.30E+01 3.71E-06 NA NA 3.18E-07 1.46E-01 4.64E-08
Bis{2-chloroethoxy)methane B.00E-0l 4 30E-07 NA NA 3.68E-08 NA NA
Bis(2-chloroethyl)ether 4.00E-01 2.15E-07 NA NA 1.84E-08 1.J0E+00 2.03E-08
Carbazole 1.00E+H)2 5.37E-05 NA NA 4.61E-06 2.00E-02 9NED8
Chrysene 7.60E+0] 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. 1.04E-06
Hexachlorobenzene 4.00E-0N 2.15E-07 NA NA 1 .84E-08 1.60E+00 2.95E-08
Hexachlorocyelopentadiene 2.00E+00 1.07E-06 NA NA 9.21E-08 NA NA
Indeno(1,2,3-cd)pyrene 3.90E+0t 6.19E-06 NA NA 5.39E-07 1.46E+00 T87E-G7
N-nitrasodi-n-propylarmne 4 00E-01 2.15E-07 NA NA 1.B4E-08 7.00E-+00 1.29E-07
NA - Not Availabie Total Cancer Risk =  1.65E-05

6EUS_ResC_Sed. XLS '\ dermal
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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
BW*AT
Cd - Concentration in sediment = mgkg ~ see below
IngR - Ingestion rate for sediment = mg/day 200 USEPA 1997, EFH
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Expesure duration = years [ USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = i Magee, et al., 1996
BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging lime - noncarcinogenic = daﬁ 2190 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in Average Daily Oral Lifetime Dally  Oral Caxncer
Sediment Intake Subchronic R Hazard Intake Slope Factor Cancer
AConstituent mglkg mg/kp-tlay mg/kg-day index mg'ke-day L/{mg/kg-day) Risk
Semivolatiles
2-Nitroaniling 4.00E-GI 5.84E-07 NA NA 5.01E-08 NA NA
2-Nitropheno! 8.00E-01 1.17E-06 NA NA - 1.00E07 NA NA
3-Mitroaniline 8.00E-01 1.17E-06 NA NA 1.00E-07 NA : NA
4-Bromophenylphenylether 8.00E-01 1.17E-06 NA NA 1.00E-07 NA NA
. 4-Chioro-3-methylphenol 8.00E-01 1.17E-06 NA NA 1.00E-07 NA NA
4-Chlorophenylphenylether 4 00E-01 5 B4E-07 NA NA 5.01E-08 NA _ NA
4-Nitroaniline £.00E-01 1.17E-06 NA NA 1.00E-07 NA NA
Benzo(a)anthracene 1.00E+02 1.46E-04 NA NA 1.25E-05 7.30E-01 ~ 9.14E-06
Benzo(a)pyrene 4.90E+0] 7.16E-05 NA NA 6.14E-D6 7T.30E+H0 4.48E-05
Benzo(b)fluoranthene 7.80E+01 - 1L14E04 NA NA 0 77E-0% 7.30E-01 7.13E-06
Benzo(k)fluroanthene 2.30E+01 3.36E-05 NA - NA 2.88E-06 7.30E-02 2.10E-07
Bis(2-chloroethoxy)methane 8.00E-01 1.17E-06 NA NA 1.00E-07 NA NA
" | Bis(Z-chlorocthyhether 4.00E-(N 5.84E-07 NA NA 5.01E-08 1.10E+00 551E-08
Carbazole 1.00E+02 1.46E:04 NA NA 1.25E405 2.00E-02 2.530E-07
Chrysene 7.60E+0] 1.11E-04 NA NA - 9.52E-06 T30E03  6.95E-08
Dibenz(a,h)anthracene 9.60E+00 1.40E-05 NA NA  1.20E06 . 7.30E+00 8.78E-06
Hexachlorobenzene 4,00E-01 5.84E-07 NA NA 5.01E-08 1.60E-+00 '8.02E-08
Hexachlorocyclopentadiene 2.G0E+00 2.92E-G6 NA NA 2.50E-07 NA NA
Indeno(1,2,3-cdypyrene 3.90E+01 5.70E-05 NA NA 4,88E-06 7.30E-01 3.57E-06
M-nitrosodi=n-propylamine 4.00E-01 " 5.B4E-07 NA Na 5.01E-08 TO0E+H0 AS51E07
WA - Not Applicable Total Cancer Risk= 7.44E-05
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Table 73

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

Kerr McGee, Hattiesburg, MS

Intake {mg/kg-day) = *SA*AHPABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = me'kg chem. spec.
SA - Surface area available for exposure = cmliday 6180 calculated
] SA, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor = rng/cmx 0.33 USEPA 1997, EFH
ABS,, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
-ABS, - Absorption - other SVOCs = 0.1 USEFA 1995, Region i
EF - Exposure frequency =  days/year 40 reasonable assumption
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 TV
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration Average Daily Dermal Average Lifetime Cancer Slope

in Sediment Intake Chrenic RfD  Hazard Daily Intake Factor
Constituent mg/'kg mg/kg-day  mg/kg-day Index mg/kg-day ~ 1/(mg/kg-day) Cancer Risk
Semivolatiles ' . :
2-Nitroaniline 4.00E-01 1.2BE-07 NA NA 4.38E-08 NA NA
2-Nitropheno! 8.00E-0 2.55E407 NA NA B.76E-08 - NA "NA
3-Mitroaniline 8.00E-01 2 55E-07 NA NA 8.76E-08 Na NA
4-Bromophenylphenylether £.00E-01 2.55E-07 NA NA 8.76E-08 NA NA
4-Chloro-3-methylphenol ‘8.00E-H 2.55E-07 NA NA 8.76E-08 NA . NA
4-Chlorophenyiphenylether 4.00E-01 1.28E-07 NA NA 438E-08 . NA NA
4-Nitroaniline 8.00E-( 255E-07 NA NA 8.76E-08 NA NA
Benzo(a)anthracene 1.00E-+02 9.58E-06 NA NA 3.28E-06 1.46E+00 4.79E-06
Benzo(a)pyrene 4.90E+01 4.69E-06 NA NA 1.61E-06 1.46E+01 2.35E-05
Benzo(b)fluoranthene 7.80E+401 7.47E-D6 NA NA 2.56E-06 1.46E+D0 . 3.74E-06
Benzo(k)fiuroanthene 2.30E+01 2.20E-00 NA NA 7.55E-07 1.46E-01 1.10E-07
Bis{2-chloroethoxy)methane 8.00E-(1 2.55E-07 NA " NA 3.76E-D8 NA HA
Bis(2chlorocthyljether 4,00E-01 1.2BE-07 NA NA 4.38E-08 1.10E+00 4.82E-08
Carbazole 1.00E+02 3.19E-05 NA NA 1.O9E-05 2.00E-02 219E07
Chrysene 7.60E+01 7.28E-D6 " NA NA 2.50E-06 1.46E-02 3.64E-(8
Dibenz(a.h)anthracene - 9.60E+00 9.20E-07 NA NA 3.15E-07 1.46E+01 4.60E-06
Hexachlorobenzene 4.00E- ‘1.28E-07 NA NA- - ~4.38E-08 1.60E+00 - 7.01E-08
Hexachlorocyclopentadiene 2.00E+00 6.39E-07 MNA NA 2.19E-07 NA KA
Indeno(1,2,3-cd)pyrene 3.90E+01 3.74E-06 NA NA 1.28E-06 1.46E+00 1.87E06
N-nitrosodi-n-propylamine 4.00E-01 1.28E-07 NA ‘NA 4.38E-08 7.00E+00 3.07E-07
NA - Not Available Total Cancer Risk = 3.93E-05
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Table 74

Kerr McGee, Hattieshurg, MS

Oral Exposure to EU6 Sediment by an Adult Resident (Aged 7 to 30 years}

ntake (mg'kg-day) = d*IngR*BEF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mg/kg see below
IngR - Ingestion rate for sediment = mg/day 100
EF - Exposure frequency = days/year 40
ED - Exposure duration = years 24
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1
] BW - Body weight = kg 70
AT, - Averaging time - noncarcinogenic = days 8760
AT, - Averaging time - carcinogenic = days 25550

LSEPA 1997, EFH
reasonable assumption
USEFA 1995, Region IV

Magee, et al., 1996
USEPA 1995, Region IV
USEPA 1991, HHEM

USEPA 1991, HHEM

Average
Concentration . Average Orat Chronic Lifetime Daily  Oral Cancer
in Sediment  Daily Intake RiD Hazard Intake Slope Factor Cancer
Constituent mg/kg my/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles
2-Nivroaniline 4.00E-01 6.26E-08 NA NA 2.15E-08 NA NA
2-Nitrophenol 8.00E-0] 1.25E-07 NA NA 4.29E-08 NA MNA
3-Nitroznikine 8.00E-01 1.25E-07 NA NA 4.29E-08 NA NA
4-Bromophenylphenylether - 8.00E-01 1.25E-07 ‘NA NA 4.29E-08 NA NA
. 4.Chlaro-3-methyiphenol 8.00E-01 1.25E07 NA KA 4.29E-08 NA NA
4-Chiorophenylphenylether 4.00E-01 6.26E-08 NA NA 2.15E-08 NA. - NA
4-Nitroaniline 8.00E-01 1.25E07 NA NA 4.29E-D8 NA MA
Benzo(a)anthracene 1.00E+02 1.57E405 NA NA 5.37E-D6 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)fluoranthene 7.80E+01 1.22E05 NA NA 4.19E-D6 7.30E-01 3.06E-06
Benzo(k)Yluroanthene 2.30E+01 3.60E-06 NA NA 1.23E-06 7.30E-02 9.01E-08
Bis{2-chlorocthoxy methane 8.00E-01 1.25E07 NA - NA 4.29E-08 NA NA
Bis{2-chloroethyhether 4,00E-01 6.26E-08 NA NA 2.15E-08 1.10E+0D 2.36E-08
Carbazole 1.O0E+H)2 1.57E-05 NA NA 5.37E-06 2.00E-02 1.07E-07
Chrysene 7.60E+01 " 1.19E-05 NA NA 4 08E-06 7.30E-03 ' 2.98E-08
Dibenz{a,h)anthracene 9.60E+00 1.50E-06 NA MA 5.15E-07 7.30EH)0 3.76E-06
Hexachlorobenzene 4.00E-01 6.26E-08 8.00E-04 7.83E-05 2.15E-08 1.60E+00 3.44E-08
Hexachloroeyclopentadiene 2.00E+00 3.13E-07 7.00E-03 4.47E-05 1O7E-07 - NA NA
Indeno(l ,2,3-cd}]5yrene ‘ 3.90E401] 6.11E-06 NA NA 2.09E-06 - 7.30E-01 1.53E-06
‘|N-nitrosedi-n-propylamine 4.00E-01 6.26E-08 NA NA 2.15E-08 T T.00EHD 1.50E-07
NA - Not Applicable Total Hazard Index = 1.23E-04 Total Cancer Risk =

6EU6_Resa_Sed XLS \ ingestion
Page } of | :

3.19E-05

ENVIRONMENTAL STANDARDS




Table 75

Dermal Exposure to EU6 Surface Water by a Child Resident (Aged 1 te 6 years)
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cw*SA*Kp*ABS*ET*EF*ED*CF -
BW*AT
'Cw - Concentration in surface water = mg/L see below
SA - Surface area available for expasure = cm® 2229 calculated
SA, - Total skin surfacearea= ~ ¢m' 7213 USEPA 1997, EFH
Fs - Fraction of skin surfuce area available for exposure = 30.5% USEPA 1997, EFH
Kp - Dermal permeability constant = cm/hr see below -
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 111
ET - Exposure time =  hrs/day | USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years 6 USEPA 1995, Region IV
CF - Conversion factor = Lfem?® 1.00E-03
BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging lime - noncarcinogenic = days 2190 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Dermal )
Concentration in Average Subchronic Average Lifetime Cancer Siope
Surface Water Kp Daily Intake RiD Hazard Daily Intake Factor Cancer -
Constituent . mg/L emv/hr mg/kg-day mg/kg-day Index mg/kg-day 1/(myg/kg-day) Risk
Semivolatiles
Benzo(a)anthracene 5.006E-04 8.10E-01 1.98E-07 NA NA 1.70E-08 1.46E+00 2 48E-08
enzo{a)pyrene 5.00E-04 1.20E+00 2.93E-07 NA NA 2.5]E-08 1.46E+01 3.67E-07
Q:zo(b)ﬂuoranthene 9.00E-03 1.20E+00 5.28E-06 NA NA 4.52E-07 1 46E+00 6.60E-07
zo(k)fluoranthene 5.00E-04 4.48EHN 1.09E-05 NA NA 9.38E-07 1.46E-01 1.37E-07
Chrysene 5.00E-04 8.10E-0] 1.98E-07 NA NA 1.70E-08 1.46E-0Z 2.48E-10
Dibenz{a,h)anthracene 5.00E-04 2.70E+00 6.59E-07 NA NA 5.65E-08 1.46E+)1 8.25E-07
Indeno{1,2 J-cd)pyrene 5.00E-04 }.90E+HI0 4.64E-07 NA NA 3.98E-08 1.46E+00 5.81E-08
NA - Not Available Total Cancer Risk = 2.07E-06
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Table 76
. Oral Exposure to EU6 Surface Water by a Child Resident (Aged I to 6 years)
Kerr MeGee, Hattiesburg, MS

Intake (mg/kg-day) = Csw*ingR*EF*ED*ET
BWH*AT
Csw - Concentration in surface water = mg/L see beiow
IngR - Ingestion rate for surface water = L/hour 0.05 LISEPA 1995, Region IV
EF - Exposure frequency = days/year 40 reasonable assurmption
ED - Exposure duration = years 6 " USEPA 1995, Region IV :
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 USEFA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
; Average
Concentration in  Average Daily  Oral Subchroazic Lifetime Daily  Oral Cancer
Surface Water Intake RID Hazard Intake Slope Factor Cancer
Constituent . mg/L mg/kg-day me/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles ) :
Benzo{a)anthracene 5.00E-04 1.83E-07 NA NA 1.57E-08 7.30E-01 1.14E-08
Benzo(a)pyrene ‘ 5.00E-04 1.83E-07 NA NA 1.57E-08 7.30E+00 1.14E-07
Benzo(b)luoranthene 2.00E-03 3.29E-06 NA MNA 2. 82E-07 7.30E-01 ~  2.06E-07
Benzo{k)fiuoranthene 5.00E-04 1.83E-07 NA NA 1.57E-08 7.30E-02 1.14E-0%
. Chrysene 5.00E-04 1.83E-07 NA NA 1.57E-08 7.30E-03 1.14E-10
Dibenz(a,hjanthracene 5.00E-04 1.83E-07 NA MHA 1.57E-08 730E+00 1.14E-07
Indeno(1,2,3cd)pyrene 5.00E-04 1.B3E-07 Na NA 1.57E08 7.30E-01 1.14E-08
NA - Not Applicable Total Cancer Risk = 4.58E-07
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Table 77
.Dermal Exposure to EU6 Surface Water by an Adult Resident (Aged 7 to 30 years)
Kerr McGee, Hattiesburg, MS

Indeno(1,2,3cd)pyrene

Intake (mg/kg-day) = Cw*SA*Kp* ABS*ET*EF*ED*CF
BWH*AT
Cw - Concentration in surface water = mg/L. see below
SA - Surface area available for exposure = cm’ 6180 calculated
8A, - Total skin surface arca = cm’ 20000 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, - Absorption - cPAHs = - 0.03 USEPA 1995, Region Il
ET - Exposure lime = hrs/day ] USEPA 1992, Dermal Exposure Assessment
EF - Exposure frequency = days/year 40 reasoniable assumption
ED - Exposure duration = years 24 USEPA 1995, Region IV
CF - Conversion factor = Licn? - 1.00E-03 '
BW - Body weight= kg 70 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1931, HHEM
AT, - Averaging time - Carcmogenic = days 25550 . USEPA 1991, HHEM
Average
Concentration in Average  Dermal Chrenic Lifetime Daily Cancer Slope
Surface Water Kp Daily Intake RID Bazard Intake Factor
Constituent mg/L cm/hr mg/kg-day mg/kg-day Index mg/ke-day 1 mg/kg-day) Cancer Risk
Semivolatiies
.Benzo(a)anthrace’ne S5.00E-04 8.10E-0] 1.18E-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 5.97E-08 1.46E+01 8.72E-07
Benzo(b)fluoranthene 9.00E-03 1.20E+00  3.13E-06 NA NA L.O7E-D6 1.46E+00 1.57E-06
Benza(k)fluoranthene 5.00E-04 4 48E+01 6.50E-06 NA NA 2.23E-06 1.46E-01 | 3.25B-07
Chrysene 5.00E-04 8.10E-01 1.18E-07 NA NA 4.03E-08 1.46E-02 5.88E-10
Dibenz(a,hjanthracene 5.00E-04 2.70E+00 3.92E-07 NA HNA 1.34E-07 1.46E+01 1.96E-06
5.00E-04 1.90E+00 2.76E-07 NA MA 9.45E-08 1.46E+00 1.38E-07

NA - Not Available
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Table 78
. : Oral Exposure to EUG Surface Water by an Adult Resident (Aged 7 to 30 years)
Kerr McGee, Hatiieshurg, 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 = L/hour 0.01 USEFA 1995, Region IV
EF - Exposure frequency = days/year 40 reasonable assumption
) ED - Exposure duration = years 24 USEPA 1995, Region IV
ET - Exposure time = hrs/day 1 USEPA 1992, Dermal Exposure Assessment
BW - Body weight = kg 70 USEFPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days B760 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 mg/L mg/kg-day mg/kg-day Index mg/kg-day  1/{(mghg-dzy} Cancer Risk
Semivolatiles
Benzo(a)anthracene 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-01 1.96E-09
" Benzo(a)pyrene 5.00E-04 7.83E09 NA NA 2.68E-09 - 7.30E+00 1.96E-08
Benzo({b)fluoranthene 9.00E-03 1.41E-07 NA NA 4 83E-08 7.30E-0] 3.53E-08
: Benzo(k)fluoranthene 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-02 1.96E-10
| . Chrysene . 5.00E-04 7.83E-09 NA NA 2.68E-09 7.30E-03 1.96E-11
| - Dibenz{a,h)anthracene 5.00E-04 7.83E-09 Na NA 2.68E-09 7.30E+00 1.96E-08
Indena(l,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 Adolescent Visitor (Aged 7-16 years)
Preliminary Remediation Goal Calculation

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 = cmziday 3945 calculated
SA, - Total skin surface area = o’ 12768.3 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 USEPA 1995, Region 10
ABS; - Absomption - othet SVOCs = 0.1 USEPA 1995, Region Il
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 = 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 Daity Intake Chronic RfD  Hazard Intake Factor Cancer
. Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/ke-day) Risk
Semivolatiles
Benzo(a)anthracene 9.00E+D0 2.57E-07 NA NA 3.67E-D8 1.46E+00 5.36E-08
Benzo(ajpyrene 5.57E+00 1.59E-07 NA NA 2.27E-08 1.46E+01 3.32E407
Benzo{b)fluoranthene 631E+00 1.80E-07 NA NA 2.57E-08 1A46E+00 3.76E-08
Benzo{k)flupranthene 3.44E+00 9.82E-08 NA NA 1.40E-08 1.46E-01 2.05E-09
Carbazole * NA NA 2.00E-02
Chrysene 7.10E+H)0 2.03E-07 NA NA 2.89E-08 1.46E-02 4,23E-10
Dibenz(a,h)anthracene 8.40E-(1 2.40E08 NA NA 342E09 1.46E+01 5.00E-08
Dibenzofuran * 2 0OE-03
Indeno(1,2,3-cd)pyrene 3ADEH 9.70E-08 MNA NA 1.39E-08 146E+H)0 2.02E-08
Naphthalene 8.20E+00 7.80E-07 1.00E-02 7.80E-05 1.11E07 NA NA
Phenanthrene 2.38E+H)1 2.26E-06 NA NA 3.23E-07 NA NA
NA - Not Available Total Hazard Index =  7.80E-05 Total Cancer Risk= 4.95E-07
*Constituent not present in remaining sampies.
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. Table 80
Oral Exposure to EU4 Sediment 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
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/mg 1.00E-06
ME - Matnx effect = i Magee, et al., 1996
BW - Body weight = kg 45 USEPA 1595, Region IV
AT, - Averaging time - noncarcinogenic = days 3630 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Averapge
Concentration Average Oral Chronic Lifetime Daily Orzl Cancer
in Sediment  Paily Intake RID Hazard Intake Slope Factor  Cancer
Lonstituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day  1/{mg/kg-day) Risk
Semivelatiles
Benzo(a)anthracene 9.00E+00 6.38E-07 NA NA 9.39E-G8 7.30E-0t 6.86E-08
Benzo{a)pyrene 5.57E4H00 4.07E-07 NA MA 5.81E-08 7.30E+00 4. 24E07
Benzo{b)fluoranthene 6.31E+00 4.61E-07 NA NA 6.59E-08 7.30E-01 4.81E-08
. Benzao{k)fluoranthene JA44EHKD 2.51E07 NA NA 3.59E-08 7.30E-02 2.62E-09
Carbazole * Na NA 2.00E-02
Chrysene 7.10E+00 519407 NA NA 7.41E-08 7.30E-03 541E-10
Dibenz(a,h)anthracene 8.40E-01 6.14E-08 NA NA 8.77E-09 7.30E+00 6.40E-08
Dibenzofuran " 4.00E-03 NA NA
Indeno(1,2,3-cd)pyrene 3.40E+00 2 48E07 NA NA 3.55E-08 7.30E-01 2.59E-08
Naphthalene 8.20E+00 3.99E.07 2.00E-02 3.00E-05 8.56E-08 NA NA
Phenanthrene 2.38E+01 1.74E-06 NA NA 248E-07 NA NA
NA - Not Applicable Total Hazard Index = 3.00E-03 Total Cancer Risk=  6.34E-07
*Constituent nol present in remaining samples.
f';;::r
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Table 81

Oral Exposure to EU{ 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 soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 2 reasonable assurmption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Mapee, et al., 1996
BW - Body weight = kg 70 USEPA 1993, Region IV
AT, - Averaging time - noncarcinogenic = days 92125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Concentration in  Average Daily Oral Chronic Average Lifetime  Oral Cancer
Sediment Intake RiD Hazard Daily Intake Slope Factor
Constituent mgrkg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles
Benzo{ayanthracene 9.00E+)0 7.05E-08 NA NA 2.52E08 7.30E-01 1.84E-08
Benzo{a)pyrene 5.57E+00 4.36E-D8 NA NA 1.56E-08 TI30EH 1.14E-07
Benzo(b)fluoranthene 6.31EHO 4.94E-08 NA NA 1.76E-08 7.30E-01 1.29E-08
Benzo(k)luotanthene 3. A4EH00 2.69E-08 NA NA 2.62E-09 7.30E-02 7.02E-10
Carbazole ” NA NA 2.00E-02
Chrysene 7.10E+00 5.56E-08 NA NA 1.98E-08 7.30E-03 1.45E-10
Dibenz(a,h)anthracene 8.40E-01 6.58E-09 NA NA 2.35E-09 7.30E+0D 1.71E08
Dibenzofuran ¥ 4.00E-03 NA NA
Indeno{i,2,3-cd)pyrene 3 AQEH 2.66E-08 NA NA 9.51E-09 7.30E-01 6.94E-09
Naphthalene 8 20E+00 6.42E08 2.00E-02 321E-06 2.29E-08 NA NA
Phenanthrene 2.38E+01 1.86E-07 NA NA 6.65E-08 NA NA
NA - Not Applicable Total Hazard Index =  3.21E-06 Total Cancer Risk = 1.70E-07

*Constituent not present in remaining samples.

6EU4_MW_Sed.XLS \ ingestion PRG
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. Table 82
Oral Exposure te EU4 Sediment by a Construction Worker
Preliminary Remediation Geal 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 sediment = mg/day 480 USEPA 1997, EFH
EF - Exposure frequency = days/year 8 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kgimg 1.00E-00
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
Average
Concentration in ~ Average  Oral Subchronic Lifetime Daily Orat Cancer
Sediment Daily Intake RiD Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles
Benzo{ajanthracene 9.00E+HW0 L.35E-06 NA . NA 1.93E-08 - 1.30E-01 1.41E-08
Benzo{a)pyrene S.57EH0 B.37E-07 NA NA 1.20E-08 7.30E+00 8.73E-08
Benzo(b)luoranthene 8.31EHY 9 48E-07 NA NA 1.35E-08 “7.30E01 9.89E-09
. Benzo({k)luoranthene 3 44E+H00 5.17E-07 NA NA 7.39E-09 © 7.30E-02 5.39E-10
Carbazole . NA NA 2.00E-92
Chrysene 7.10E+00 1.07E-06 NA NA 1.52E-08 7.30E-03 1.11E-10
Dibenz(a,h)anthracene £.40E-01 1.26E-07 NA NA 1.80E-09 7.30E+H0 1.32E-08
Dibenzofuran * NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.40E+00 5.11E07 NA NA 7.30E-09 7.30E-01 5.33E.09
Naphthalene 8.20E+00 1.23E-06 NA NA 1.76E-08 NA NA
Phenanthrene 2.38E+01 3.58E-06 NA NA 5.11E-08 NA NA
NA - Not Applicable Total Cancer Risk= 1.30E-07
*Constituent not present in Temaining samples.
6EU4_CW_Sed.XL5 \ ingestion PRG ENVIRONMENTAL STANDARDS
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Table 83
Dermal Exposure toe EU4 Surface Soil (0-6') by a Maintenance Worker
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake {mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BWH*AT
Cs - Concentration in soil =  mg/kg  chem. spec.
SA - Surface area available for exposure =  em’/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=  mglem’  0.038 USEPA 1997, EFH
ABS,, - Absorption - cPAHs = 0.03 USEPA 1995, Region Il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region I
EF - Exposure frequency =  days‘year 150 reasonable assumption
ED - Exposure duration=  years 25 USEPA 1995, Region IV
CF - Conversion factor=  kg/mg  1.0DE-06
BW - Body weight = ke 10 USEPA 1995, Region IV
AT, - Averaging 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
in Sol} Intake R 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 8.10E-01 1.63E-08 NA NA 5.8IE-09 1 46E+00 8.48E.09
Benzo(a)pyrene 2.90E-01 5.82E-09 NA NA 2.08E-09 1.46E+H)] 3.04E-08
Benzo{b)fluoranthene 3.70E-0t 7.43E-09 NA NA 2.65E-09 1.46E+00 3.87E-09
Benzo{k)fluoranthene 1.60E-01 321E-09 NA NA 1.15E-09 1.46E-01 1.68E-10
Carbazole 4.90E-01 3.28E-08 NA NA 1.17E-08 2.00E-02 2.34E-10
Chrysene 6.10E-01 1.22E-08 NA NA 4.37E-09 1.46E-02 6.39E-11
Dibenz{a,hanihracene 1.10E-02 2.21E-10 NA NA 7.89E-11 1.46E+01 L15E-09
Indeno(t,2,3-cd)pyrene 9.40E-02 1.89E-09 NA NA 6.74E-10 1.46E+HX) 9.84E-10
Naphthalene 4,00E-01 2.68E-08 1.00E-02  2.68E-06 ©.56E-09 NA NA
NA - Not Available Total Hazard Index = 2.68E-06 Total Cancer Risk= 4.33E-08
6EU4_MW_Soil XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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. Table 84

Oral Exposure to EU4 Surface Soil (0-6') by ¢« 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 soil = mg/kg see below
IngR - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF - Exposure frequency = days/year 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CEF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = 1 Magee, et al., 1995
BW - Body weight = kg 70 USEPA 19935, Region IV
AT, - Averaging time - noncarcinogenic = days @125 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Averape
Concentration Average Oral Chronic Lifetime Daily  Oral Cancer
in Seil Daily Intake RID Hazard Intake Slope Factor Cancer
Constituent mg'kg mg/kg-day mg/kg-day Index - mgkg-day 1/{mg/kg-day) Risk
Semivolatiles :
Benzo(ajanthracene 8.10E-01 4.76E-07 NA MNA 1.70E-07 7.30E-01 1.24E-07
Benza(a)pyrene 2.90E-01 1.70E-07 NA NA 6.08E-08 7.230E+00 4.44E-07
. Benzo(b)fluoranthene 3.70E-01 2.17E-07 NA NA 7.75E-08 7.30E-01 5.66E-08
Benzo(k)ftuoranthene 1.60E-01 9.39E-03 NA NA 3.35E-08 7.30E-02 245E-09
Carbazole 4.90E-01 2. 88E-07 NA NA 1.03E-07 2.00E-02 2.05E-09
Chrysene 6.10E-01 3.58E-07 NA NA 1.2BE-07 7.30E-03 9.34E-10
Dibenz(a,hjanthracene 1.10E-02 6.46E-09 NA NA 2.31E09 7.30E+00 1.68E-08
Indeno(1,2,3-cd)pyrene 9.40E-02 5.52E-08 NA NA 1.97E-08 7.30E-01 1.44E-08
Naphthalene 4.00E-01 2.35E-07 2.00E-02 L1TE-05 8.39E-08 NA NA
NA - Not Applicable ’ Total Hazard Index =  1.17E-05 Total Cancer Risk= 6.61E-07
6EU4 MW_S0il XLS \ ingestion PRG ENVIRONMENTAL STANDARDS
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Table 85
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*ABS*EF*ED*CF
BW*AT
Cs - Concentration it soil = mg/kg chem. spec.
SA - Surface area available for exposure=  cm’/day 5560 calculated
8A, - 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 = mgfem’ 0.1 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1993, Region 1l
ABS, - Absorption - other SVOCs = 0.1 USEPA 1995, Region III
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 Subchronic Lifetime Daily Cancer Slope
in Seil Daily Intake RID Hazard Intake - Factor Cancer
Constitnent mg/kg mg/kg-day mg/kg-day Endex mg/kg-day  1/(mg/kg-day) Risk
Semivolatiles T T T - T
Benzo(a)anthracene 3.00E+H01 L.57E-06 NA NA 2.24E408 1.46E+00 3.27E-08
Benzo(a)pyrene - 1L10E+) 5.74E-07 NA NA 8.21E09 1.46E+01  1.20E-07
Benzo(b)fluoranthene 1.70E+401 8.88E-07 NA NA 1.27E08 1.46E+00 1.85E08
Benzo(k)fluoranthene 6.00E+H0 313E07 NA NA 4 48E-09 1.46E-01  6.54E-10
Carbazole 2. 40E+01 4.18E-06 NA NA 5.97E-08 200E02  1.19E09
Chrysene 2.30E+01 1.20E-06 NA NA 1.72E08 1.46E-02 2.351E-10
Dibenz{a,h)anthracene 1 40E+00 7.31E-08 NA NA 1.04E-09 1.46E+01  1.53E-08
Indeno(1,2,3<cd)pyrene 4.90E+00 2.56E-07 NA NA 3.66E-09 1.46E+00  5.34E-09
Naphthalene 2 A0E+02 4.18E-05 NA NA 5.97E07 NA NA
NA - Not Available Total Cancer Risk = 1.94E-07
7EU4_CW_S0il. XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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Table 86
Oral Exposure to EU4 Soil (0-20') by a Construction Worker

Kerr McGee, Hattiesburg, MS
Intake (mgfkg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in soil = mg'kg see below
IngR, - Ingestion rate for soil = mg/day 480 USEPA 1997, EFH
IngRy, - Ingestion rate for soil = mg/day 100 LISEPA 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 = ke/mg 1.00E-06
ME - Matrix effect = 1 Magee, ct 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  Orzl Subchronic Average Lifetime Oral Cancer
in Seil Daily Intake RID Hazard Daily Intake Slope Factor Cancer
Constituent " mg/kg mg/kg-day mﬁ-ﬂay Index meg/kg-day lf(mg&g—day) Risk
Semivolatiles
Benzo(zjanthracene 3.00E+01 5.64E-06 NA NA 8.05E-08 7.30E-01 5.88E-08
Benzo{a)pyrene 1.10EH)1 2.07E-06 NA NA 2.95E-08 7.30E+00  2.16E-Q7
Benzo(b)fluoranthene 1.70E+01 3.19E-06 NA NA 4.56E-08 7.30E-01 3.33E-08
Benzo(k)fluoranthene 6.00EHI0 L. 13E-06 NA NA 1.61E-08 7.30E-02 1.18E09
Carbazole 2 A0E+H 4.51E-06 NA NA 6.44E-08 2.00E-02 1.29E-09
Chrysene 2.30EH01 4.32E-06 NA NA 6.17E-08 7.30E-03 4.31E-10
Dibenz(a,h)anthracene 1.40E+00 2.63E-07 NA NA 3.76E-0% T30E+)  2.74E-08
Indenofl,2,3-cdjpyrene  4.90E+00 9.21E-07 NA NA 1.32E-08 7.30E-01 9.60E-09
Naphthalene 2.40E+H22 4.51E-05 NA NA 6.44E-07 NA NA
NA - Not Applicable Cancer Risk = 3.48E-07
Exgsgre Level B
Concentration  Average  Oral Subehronic Average Lifetime Oral Cancer
in Soil Daily Intake RD Hazard Daily Intake  Slope Factor  Cancer
Constituent myg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mp/kg-day) Risk
Semivolatiles
Benzo(a)anthracene 3.00E+01 8.22E-06 NA NA 1.17E-07 7.30E-01 8.57E-08
Benzo{a)pyrene 1.10E+031 3.01E-06 NA NA 4.31E-08 7306+ 3.14E-07
Benzo{b)luoranthene 1.70E+HM 4.66E-06 MNA NA 6.65E-08 7.30E-G1 4.36E-08
Benzo(k)fluoranthene 6.00EHIQ 1.64E-06 MNA NA 2.35E-08 7.30E-G2 L71E-09
Carbazole 2.40E+01 6.58E-06 NA NA 9.39E-08 2.00E-02 1.83E-09
Chrysene 2.30E+01 6.30E-06 NA NA 9.00E-08 7.30E-03 6.57E-10
Dibenz(a,hjanthracene 1.40E+00 3.84E-07 NA NA 5.48E-09 730EH00  4.00E-08
Indena(1,2,3-cd)pyrene  4.90E+H3) 1.34E-06 NA NA 1.92E(8 7.30E-G1 1 40E-08
Naphthalene 2.40E+02 6.58E-05 MNA NA 9.30E-07 NA NA
NA - Not Applicable Cancer Risk= 5.07E-07
Total Cancer Risk= 8.54E-07
i
TEU4_CW_S0il.XLS \ ingestion PRG ENVIRONMENTAL STANDARDS L%
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Tabie 88

Oral Exposure to EUS Surface Soil (0-1') by an Adolescent Visitor (Aged 7-16 years)
Preliminary Remediation Goal Calculation
Kerr McGee, Hattieshurg, MS

Intake (mg/kg-day) = d*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 10 USEPA 1993, Region IV
CF - Conversion factor = kg/mg 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 Hime - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in  Average Daily Oral Chronic Lifetime Daily  Oral Cancer
Seil Intake R Hazard Intake Slope Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-dayy Cancer Risk
Semivolatiles

Benzo(a)anthracene 2.90E-01 © 2.12E-08 NA NA 3.03E-09 7.30E-01 2.21E-0%
Benzo(a)pyrenc 3.0E-01 2.70E-08 NA NA 3.86E-09 7.30E+00 2.82E08
Benzo{b)fluoranthene 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 4.30E-09 7.30E-02 3.50E-10
Chrysene 3.70E-0) 2.70E-08 NA NA 31.36E-09 7.30E-03 2.82E-11
Dibenz(a,h)anthracene 6.60E-02 4.82E-09 NA NA 6.839E-10 7.30E-H) 5.03E-09
Indeno(1,2,3-cd)pyrene’ 2.90E-01 2.12E08 NA NA 303E-09 7.30E-01 221E09

NA - Not Applicable

6EUS_Vis_S50il XLS \ ingestion PRG
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. Table 89
Dermal Exposure to EUS Surface Soil (0-6') by a Maintenance Worker
Preliminary Remediation Geal Calculation
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in soil = mgkg  chem. spec.
SA - Surface arca available for exposure = em‘/day 3000 calculated
8A, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 15% USEPA 1997, EFH
AH - Adherence factor=  mglem®  (.038 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 0.03 USEPA 1995, Region 11
EF - Exposure frequency =  days/year 150 reasonable assumption
ED - Exposure duration = years 25 USEPA 1995, Region IV
CF - Conversion factor = kg/mg L.OOE-0%
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
Average
Concentration Average Dermal Lifetime Daily  Cancer Slope
in Seil Daily Intake Chronic RfD  Hazard Intake Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mp/kg-day) Risk
. Semivolatiles
Benzo(a)anthracene 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 1.46E+N 1.23E-08
Benzo(b)flucranthene 2.90E-01 5.82E-09 NA NA 2.08E-09 - L4GE+H0 3.03E09
Benzo(k)luoranthene 1.55E-01 3.10E-09 NA NA 1.11E-09 1.46E-01 1.62E-10
Chrysene 1.50E-01 J.OE-09 NA NA 1.07E-09 1.46E02 1.57E-11
Dibenz(a,h)anthracene 4.40E-02 8.83E-10 NA NA 315E-10 1.46E+01 4.60E-09
Indeno(1,2,3-cd)pyrene 9.13E-02 1.83E-0% NA NA 6.34E-10 1.46E+H0O 9.55E-10
NA - Mot Avatlable Total Cancer Risk= 2.21E-08
@
6EUS MW _Soil XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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. Table 90
Oral Exposure to EUS Surface Soil (0-6') by a Maintenance Worker
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cd*inpR*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 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  Average Oral Chronic Lifetime Dally Oral Cancer
in Seil Daily Intake RiD Hazard Intake Slope Factor Cancer
Constitaent mg/kg mg/ke-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
Benzo(a)anthracene 9.54E-02 - 5.60E-08 NA NA 2.00E-08 7.30E-D1 1.46E-08
Benzo(a)pyrenc 1.18E-01 6.91E-08 NA NA 247E-08 T.30EH0 1.BOE07
. Benzo(b)}luoranthene 2.90E-01 - 1.70E-07 NA NA 6.08E-08 7.30E-01 4.44E-08
5 Benzo(k)ftuoranthene 1.55E-01 9.08E-08 NA NA 324E08 7.30E-02 2.37E-09
Chrysene 1.50E-01 8.79E-08 NA NA 3.14E-08 7.30E-03 2.29E-10
Dibenz(a,h)anthracene 4.40E-02 2.58E-08 NA NA 9.22E09 7.30EH)0 6.73E-08
Indena{l,2,3-cd)pyrene 9.13E-02 5.36E-08 NA NA 1.91E-08 7.30E-01 1.40E-08
NA - Not Applicable Total Cancer Risk= 3.23E-07
6EUS_MW_Soil. XL5 \ ingestion PRG ENVIRONMENTAL STANDARDS
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Table 91

Ovral Exposure to EUS Soil (0-20") by a Construction Worker
Preliminary Remediation Goal Calculation

7EUS_CW_Soil XLS \ ingestion PRG mwdata
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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 soil = mg/day 430 USEFA 1997, EFH
IngRy, - Ingestion rate for soil = mg/day 100 USEPA 1997, EFH
EF, - Exposure frequency = days/year 10 reasonable assumplion
EF, - Exposure frequency = days/year 70 reasonable assumption
ED - Exposure duration = years 1 USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.OOE-06
ME - Matrix effect = 1 Magee, et al., 1996
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
Exposure Level A
Concentration in  Average Daily Oral Chronic Average Lifetime Daily Oral Cancer Slope
Seoil Intake RID Hazard Intake Factor
Consiituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Cancer Risk
Semivolatiles
Benzo(a)anthracene 1.93E-01 3.62E-08 NA NA 5.18E-10 7.30E-01 3.78E-10
Benzo(a)pyrene 1.91E-01 3.59E-08 NA NA 5.13E-10 7.30EH)0 3.74E-09
Benzo(b)fluoranthene 3.89E-01 7.30E-08 NA NA 1.04E-09 7.30E-01 7.61E-10
Benzo(k)fluoranthene 1.90E-01 3.58E-08 NA NA 5.11E-10 7.30E-02 3.73E-11
Chrysene 2.64E-01 4.95E-08 NA NA 7.07E-10 7.30E-03 5.16E-12
Dibenz(a,h)anthracene 5.15E-02 9.68E-09 NA NA 1.38E-10 7.30E+00 1.01E-09
Fluorene 2.52E-01 4.73E-08 4.00E-02 1.18E-06 6.76E-10 NA NA
Indeno(1,2,3-cd)pyrene 1L.30E-01 2.45E-08 NA NA 3.50E-10 7.30E-01 2.56E-10
NA - Not Applicable Hazard Index = 1.18E-06 Cancer Risk= 6.19E-09
Exposure Level B
Concentration in  Average Daily  Oral Chronic Average Lifetime Daily Oral Cancer Slope
Seil Intake RID Hazard Intake Factor
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Cancer Risk
Semivolatiles
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 7.47E-10 7.30E+00 5.46E-09
Benzo(b)fluoranthene 3.89E-0 1.06E-07 NA NA 1.52E-09 7.30E-01 L.11E09
Benzo{k)luoranthene 1.90E-01 5.22E-08 NA NA 7.45E-10 7.30E-02 5.44E-11
Chrysene 2.64E-01 7.22E-08 NA NA 1.03E-09 7.30E-03 7.53E-12
Dibenz(a,h)anthracene 5.15E-02 1.41E-08 NA NA 2.02E-10 7.30EH0 1.47E-09
Fluorene 2.52E-01 6.90E-08 4.00E-02 1.73E06 9.86E-10 NA NA
Indeno(1,2,3-cd)pyrene 1.30E-01 3.57E-08 NA NA 5.11E-10 7.30E-01 3.73E-10
NA - Not Applicable Hazard Index = 1.73E-06 Cancer Risk=  9.02E-09
Total Hazard Index= 2.91E-06 Total Cancer Risk= 1.52E-08




Table 92

@
Dermal Exposure to EU6 Sediment by an Adult Resident (Aged 7 to 30 yearsj
Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS
Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
| Cs - Concentration in sediment = mgkg  chem. spec.
SA - Surface area available for exposure =  cmi'/day 6180 calculated
SA, - Total skin surface area = em’ 20000 USEPA 1997, EFH
Fs - Fraction of skin surface area available for exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor = mglem”  0.33 USEPA 1997, EFH
ABS,, - Absomtion - cPAHs = 0.03 USEPA 1995, Region Il
ABS, - Absorption - other SVOCs = 0.1 USEPA 1993, Region 111
EF - Exposure frequency =  days/year 40 reasonable assumption
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 [V
AT, - Averaging time - noncarcinogenic = days 8760 USEPA 1991, HHEM
AT, - Averaging thme - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration Average Dermal Lifetime Daily  Cancer Slape
j in Sediment  Daily Intake Chronic RfD Hazard Intake Factor
‘ . Constituent mg/kg mg/kg-day  mg/kg-day Index mg/kg-day 1/{mg/kg-day) Cancer Risk
| Semivelatiles
2-Nitroantline 4.20E-02 1.34E-08 NA NA 4,60E-09 NA NA
2-Nitrophenot 3.40E-(2 2.68E-08 NA NA 9.20E-09 NA NA
3-Nitroaniline 8.40E-02 2.68E-08 NA "NA 9.20E-09 NA NA
4-Bromophenylphenylether 8.40E-(02 2.68E-08 NA NA 9.20E-09 NA NA
4-Chloro-3-methylphenol 8.40E-02 2.68E-08 NA NA 9.20E-09 NA NA
4-Chlorophenylphenylether 4.20E-02 1.34E-08 NA NA 4.60E-09 NA NA
| 4-Nitroaniline §.40E-02 2.68E-08 NA NA 920E-09 NA NA
: Benzo(ajanthracene 9.30E-01 8.91E-08 NA NA 3.05E-08 1.46E+H)0 4.46E-08
| Benzo(a)pyrene 9.70E-01 9.29E-08 NA NA 3.19E-08 1.46E+01 4,65E-07
Benza(b)luoranthene 1.40E+00 1.34E-07 NA NA 4.60E-08 1.46E+00 6.71E-08
Benzo(k)fluroanthene 5.00E-01 4.79E-08 NA NA 1.64E-08 1.46E-01 2.40E09
Bis(2-chloroethoxyYmethane 8.40E-02 2.68E-08 NA NA 9.20E-09 NA NA
Bis(2-chlorcethyl)ether 4.20E-02 1.34E-08 NA NA 4.60E-09 1. 10E+00 5.06E-09
Carbazole 2.20E01 7.02E-08 NA NA 2.41E08 2.00E-02 4.82E-10
Chrysene 1.30E+00) 1.25E-07 NA NA 4.27TE-G8 1.46E-02 6.23E-10
Dibenz{a,hjanthracene 1.50E-01 1.44E-08 NA NA 4.93E-09 1 46E+01 7.19E08
Hexachlorobenzene 4.20E-02 1.34E-08 NA NA 4.60E-09 1.60E+00 7.36E-09
Hexachlorocyclopentadiene 2.10E-01 6.70E-08 NA NA 2.30E-Q8 NA NA
Indeno(1.2,3-cd)pyrene 5.40E-01 5.17E-08 NA NA 1.77E08 1.46E+0D 2.59E-08
N-nitrosodi-n-propylamine 4.20E-02 1.34E-08 NA NA 4.60E-09 7.00E+H0 3.22E08
NA - Not Available Total Cancer Risk=  7.23E-07
6EU6_ResA_Sed. XLS \ dermal PRG ENVIRONMENTAL STANDARDS
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Table 93
Oral Exposure to EU6 Sediment by an Adult Resident (Aged 7 to 30 years)
Preliminary Remediation Goal Calculation

Kerr McGee, Hmtiesburg, MS
Intake (mg/kg-day) = Cd*ingR*EF*ED*CF*M
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 40 reasonable assumption
ED - Exposure duration = years 24 USEPA 1995, Region [V
CF - Conversion factor = kg/mg LOOE-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  Orat Cancer
in Sediment  Daily Intake RID Hazard Intake Slope Factor Cancer
Constituent mg/kg mg/kg-day mg/kg-day Index mg/kg-day 1/(mg/kg-day) Risk
Semivolatiles
2-Nitroaniline 4.20E-02 6.58E-09 NA NA 2.25E-09 NA NA
2-Nitrophenol B.40E-02 1.32E-08 NA NA 4.51E-09 NA NA
3-Nitroaniline 8.40E-02 1.32E-08 NA NA 4.51E-09 NA NA
4-Bromophenylphenylether 8.40E-02 1.32E08 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-Mitroaniline B.40E-02 1.32E-08 NA NA 4.51E-09 NA NA
Benzo(ajanthracene 9.30E-01 LASE-07 NA NA 4.99E-08 7.30E-D1 3.64E-08
Benzo(a)pyrene 9.70E-01 1.52E07 NA NA 5.21E-08 7.30E+00 3.80E-07
Benzo(b)fluoranthene 1.40E+00 2.19E-07 NA NA 7.51E-08 7.30E-01 5.49E-08
Benzo(k)fluroanthene 5.00E-01 7.83E-08 NA NA 2.68E-08 7.30E-02 1.96E-09
Bis(2-chioroethoxy)methane 8.40E-02 1.32E-08 NA NA 4.51E-09 NA NA
Bis(2-chloroethylether 4.20E-02 6.58E-09 NA NA 2.25B-09 1.10E+00 24RE09
Carbazole 2.20E-01 3.44E-08 NA Na 1.18E-08 2.00E-02 2,36E-10
Chrysene 1.30E+00 2.04E-07 Na NA 6.98E-08 7.30E-03 5.09E-10
Dibenz{a,h)anthracene 1.50E-01 2.35E08 NA NA 8.05E-09 7.30E+00 5.8BE-0B
Hexachlorobenzene 4.20E-02 6.58E-09 8.00E-04 3.22E-06 2.25E09 1.60E+00 3.61E-09
Hexachlorocyclopentadiene 2.10E-01 3.29E-08 7.00E-03 4.70E-06 L.13E-08 NA NA
Indeno(1,2,3-cd)pyrene 5.40E-01 8.45E-08 NA NA 2.90E-08 7.30E-01 212E-08
N-nitrosodi-n-propylamine 4.20E-02 6.58E-09 NA NA 2.25E-09 7.00E+00 1.58E-08
NA - Not Applicable Total Hazard Index = 1.29E-05 Total Cancer Risk = 5.76E-07
6EU6_ResA_Sed.XLS \ingestion PRG ENVIRONMENTAL STANDARDS
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Table 94

Dermal Exposure to EUS Sediment by a Child Resident (Aged 1 fo 6 pears)

Preliminary Remediation Goal Calculation

Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cs*SA*AH*ABS*EF*ED*CF
BW*AT
Cs - Concentration in sediment = mg/ke chem. spec.
SA - Surface area available for exposure = cm’/day 2229 calculated
SA, - Total skin surface area = em’ 7213 USEPA 1997, EFH
Fs - Fraction of skin surface arez available for exposure = 30.9% USEPA 1997, EFH
AH - Adherence factor=  mgfem’  0.33 USEPA 1997, EFH
ABS, - Absorption - cPAHs = 003 USEPA 1995, Region Il
ABS; - Absorption - other SVOCs = 0.1 USEPA 1995, Region Il
EF - Exposure frequency=  days/year 40 reasonable assurmption
ED - Exposure duration = years 6 USEPA 1995, Region IV
CF - Conversion factor = kp/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 - carcinoggnic = days 25550 USEPA 1921, HHEM
Dermal
Conceniration  Average Subchronic Average Lifetime  Cancer Slope
in Sediment  Daily Intake RID Hazard Daily Intake Factor Cancer
Constitnent mg/kg mgfkg-day mg/kg-day Index mg/kg-day 1/{mg/kg-day) Risk
Semivolatiles
2-Nitroaniline 4.20E-02 2.26E-08 NA NA 1.93E-09 NA NA
2-Nitrophenol 8.40E-02 4.51E-08 NA NA 3.87E-09 NA NA
3-Nitroaniline 8.40E.02 4.51E-08 NA NA 3.87E-09 NA NA
4-Bromophenylphenylether 8.40E-02 4.51E-08 NA NA 3.87E-09 NA NA
4-Chloro-3-methylphenol BAQE-02 4,51E-08 NA NA 3.87E-09 NA NA
4-Chlorophenylphenylether 4.20E-02 2.26E-08 NA NA 1.93E-09 Na NA
4-Nitroaniling 8.40E-02 4.51E-08 NA MNA 3.87E-09 NA NA
Benzo(a)anthracene 9.30E-01 1.50E-07 NA NA 1.29E-03 1.46E+00 1.88E-08
Benzo(a)pyrene 9.70E-01 1.56E-07 NA NA 1.34E-08 1.46E+H)1 1.96E-07
Benzo(b)fluoranthene 1.40E+00 2.26E-07 NA NA 1.93E-08 1.46E+H00 2.32E-08
Benzo(k)fluroanthene 5.00E-01 8.06E-08 NA NA 6.91E-09 146E-0 1.01E09
Bis(2-chloroethoxy)methane 8.40E-02 451E-08 NA NA 1.87E-09 NA NA
Bas(2-chloroethyl)ether 4.20E-02 2.26E-03 NA NA 1.93E-0% 1.10E+H0 2.13E09
Carbazole 2.20E-01 1.18E-07 NA NA 1.01E-08 2.00E-02 2.03E-10
Chrysene 1.30E+60 2. 10E-07 NA NA 1.80E-D8 1.46E-02
Dibenz(a,hjanthracene 1.50E-0t 2.42E-08 NA NA 2.07E-09 1.46E+01 3.03E-08
Hexachlorobenzene 4.20E-02 2.26E-08 NA NA 1.93E-09 1.60E+00 3.106E-09
Hexachlorocyclopentadiene 2.10E-01 1.13E-07 MA NA 9.67E-09 NA NA
Indeno(1,2,3-cd)pyrene S40E-01 8.71E-08 NA NA TAGE-09 1.46E+00 1.09E-08
N-nitrosodi-n-prapylamine 4.20E-02 226E-08 NA NA 1.93E-09 T.00EH0 1.35E08
NA - Mot Available Total Cancer Risk = 3.04E-07

6EUG6_ResC_Sed.XLS \ dermal PRG
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. Table 95
Oral Exposure to EU6 Sediment by a Child Resident (Aged 1 to 6 years)
Preliminary Remediation Goal Calculation
Kerr McGee, Hattiesburg, MS

Intake (mg/kg-day) = Cd*IngR*EF*ED*CF*ME
BW*AT
Cd - Concentration in sediment = mgkg see below
IngR. - Ingestion rate for sediment = mg/day 200 USEPA 1997, EFH
EF - Expuosure frequency = days/year 40 reasonable assumption
ED - Exposure duration = years & USEPA 1995, Region IV
CF - Conversion factor = kg/mg 1.00E-06
ME - Matrix effect = i Magee, et al., 1996
BW - Body weight = kg 15 USEPA 1995, Region IV
AT, - Averaging time - noncarcinogenic = days 2199 USEPA 1991, HHEM
AT, - Averaging time - carcinogenic = days 25550 USEPA 1991, HHEM
Average
Concentration in ~ Average Oral Lifetime Daily Oral Cancer
Sediment Daily Intake Subchronic RID Hazard Intake Slope Factor  Cancer
Constituent mg/kg mg/ke-day mg/kg-day Index mg/kg-day  1/{mg/kg-day) Risk
Semlivotatiles
2-Nitroaniline 4,20E-02 6.14E-08 NA NA 5.26E-09 NA NA
2-Nitrophenol $.40E-02 1.23E-07 NA MA 1.05E-08 NA MNA
. . 3-Nitroaniline 8.40E-Q2 1.23E-07 NA NA 1.0SE-08 NA NA
: 4-Bremophenylphenylether 8.40E-02 1.23E07 NA NA 1.05E-08 NA MNA
4-Chloro-3-methyiphenol 8.40E-0G2 1.23E-07 NA NA 1.05E-08 NA NA
4-Chlovophenylphenylether 4,20E-02 6.14E-08 NA NA 5.26E-09 NA NA
J4-Nitroaniline 8.40E-02 1.23E07 NA NA 1.05E-08 NA NA
Benzo{a)anthracene 9.30E-01 1.36E-06 NA NA 1.16E-07 1.30E-01 8.50E-08
Benzo(a)pyrene 9.70E-01 142E-06 NA NA 1.21E07 730EH)  B3.87E07
Benzo(b)fluoranthene 1 40E+00 2.05E-06 NA NA 1.75E-07 7.30E-01 1.28E-07
Benzo{k)fluroanthene S.00E- 7.31E07 NA NA 6.26E-08 7.30E-02 4.57E-09
Bis(2-chloroethoxy)methane 8.40E-02 1.23E-07 NA NA 1.05E-08 NA NA
Bis(2-chloroethyl)ether 4.20E-02 6.14E-08 NA NA 5.26E09 1.10E+00 5.79E09
Carbazole 2.20E-01 3.21E-07 NA NA 2.76E-08 2.00E92 5.51E-10
Chrysene 1.30E+00 1.90E-06 NA NA 1.63E-07 7.30E-03 1.1SE-0%
Dibenz(a,h)anthracens 1.56E-01 219E07 NA NA 1.88E-08 7.30E+D0 1.37E-07
Hexachlorobenzene 4.20E-02 6.14E-08 NA NA 5.26E-09 1.GOE+HDO 842E-09
Hexachlorocyclopentadiene 2.10E-01 3.07E-07 NA NA 2.63E-08 NA NA
Indeno(l,2,3-cd)pyrene 540E-01 7.89E-07 NA NA 6.76E-08 7.30E-01 4.94E-08
N-nitrosodi-n-propylamine 4.20E-02 6.14E-08 NA NA 5.26E-09 7 .00E+00 3.6BE-OR
NA - Not Applicable Total Cancer Risk = 1.34E-06
o
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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, 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 soil 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 were within the US EPA’s acceptable target risk range of 1 x 10 to
1x 10 (ie, one in one million to one in ten thousand). The added lifetime cancer risk
conservatively estimated for a maintenance worker was 1 x 10" (i.e., an upper bound risk of one
incidence of cancer out of a population of 100,000 persons so exposed). The potential risk for a
construction worker was estimated to be 9 x 107. The estimated potential risk for an adolescent
Site visitor was 3 x 10°%. Lastly, the estimated risk level for an off-Site resident was 5 x 10,
While the total risk levels for adolescent visitor and off-Site resident scenarios exceeded the de
minimis benchmark of 1 x 10, no risk levels for any individual carcinogen exceeded the 1 x 107
® for these receptors. As such, these scenarios maintain acceptable levels of risk according to
MCEQ guidance (1999).

The maintenance worker risk level of 1 x 107 was attributable to sediment and surface soil
exposures in EU 4 and surface soil exposures in EU 5. Dermal exposures to benzo(a)pyrene at
sample locations SD-02 (130 mg/kg) and SD-12 (71 mg/kg) drove the maintenance worker risk
levels for exposure to sediment in EU4. Implementing a remedy to remove, treat, or preclude
contact w:th sediment at sample locations SD-02 and SD-12 will result in acceptable risk levels
(110 ) for sediment exposures to a maintenance worker in EU 4.

Dermal exposure to benzo(a)pyrene at sample locations GEO-48/0-1 (500 mg/kg), GEO-21/0-1
(230 mg/kg), and GEO-21/2-3 (190 mg/kg) drove the maintenance worker risk levels for
exposure to surface soils (0 to 6 feet below ground surface) in EU 4. Implementing a remedy to
remove, treat, or preclude contact with soils at sample locatlons GEO-48/0-1, GEO-21/0-1, and
GEO-21/2-3 will result in acceptable risk levels (6 x 107 7y for surface 3011 exposures to a
maintenance worker in EU 4.
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Dermal exposures to benzo(a)pyrene at sample locations GEO-33 0-1 (52.5 mg/kg) drove the
maintenance worker risk levels for exposures to surface soils (0 to 6 feet below ground surface)
in EU 5. Precluding direct contact with sample location GEQ-33/0-1 will result in acceptable
risk levels (4 x 10”7 for surface soil exposures to a maintenance worker in EU 5. The existing
pavement overlying sample location GEO-33 currently serves this purpose. Proper maintenance
of the existing pavement in the vicinity of GEO-33 wiil ensure that direct contact with affected
soils does not occur in that area. Consequently, a2 complete pathway between the GEO-33
sample location and potential human receptors will continue to be nonexistent thereby resulting
in an acceptable level of risk to maintenance workers in EU 5.
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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 2
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 primarily used for automobile dealerships. There are no residential or

institational (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 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 comer 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.
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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:

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 Default
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.
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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 Process Area. Sediment and surface water in a drainage
ditch along the southeast border of the 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 seil 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 umits 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
Process Area. Visitors may also potentiaily contact surface water and sediment in the Process
Area drainage ditch and surface soils in the adjacent areas. 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.
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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 Process Area and surrounding affected areas, including the drainage ditch located to the
southeast of the Process Area. Although most of the Process Area and vicinity are paved,
maintenance activities may involve some shallow digging; therefore, direct contact with shallow
soils in this area was assessed. Maintenance activities are not expected to occur in Gordon’s
Creek; however, 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 Process Area and vicinity. Construction workers may be exposed to both
surface and subsurface soils (down to the water table). Construction activities are not anticipated
to occur in Gordon’s Creek; however, 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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30 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 soil, 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
EU1 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, 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).

Soil samples from this area were considered part of EU2 and exposures were assessed

accordingly.
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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 recommended
by the MDEQ (2000).

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
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).

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 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, éediment, 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 Process Area. Soils down to six feet bgs were evalnated
for maintenance workers while soils down to the water table (approximately20 feet bgé) were

evaluated for construction workers in this EU as requested by the MDEQ (2000).
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3.1.5 _Exposure Unit 5
EUS5 outlines the Process Area and the historical drip track areas of the former Gulf States
Creosoting facility (Figure 2). Surface soils from zero 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 EU5 for a hypothetical future construction worker

scenario.

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.

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 all in a sample. The data set for the Site contains a2 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 chernical 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
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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 techmcal 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 II Site investigation by Environmental Protection Systems (EPS)

& 1994 Site investigation by Bonner Analytical Testing Company (BATCO)

® 1994 preliminary subsurface investigation by BATCO

e 1995 three-dimension resistivity surveys by American Remediation Technology
e 1996 investigation by McLaren/Hart

® 1996 invesiigation by Kerr McGee Chemical Corporation

Data acquired from these historical (pre-1997) investigatory activitiecs 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 specifically defined. These historical data were not considered valid and were,
therefore, not appropriate to use in this assessment of risks. Only validated data were considered to
be representative of Site conditions with a reasonable level of confidence and were used for this

assessment.
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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 o 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.

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
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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
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 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
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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 1 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
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 contacied 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 IIT).
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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
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 should also be 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 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 ditch 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/Mediaz EU1 EU2 | EU3 EU4 EUS EU6
Receptor/Route: Sed. | Surf. Water | Soil Soil | Soil i Sed. | Surf Water | Soil | Sed. Surf. Water
Visitor
Dermall X X X X X X X X
Omll X X X X | x X X X
Inhalation}
Maint. Worker
Dermalf X X X X X x X X
Oral} X X X X X X X X
Inhalation
Const. Worker N
Dermal] X X X X X X X X
Oral} X X X X X X X X
Inhalation X X X X

Off-Site Resident] :
Dermal X X
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EU/Media: EU1 EUZ | EU3 EU4 EUS EUb
Receptor/Route: Sed. | Surf Water | Soil Soil | Soil | Sed. | Surf Water| Soil |Sed. Surf. Water
Oral E X X
Inhalation R j '

In accordance with MCEQ guidance (1999), intake of cPAH compounds via the ingestion route
were evaluated qualitatively (see Section 6.1) because the published cancer slope factor for
benzo(a)pyrene (IRIS, 2000) cannot be used to quantify carcinogenic risks from ingestion.
Specifically, the MCEQ guidance (1999) states:

Polycyclic aromatic hydrocarbons (PAHSs) — If the dermal exposure pathway is a
complete pathway, the slope factor for benzo(a)pyrene provided in IRIS shall be
used to estimate the carcinogenic risk. The relative potencies provided by EPA’
provisional guidance (ECAO-CIN-842, 3/93) shall be followed to assess dermal
carcinogenic risks from other PAHs. The same slope factor cannot be used to
quantify carcinogenic risks from incident ingestion of PAHs. Such potential
ingestion risk shall be described qualitatively. [Emphasis added]

As a result of the screening process presented in the Data Evaluation section, only cPAHs were

COPCs for following scenarios:

Receptor Exposure Unit Media
Adolescent Visitor 2 Surface soils
Adolescent Visitor 5 Surface soils
Adolescent Visitor 1 Sediments
Off-Site Resident 6 Surface water
Maintenance Worker 2 Surface soils
Maintenance Worker 3 Surface soil
Construction Worker 2 Soils
Construction Worker 5 Soils
Construction Worker 1 Sediment
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Ingestion exposures for the above tabulated scenarios, therefore, were not evaluated
quantitatively because of the lack of appropriate published toxicity values for benzo{a)pyrene in
accordance with MCEQ guidance (1999).

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 hittle 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 ite Visitor

Since the Site is not currently fenced or guarded, the general public has access fo most areas of
the Site at any given time. It is possible that an individual may use some areas of the Site, such
as EUl, 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. A strong majority of the remainder of the Site (EUS5) 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 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 EUl 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 in EUS
regardless of the existence of buildings and pavements precluding almost all potential direct

contact with soils in this area.
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4.1.2 Maintenance Worker
Currently, maintenance activities are most likely limited to the developed portions of the Site.
Of these, the Process Area and adjacent former drip track area (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
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.

414 Fu ~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
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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 exposures. 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 (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,
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:

x EF x
Intake (mg/kg - day)= G JRxEFwED
BWx AT [Equation 1]

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),
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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 osure Frequenc

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

exposures.
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The EF parameter used for construction workers was 80 days. This is a very conservative
assumption in that typical construction projects, especially at industrial complexes, generally
involve several phases of activity prior to completion. Examples of these activities include
foundation excavation, foundation pouring, 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 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. An 80-day EF accounts for an individual to be involved in construction activities for
four entire months of the year (assuming five-day work weeks). As explained above, this is a

very conservative assumption.

For surface water and sediment exposures to construction workers, an EF value of 8 days/year
was used. This value represents 1/ 16™ of the time a worker may be on-Site for construction-type
activities and is conservative in that it is unlikely that consiruction 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
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,
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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.

42.12  FExposure Duration
The ED parameter represenis the number of years during which an event is likely to occur.
Factors affecting this parameter include 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.
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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
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
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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/aduit 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 absorpticn factor
parameters were included in the intake equation. For ingestion exposures, an ingestion rate and a
matrix effect were inciuded 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.

4.2.2.1 Demmal 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 12,768.3 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 em? was used. This value was based on skin surface area data

for male and female children provided in Exposure Factors Handbook (1997).
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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 feet or 3620 cm” (18.1% 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 ¢m® for adolescent visitors, 1724 cm® for child residents, and 4780 cm’ for adult
residents. For exposures to surface water and sediment, hands, forearms, feet were assumed
exposed for adolescent visitor and off-Site resident scenarios. These body parts comprise 18.1 % of
the total skin surface area or 2311 cm? for adolescent visitors, 1306 em’ for child residents, and
3620 cm” for adult residents.

Soil Adherence Factor
Until recently, the US EPA-recommended default for soil adherence on skin ranged from 0.2 to 1.0

mg/em? 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 soil contact (Kissel ef al., 1996). A five-
order of magnitude range (roughly 10” to 10'? mg/cm®) was reported for observed activity-related
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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/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 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 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 et al.,
1996a] to select the activity which best approximates the exposure scenario of
concern. Next, use Table 6-13 [Mean Soil Adhetence 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 sotl adherence
measurements of body parts of individuals engaged in specific activities described
in Table 6-12. These results provide the best estimate of ceniral loadings, but are
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 et 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:
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Soil Adherence Factor by Body Part (ng/em?)

Representative
Receptor Activity Hands Arms Lower Legs Face Feet
Maintenance  Grounds 0.030-0.15 0.0021-0023 0.0008-0.0012 0.0021-0.01 | 0.004-0.018
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
adherence factor for the maintenance worker soil exposures (0.038 mg/cm’) was calculated as

follows:

_ (0.09x0.052)+(0.0126x 0.059) + (0.006 x 0.039)
0.15

AF (mg/cm?) =0.038

For sediment exposures, the soil adherence factor for maintenance workers was calculated using
grounds keeper adherence data (tabulated above) for the hands, forearms, and feet. These body
parts comprise 5.2, 5.9, and 7.0 percent of the total skin surface area, respectively, for a total of
18.1% of the total skin surface area. The adherence factor (0.034 mg/cm®) was calculated as

follows:
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2y= (0.09%0.052) +(0.0126x0.059) + (0.011x 0.07)
0.181

AF (mg/cm ={(.034

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 arca 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 (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:

_(0.24x0.052)+(0.098x 0.059) + (0.066 x 0.128) +(0.029x 0.039) _ a1

AF (mg/cm?) 0778

For sediment exposures, the soil adherence factor was caiculated for the construction worker
scenario using hands, forearms, and feet adherence data. Since adherence data for feet were not
provided in US EPA Exposure Factors Handbook (1997) for the construction worker activity,
the data tabulated above for grounds keepers was used for the feet adherence factor. The hands,
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forearms, and feet comprise 5.2, 5.9, and 7.0 percent of the total skin surface area, respectively
(totaling 18.1 percent). Thus, the adherence factor for construction workers exposed to sediment

(0.105 mg /em?) was calculated as follows:

_{0.24x0.052)+(0.098 x 0.059) + (0.011x 0.07)
0.181

=0.105

AF (mgfcm’)

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:

Soil 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 | 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:

y= (0.00695 x 0.059)+ (0.0645 x 0.052) + (0.0196x 0.128) _

AF (mg/cm® YT =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.
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Soil adherence factors for sediment exposures to Site visitors and off-Site residents were
calculated using adherence data for the hands, forearms, and feet. Adherence data for reed
gatherers were used for these exposures to best mimic activities that may incur sediment
exposures. The reed gatherers studied by Kissel e al. (1996) periodically visited tidal flats to
collect raw materials for basket weaving. The data from Kissel ef al. (1996) presented in
Exposure Factors Handbook (US EPA, 1997) were as follows:

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

Representative
Receptor Activity Hands Arms Feet
Visitors and Off-Site Reed Gatherers 0.66 0.036 0.63

Residents

The hands, forearms, and feet comprises 5.2, 5.9, and 7.0 percent of the total skin surface area,
respectively (totaling 18.1 percent). Thus, the adherence factor for visitors and off-Site residents

exposed to sediment (0.0.044 mg /cm?) was calculated as follows:

)= (0.66x0.052)+(0.036x 0.059) +(0.63x0.07) _
0.181

AF (mg/cm? 0.044

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 Permeabili t
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
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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
US EPA Dermal Exposure Assessment (1992), the Kp value can be 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 appeat to result.
Moore et al. (1980) determined that the rate of lead absorption from 203™ labeled lead acetate in
cosmetic preparations containing six mmoil 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 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
constituenis 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
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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 iz vitro. The US EPA
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 benzo(a)pyrene and of 10% for other semivolatile organic compounds were
conservatively assumed for dermal absorption, in keeping with US EPA Region 3’s

recommendations.

4222 [ngestion 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, construction

worker, and adult off-Site resident is amply conservative and was used in this assessment.

The ingestion rate used for the adolescent visitor and off-Site child resident scenarios was 100
mg/day. The US EPA Exposure Factors Handbook (1997) recommends a value of 100 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 adolescent visitor

aged 7 to 16 years and an off-Site resident aged one to six years.
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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 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.

For PAHs, a gastrointestinal matrix effect value of 0.29 was utilized as recommended by Magee
et al., 1996. This value is the average of 12 oral soil AAF studies performed by Rozett et al.,
Weyand et al., and Goonet {(Magee, 1996).

4223 Inhalatio osure Paramet

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 (PMq, or particles less than 10 microns in aerodynamic diameter) are
retained when inhaled, the vast majority of which is potentially subsequently swallowed (ICRP,
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 parficles.
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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

soil (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:

PERv (Ibs/vehicle mile) =k x 5.9 x (/12)(5/30) x (mvw/3)"" x (ww/4)** x (365 — p)/ 365)

[Equation 3]
where:
PERv = Vehicle particle emission rate (Ib/vehicle mile traveled);
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= Mean number of wheels per vehicle (unitless); and
= Mean number of days with = 0.01 inches of precipitation per year
(unitless).

s = Percent silt content (unitless);

k = Particle size multiplier (unitless);
S = Mean vehicle speed (mph),

mvw = Mean vehicle weight (ton);

WW

P

It was assumed that the vehicle travels during 40% of the 80-day exposure duration and (.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 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.

1.0xs"? .
PERe (Ib/hour) = =T [Equation 4]
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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 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
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(mg/m’)y= —— —— [Equation 5]
W, xH, xV
where:
Ca = Concentration of constituent in ambient air (mg/m3);
Ei = Emission rate of constituent (mg/sec);
Wy, = Width of box in crosswind dimension within the area of residual
constituent 1n soil (m);
| . Hy, = Downwind height of box (m); and
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v

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 [Hyr x In (Hy/r) - 1.58 Hy/r + 1.58] [Equation 6]
where:
H, = Downwind height of box (m),
z = Downwind distance to boundary (m); and
i = A terrain-dependent roughness height (m)

Hp (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 (f.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
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 (7.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 fo 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 fract (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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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 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 stiil 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 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
Bl or Probable human carcinogen
B2
Bl 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-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).
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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 64 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/RID [Equation 6}
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 chromic (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 o toxicity is called the hazard quotient (HQ). If the Site-specific exposure level
exceeds the threshold (i.e., the HQ exceeds a value greater than 1.0), there may be concemn 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

overesiimates 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 7]
where:
TR = Target risk - excess probability of an individual developing cancer
(unitless);
CLDI = Calculaied 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 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 a
cumulative risk level of 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 1074,
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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 0.02 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 0.08 corresponding to oral exposure to sediment in
EU4. The overall cancer risk for exposures to Site visitors was estimated to be 3 x 10 however,
this value is a summation of the risks of several carcinogens as no single carcinogen exceeded
1% 10°, The highest cancer risk associated with the infrequent Site visitor scenario was 9 x 107
and is attributable to dermal exposure to benzo(a)pyrene in EU4 surface soils. This value is

below the de minimis benchmark of 1 x 10°®.

The overall hazard index for the maintenance worker scenarios was 2x107 and is well below the
acceptable benchmark of 1.0. The highest hazard index associated with the maintenance worker
scenario was 0.01 corresponding to oral exposure to sediment in EU4 and oral exposure to
surface soil in EU 4. The overall cancer risk for the maintenance worker scenario was 1 x 10,
within US EPA’s acceptable range of 1 x 10 to 1 x 10 The cancer risk level for the
maintenance worker was primarily attributable to dermal exposure to benzo(a)pyrene in surface
soils in EU 4 and EU 5 and sediments in EU 4 . 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 3 x 107 and is over
three orders of magnitude below the acceptable benchmark of 1.0. The highest hazard index
associated with the construction worker scenario was 2 x 10™ corresponding to dermal exposure
to surface and subsurface soils in EU 4. The overall cancer risk for the hypothetical future
construction worker scenario was 9 x 107, This value is below the de minimis benchmark of 1 x

10°,
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The off-Site resident scenario revealed a hazard index of 8 x 10, This value is considerably
below the acceptable benchmark of 1.0. The overall cancer risk for the resident exposure
scenario was estimated to be 2 x 10°® however, this value is based on the summation of the levels
of several carcinogens as no single carcinogen was estimated to exceed 1 x 10°. The highest

cancer risk associated with the Site visitor scenario was 9 x 107,

The scenario that drove the cancer risk level at the Site was maintenance worker dermal
exposure to benzo(a)pyrene in EU 4 and EU 5. These scenarios exceeded a de minimis risk level
of 1 x 10, but were within US EPA’s acceptable risk range of 1 x 10% to 1 x 10,

6.1 Assessment of the Ingestion Path of Carcinogenic PAHs

6.1.1 _Back
Under Subpart II of the Risk Evaluation Procedures, MCEQ (1999) states that US EPA’s

published cancer slope factor utilized to quantitatively estimate risks due to dermal absorption of
carcinogenic PAHs cannot be used to quantify carcinogenic risks from incidental ingestion of
PAHs. Rather, the guidance states that such potential ingestion risk shall be described
qualitatively. This section addresses the qualitative added risk from this exposure route and also
provides useful perspective concerning typical daily exposures to PAH compounds by the

general populace.

PAHs are ubiquitous in the environment and occur from both natural sources and human-related
activities. Microbial synthesis, higher plant synthesis, volcanic activity, and prairie and forest
fires are all major contributors to the natural background levels of PAHs (ATSDR, 1999; Suess,
1976; Andelman ef al., 1980; and Youngblood et al., 1975). However, the majority of PAHs in
the environment is formed by anthropogenic sources. PAH mixtures are found in tar, soot,
petroleum, tobacco smoke, automotive exhaust, engine lubricant wastes, asphalt, fried and
broiled foods, smoked meats, etc., and are generally formed by the incomplete combustion of
organic material. PAHs are present in ambient air, water, sediments, soils, and foods (ATSDR,
1999).
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In the environment, PAHs almost always occur as complex mixtures of many compounds made
up of three or more fused benzene rings in linear, angular, or cluster arrangements and contain
only carbon and hydrogen (Edwards, 1983). The most studied member of the class is B(a)P.
The use of B(a)P as a model PAH is so prevalent that PAHs and B(a)P are often thought of
synonymously. B(a)P may be as much as three orders of magnitude more potent than certain
other carcinogenic PAHs (Chu and Chen, 1984, as cited in ATSDR, 1999). It should be
emphasized that B(a)P constitutes only 1-20% of the total PAHs usually found in a complex
environmental mixture (Blumer, 1961). Menzie ef al. (1992), report that B(a)P represents about
10 to 30% of carcinogenic PAHs in a mixture. Nevertheless, because B(a)P is well-characterized
and many PAHs in a mixture may not be identified in typical gas chromatography/mass
spectrometry (GC/MS) analysis, some authors still report only B(a)P concentrations as
representative of a complex mixture. Typically, total PAHs (i.e., the five to 20 PAHs quantified
in published reports) in soils are about 8 to 10 times the value of B(a)P alone (Edwards, 1983).

Typical concentrations of B(a)P in various materials or media are summarized in the following

table:
Polycyclic Aromatic Hydrocarbon Content Of Various Materials And Media
Material Benzo(a)pyrene (ug/kg) Reference
Coal 4,000 Coomes — 1981
Asphalt 10,000 — 100,000 Coomes — 1981
Raw shale oil 3,200 Coomes — 1981
Crude oil 400 — 2,800 Pancirov & Brown — 1975
Coal tar pitch up to 12,500,000 Wallcave — 1971
Eastern US soils 40 - 1,300 Blumer — 1961
(rural)
Soil near Swiss 2,100 — 30,000 Blumer et al. — 1977
highway
Fresh waters (ug/L) 0.001 -0.100 Andelman & Suess — 1980
Urban air (ng/m) 0.03 - 104 IARC - 1973
wikerrmcge\hattiesb\99030984\final\Shattiesburg.doc ' Environmental Standards, Inc.

6-5



Material Benzo(a)pyrene (pg/kg) Reference
Marine sediments nil — 5,000 Zobell - 1971
Margarine 0.2-6.8 Swallow — 1976
Sunflower oil 8.0 Swallow — 1976
Barbecued ribs 10.5 Libinsky & Shubik — 1965
Liquid smoke 9,400,000 Youngblood & Blumer -
flavoring 1975
Barbecued beef 35 Frethein - 1976
Tea leaves 39-21.3 [ARC - 1973
Lettuce 8.6-150 Edwards — 1983

(industrial area)

The main source of contamination of the soil by PAHSs is by deposition from air. It has been
estimated that global emissions of B(a)P during the time period between 1966 and 1969 were
about 4.6 million kg (about 10 million pounds) per year, mostly from fossil fuel burning, with
motor vehicles contributing only about 1% of the total (Suess, 1976, as cited in ATSDR, 1983).
However, background concentrations of PAHs in surface soils near major highways tend to be
relatively high. Blumer and coworkers (1975) showed that the major source of PAHs found in
soils of a Swiss mountain town located in a deep valley with frequent temperature inversions was
automobile exhaust (Blumer et al., 1977); concentrations of PAHs in soils close to a major
highway were found to be much greater than those in soils of the same locality but nearer to

industries.

The PAHs emitted from jet aircraft exhaust provide clear illustration of the influence of emission
source locations to background soil levels of PAHs. Shabad reported that a jet airplane engine
emits 2000 to 4000 pg B(a)P/min when cruising at high altitude, but emits amazingly up to
40,000,000 pg B(a)P/min during take-off (Shabad, 1980, as cited in ATSDR, 1988). Not
surprisingly then, soil, snow, and vegetation near airports were found to contain B(a)P (and
PAHs) at levels an order of magnitude or more higher than at a control site (Smimov, 1970 and

Audere er al. 1973, as cited in ATSDR, 1988). On a global scale, however, amounts of PAHs
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emitted from jet engine exhausts are very small compared to emissions from fossil fuel

combustion and other sources (Edwards, 1983).

Carcinogenic PAHs are found in all surface soils. Evidence of the global distribution of PAHSs
was given by Thomas (1986, as cited in ASTDR, 1999) who detected carcinogenic PAHs in
arctic soils above 150 pg/kg.

Although background ievels of PAHs will vary depending on locality and proximity to emission
sources, some generalizations regarding typical levels in soils, sediments, water, air, etc., have
been reported. Blumer and coworkers examined surface soils in many areas of the eastern
United States and noted that levels between 40 and 1,300 pg/kg in soils from relatively rural
areas (Blumer, 1961; 1976). Typical concentrations of B(a)P in soils of the world according to
Edwards range from about 100 pg/kg to 1000 pg/kg, with total PAHs about 10 times the value of
B(a)P alone (Edwards, 1983).

In source dominated areas soils may contain much higher concentrations. Butler (1984)
examined soils in Switzerland and demonstrated that much higher levels of PAHs, up to 300,000
pg/kg, are found near complex road interchanges than in areas more distant (Blumer et al., 1977;
Butler ez al., 1984). B(a)P concentrations as high as 650,000 ng/kg have been reported in soil
samples collected 10 m from a German soot plant and as high as 120,000 pg/kg 500 m from a tar
plant (Freitz, 1971).

As anticipated, urban areas have higher soil concentrations than do more remote areas because of
the proximity to sources of fossil fuel combustion. The majority of urban soil concentrations of
carcinogenic PAH concentrations falls in the 600 to 3,000 pg/kg range (Menzie et al., 1992).
The highest ambient concentrations of carcinogenic PAHs in soils have been reported for road

dust, which can contain levels of 8,000 to 336,000 pg/kg (Menzie et al., 1992).
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Sediments are major sinks for PAHs, primarily because of the low solubility of these compounds
and their strong affinity for organic carbon in particulate matter. For example, sediment samples
taken from the Detroit River in 1982 contained B(a)P at concentrations ranging from 120 pg/kg
to 17,640 pg/kg (Health & Welfare Canada, 1979).

6.1.2 itative Assessment of Inci I Ingestion of PAHs i il

6.1.2.1  Bioavailability

Incidental ingestion of soils containing PAHs at the Site by maintenance workers, construction
workers, and trespassers is possible. Therefore, additional risk from this route of exposure is
probable. However, risks calculated due to potential dermal exposures to soils and sediments
contaminated with PAHs, while within US EPA’s acceptable risk range of 1x10™ to 10, is
likely overestimated. This is because the bioavailability of organic poliutants in soil declines
with time. However, current analytical methods measure fotal and not bioavailable
concentrations of these constituents in soil and sediments. Research has provided ample
evidence that the availability of certain chemicals that have been in soil for some time is less
than freshly added compounds, and hence the term aging or weathering has been applied to the
phenomenon. Awareness is growing among environmental toxicologists, risk assessors, and
regulatory agencies that the total concentration of a toxicant in a contaminated environment

frequently overestimates the risk of pollutants to humans, animals and plants.

This phenomenon has been recognized for some time. Early toxicological studies demonstrated
the time-dependent diminution in bicavailability. For example, Edwards er a/. in 1957 (as cited
in Alexander, 2000) reported that simultaneous biological assays of acute toxicity to the fiuit fly,
Drosophila melanogaster, and chemical concentration measurements gave similar results shortly
after lindane was applied to soil, but much of the insecticide remaining in the soil after 22
months did not detectably affect the fruit flies. More recent research supports these observations.
Typically, the bioremediation of soils containing PAHs, although reducing the concentration of
many individual compounds, does not completely rid the treated site of PAHs that are known to

be degraded in microbial cultures. The microorganisms are present, the environmental
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conditions are conducive to their activity, but somehow the compounds become less and less
accessible with time. The view that the contaminants became sequestered as they reside in the
field gains credence in light of the finding that biodegradation of the seemingly resistant PAHs
takes place if they are extracted and then added back to soil (Weissenfels et al., 1992, as cited in
Alexander, 2000).

Aging of PAHs and many other chemicals is toxicologically significant because the toxicity of
harmful compounds declines substantially as they persist and become increasingly sequestered
with time (Alexander, 2000). Recently, it has been demonstrated that the genotoxicity of the
carcinogens benzo{a)pyrene and dimethyl-benzanthracene diminished rapidly and to a great
extent within a 15-day period, even though standard analysis following vigorous extraction of
soil showed only a very slight decline in concentration after about 2 months (Alexander and
Alexander, 1999). Additional experimental evidence for the progressive decline in
bioavailability with time has been obtained in tests with the earthworm, E. fetida. With the
progress of aging, decreasing quantities of the PAHs naphthalene, phenanthrene, atrazine,
anthracene, fluoranthene and pyrene were assimilated by the animals (Kelsey and Alexander,
1997 as cited in Alexander, 2000; Tang ef al., 1998, as cited in Alexander, 2000). The decline in
availability of DDT and DDE to worms may even reach values of 90% (Morrison et al., 2000).
Yet the types of chemical analysis used for assessing risk and making regulatory decisions fail to

show the parallel diminution in bioavailability and attendant toxicity.

Chemicals that leach through soil may pose a risk to humans who obtain drinking water from
impacted downgradient wells (though this is not the case downgradient of the Hattiesburg Site).
Because aging reduces the amounts of various compounds that are desorbed and may then pass
through soil, it also indirectly affects potential human exposure (White er al, 1997). The
observation that the time-dependent decline in bioavailability is accompanied by a time-
dependent decline in the quantity of compounds extracted from soil by a mild procedure suggests

that a mild-extraction technigue might serve as a better basis for a surrogate assay for
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bioavailability (Chung and Alexander, 1998; Kelsey et al, 1997 as cited in Alexander, 2000;
Tang and Alexander, 1999 as cited in Alexander, 2000).

The analytical protocols used at the Hattiesburg Site rely on vigorous extraction techniques that
fail to predict the bioavailability of the PAH compounds that have been aged in Site soils for
many years. For the purposes of the risk assessment (e.g., direct dermal contact and dermal
absorption with soils containing PAHS), it was assumed that virtually all the PAH compounds
present in the soil matrix were available for absorption. This is clearly not likely fo be the case

and, accordingly, risks have been overestimated for this route of exposure.

Because PAHs are ubiquitous, humans are exposed to these chemicals as part of everyday living.
PAHs have been detected in many food products, particularly leafy vegetables, especially those
grown in urban areas or near roadways. Even smoking “one pack of cigareties a day,” which has
been estimated to result in a B(a)P exposure of 0.4 ng/kg (ATSDR, 1988), is less than the typical
intake via the diet. Santodonato et al. (1981) reviewed the literature on human exposure
including dietary doses of PAHs and summarized the findings as follows.

B(a)P Carcinogenic PAH Total PAH
Source Concentration Concentration Concentration
Air 0.0095 — 0.0435 pg 0.038 pg 0.207 pg
Water 0.0011 ug 0.0042 pg 0.0270 pg
Food 0.16—-1.6 ug no data 1.6-16 pg

Statistics available from the United States Department of Agriculture (Pao et @l, and United
States Department of Agriculiure, 1986) were used to determine an average diet for US males.
For the average American diet, the intake of carcinogenic PAHs was estimated to be between 1
and 5 pg/day. Menzie et al (1992) reported comparable results for total potential dose of

carcinogenic PAHs for nonsmoking adult males, and estimated a median of 3 pg/day and a
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maximum of 15 pg/day. According to these authors, this would translate to a daily dietary dose
of B(a)P of 0.6 to 3.0 pg.

It should be noted that the available monitoring data are very limited with regard to dairy
products, such as cheese and milk (Santodonato et al., 1981), which make up approximately one-
third of the daily diet of 1600 g. In one study conducted in Canada, B(a)P concentrations of 7.6
to 387 pg/L, with a mean value of 129.5 pg/L were found in samples of milk from ten nursing
mothers (HSDB, 1999). Assuming ingestion of one liter per day of mother’s milk by a nursing
baby, the intake of B(a)P alone would, on average, be about 130 pg.

To provide qualitative perspective with regard to the incidental ingestion of soil at the
Hattiesburg Site, if a maintenance worker were to ingest 100 mg of soil per day, 150 days per
year, with an average B(a)P concentration of 3.17 mg/kg in the former Process Area, the average
daily intake of B(a)P would be about 0.13 pg. This appears to be comparable to or less than the
typical dietary intake of B(a)P from food alone. A charcoal-broiled T-bone steak reportedly
contains about 50 pg/kg of B(a)P, as well as various levels of other PAHs (Lijinsky and Ross,
1977, as cited in HSDB, 1999). For a 10-ounce portion, this translates to a dose of 14 pg B(a)P
from this food item alone. It may be noted here also that, with few exceptions, PAHs in soil in
the Process Area are covered with asphalt, and therefore, not readily available for direct contact

and incidental ingestion.
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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,
mferences 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. Becanse of the limited availability of resources, sample collection is
generally limited. However, sampling (especially in muitiple 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 which 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 (Cothemn 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 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 It would appear that until a particular compound’s mechanisms of cancer are better
known, it is likely that the uncertainty in the toxicity wili 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 refiect 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.

w:\kerrmege\hattiesb\99030984\final\Shattieshurg.doc Environmental Standards, Inc.
7-3



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.

MCEQ (1999) guidance recommends a qualitative evaluation of carcinogenic risks resulting
from ingestion of carcinogenic PAH compounds. By not including carcinogenic PAH ingestion

in the quantitative evaluation, potential risks are clearly underestimated.

Carcinogenic PAHs are thought to increase the risk of cancer by all routes of exposure.
Accordingly, the risks estimated by dermal absorption and inhalation exposure may
underestimate the upper bound of cancer risk from additional exposure via incidental ingestion
of soil at the Site. However, the risks 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 simultancous administration
of various non-carcinogenic PAHs (Falk er 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 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 PAHs at levels ranging from 10 to 2400 mg/kg. The dermal
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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 magnitude in PAH absomption 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
values for the maintenance workers dermally exposed to sediment and surface soils in EU 4 and
surface soils in EUS as a result of the presence of benzo(a)pyrene. To determine the extent of
remediation necessary to reduce these risks to acceptable levels, Site data in EU 4 and EU 5 were

closely examined.

The benzo(a)pyrene exposure-point concentration used to evaluate maintenance worker
exposures to sediment in EU 4 was 130 mg/kg (sample location SD02). This was the maximum
benzo(a)pyrene concentration found in sediment in EU 4. The next highest concentration of
benzo(a)pyrene in sediment was found at SD12 (71 mg/kg). Implementing a remedy to remove,
treat, or preclude contact with sediment at sample location SD02 would leave a concentration of
71 mg/kg (sample location SD12) as the maximum concentration in sediment that could be
potentially contacted by a maintenance worker in EU 4. Excluding sample SD02 and using 71
mg/kg as the exposure-point concentration drops the risk level for dermal contact with sediment
by a maintenance worker to within acceptable levels (8 x 107, Table 65). Thus, implementing a
remedy to address sediment at sample location SD02 would result in acceptable levels of risk for

maintenance workers exposed to sediments in EU4.

In EU 4, the maximum concentration of benzo(a)pyrene was used as the exposure-point
concentration for maintenance worker surface soil exposures. The maximum concentration was
500 mg/kg at sample location GEO-48/0-1" (Figure 2). The next two highest concentrations of
benzo(a)pyrene in surface soil were 230 mg/kg (GEO-21/0-1") and 190 mg/kg (GEO-21/0-1").
These sample locations are presented on Figure 2. Implementing a remedy to remove, treat, or
preclude contact with soils at sample locations GEO-48 and GEQ-21 would leave a
concentration of 56 mg/kg (sample location GEO-19/0-1") as the maximum concentration that
could be potentially contacted by a maintenance worker in EU 4. Excluding samples GEO-48
and GEO-21 and using 56 mg/kg as an exposure point concentration, drops the risk level for

dermal contact with surface soil by a maintenance worker to within acceptable levels (6 x 10'7,
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Table 66). Thus, implementing a remedy to address soils at sample locations GEQO 48/0-17,
GEO-21/0-1°, and GEQ-21/2-3’ would result in acceptable levels of risk for maintenance
workers exposed to surface soils in EUA4.

In EUS, the surface sample location contributing most to elevated risk levels for the maintenance
worker scenario was GEQ-33/0-1" (see Figure 2). The benzo(a)pyrene concentration at this
location (52.5 mg/kg) contributed most to the maintenance worker risk estimates. Sample
location GEO-33/0-1" is located within a paved area in a parce] of land southwest of Courtesy
Ford (Figure 2). Pavement in this area precludes direct contact with surface soils; therefore, it is
not anticipated that current or future maintenance workers will have access to surface soils in or

around sample location GEO-33/0-1°.

For the maintenance worker scenario, elimination of contact with the maximum concentration of
benzo(a)pyrene in surface soil in EU 5 would reduce risk levels in EUS to below the de minimis
benchmark of 1x10°°. Existing pavement already precludes direct contact with surface soils at
location GEO-33/0-1". The risk level associated with dermal exposure to benzo(a)pyrene was
recalculated excluding the maximum benzo(a)pyrene concentration sample location in EUS (52.5
mg/kg at GEO 33/0-1°). A reevaluation of risks is presented in Table 67. Results of this

evaluation indicated risk levels below the de minimis 1x10° benchmark.
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