From: Helton, Kelsey

To: miller.scott@epa.gov

Cc: Helton, Kelsey; Brourman, Mitch (Pittsburgh) NA; paul.anderson@amec.com; John Mousa; Mora-Applegate
Ligia

Subject: Koppers- DEP review of January 2009 Rlsk Assessment

Date: Tuesday, August 25, 2009 1:09:53 PM

Attachments: Koppers on-site human health risk assessment.pdf

Importance: High

Scott-

Attached are DEP/University of Florida review comments on the draft January 2009 Risk
Assessment for the Koppers site, Gainesville. We realize that the revised Risk Assessment has been
recently submitted in response to EPA review comments. DEP requests that Beazer/AMEC
provide written responses to the attached comments, indicating which areas of the revised Risk
Assessment have addressed these issues and/or how they will be addressed in a final Risk
Assessment report. DEP will review the revised August 2009 Risk Assessment and provide review
comments as well on any remaining outstanding issues.

Thank you.

Kelsey Helton

DEP- Bureau of Waste Cleanup
Hazardous Waste Cleanup Section
Tallahassee, FL

850-245-8969

The Department of Environmental Protection values your feedback as a customer. DEP Secretary
Michael W. Sole is committed to continuously assessing and improving the level and quality of services
provided to you. Please take a few minutes to comment on the quality of service you received. Simply
click on this link to the DEP Customer Survey. Thank you in advance for completing the survey.
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352-392-2243, ext. 5500
352-392-4707 Fax

August 21, 2009

Ligia Mora-Applegate

Bureau of Waste Cleanup

Florida Department of Environmental Protection
2600 Blair Stone Road

Tallahassee, FL 32399-2400

Re: Koppers Inc. on-site human health risk assessment
Dear Ms. Mora-Applegate:

At your request we have reviewed the Evaluation of Potential On-Site Human
Health Risks Associated with Soils and Sediments at the Koppers Inc. Wood-Treating
Facility in Gainesville, Florida. This document was prepared by AMEC Earth &
Environmental and is dated January 29, 2009. The document assesses risk to current
and future workers and trespassers and future construction and utility workers from on-
site soil. Based on the deterministic risk assessment, total risk for the on-site worker
and construction and utility worker exceed FDEP’s target risk of 1E-06 for all eight
exposure areas except on-site worker exposure to the drainage ditch sediments.
Trespassers exceed FDEP’s target risk in the process area (PA), boiler area (BA),
eastern active area (EAA), western active area (WAA), and northeast grassed area
(NEGA). The assessment also utilizes a probabilistic microexposure event (MEE) model
to calculate site-specific on-site worker risks from carcinogens. The 95" percentile of the
potential excess lifetime cancer risk for the MEE distribution exceeds FDEP’s target risk
in the PA, BA, WAA, and EAA. The risk assessment summarizes that the average (50’h
percentile) on-site worker has an excess cancer risk below FDEP’s target risk in all
areas except the BA. It further states that since the MEE overestimates risk, the typical
hypothetical worker in the BA is likely below FDEP’s target risk. The human health risk
assessment concludes that unacceptable risk does not exist under current or future use
conditions. We recommend that the FDEP reject this risk assessment based on the
following concerns:

1. The risk assessment assumes future use will remain the same as current use.
Site-specific information is used to calculate risk for the deterministic risk
assessment and no default industrial scenario is used. The site will require
controls to maintain exposures identical to current use. In the event that current
use of the site changes, a reassessment of risk is required. This is especially
true for the southwest wooded area (SWWA), northwest grassed area (NWGA),
NEGA, and the northern inactive area (NIA) for which industrial use was not
considered. These areas were evaluated under a current use scenario where
exposure frequency is 100 d/y and exposure time is 2 h/d.
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Distributions of toxicity values were used for dioxins in the MEE analysis. This is
inconsistent with RAGS Volume 3, Part A (US EPA, 2001) which states “This
guidance does not develop or evaluate probabilistic approaches for dose-
response in human health assessment and, further, discourages undertaking
such activities on a site-by-site basis. Such activities require contaminant-
specific national consensus development and national policy development”. Use
of distributions for toxicity values is unacceptable to the FDEP. For dioxins, the
Department uses the cancer slope factor from the highest source in its hierarchy
(FDEP, 2005, pg.10), which is the value in HEAST (1.5E+05 mg/kg-d™). This
cancer slope factor has been used to develop soil cleanup criteria adopted by
rule (Chapter 62-777, F.A.C.) and is used to guide risk management decisions.

The assessment utilized the median cancer risk generated by the MEE as the
estimated lifetime cancer risk for each exposure unit. The Risk Assessment
Guidance for Superfund: Volume |Ill - Part A, Process for Conducting a
Probabilistic Risk Assessment states, “In human health PRA, a recommended
starting point for risk management decisions regarding the RME is the 95th
percentile of the risk distribution” (Section 7.2.3). In order to meet FDEP’s risk
threshold, the MEE estimate of risk should be below 1E-06 at the 95" percentile.
Based on Section 5.2 Refined Risk Estimates Using Probabilistic Assessment,
risk to the current on-Site KI worker exceeds FDEP’s risk threshold in the PA,
WAA, BA, and EAA.

Risk distributions generated by the MEE that exceed FDEP's risk threshold (1E-
06) at the 95" percentile are disregarded based on the conservative nature of the
exposure parameter estimates. The distributions utilized in a probabilistic risk
assessment are intended to replace conservative default assumptions with site-
specific information on exposure factors. These distributions decrease the
conservativeness of the assessment and are more representative of cancer risks
at the site. Disregarding risks that exceed risk thresholds based on an unknown
amount of conservatism in the assessment may leave chemical concentrations
on-site that are harmful to human health.

. Assessment of risk in the wooded NIA is qualitative. Because wood-treating
activity is not known to have occurred in this area, the NIA is assumed to have
lower constituent concentrations that the other on-site exposure units.
Conclusions regarding risk to human health in the NIA should be based on actual
soil concentrations rather than assumptions based on likely historical use. This
is significant because concentrations of dioxins in samples taken near this
exposure unit exceed FDEP criteria.

. A value of 1/10" the lowest SCTL was not used for screening COPCs. For all
constituents, the maximum detected concentration was compared to 1/10" the
lower of the FDEP industrial SCTLs and the US EPA industrial soil regional
screening levels. The FDEP residential SCTLs and SCTLs for the protection of
leaching to groundwater were not considered in the COPC screen.

Dioxin concentrations do not meet residential SCTLs at the property boundary.
Chemical concentrations should meet residential SCTLs at the property
boundary unless the adjacent property owners agree to the implementation of an
institutional control. For the western and northwestern property boundaries,
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current use is residential and FDEP residential SCTLs must be met at these
boundaries.

The risk assessment does not address the leachability of contaminants to
groundwater. Leachability CTLs should be met throughout the vadose zone.
FDEP default leachability criteria can be utilized (Chapter 62-777, F.A.C.) or site-
specific criteria may be developed using SPLP.

The surface soil interval 6 in.-2 ft below ground surface (bgs) was not evaluated
in the risk assessment. Where metals or semivolatiles are of concern, Chapter
62-780, F.A.C. specifies the soil sampling intervals as 0-6 in. bgs, 6 in.-2 ft. bgs,
and two-foot intervals thereafter. For evaluation of risk from direct exposure,
each of these soil intervals should be evaluated separately.

The entire site is defined as one exposure unit for current and future utility and
construction workers. It is unlikely that any utility or construction activity would
generate equal and random exposure over the entire 90-acre site. Use of such a
large exposure unit may underestimate the risk for construction and utility
workers involved in projects occurring over smaller sections of the site that
contain higher soil concentrations. To prevent this, the site could be divided into
smaller areas (e.g., 10 acres) to represent exposure units for future construction
and utility projects.

. Bootstrapping was used to generate a 95% UCL for the exposure point

concentration when as few as three samples were available. The ProUCL
Version 4.0 Technical Guide (EPA, 2007) states that the bootstrap method
should not be used with data sets of less than 10-15 samples (pg. 25). Based on
Appendix B, there are not enough samples to use the bootstrapping procedure to
estimate an exposure point concentration for:

» The drainage ditch and the NEGA for all COPCs
= The PA and the NWGA for 0-6 in. TCDD-TEQs

Based on current US EPA recommended soil ingestion rates, the values utilized
in the human health risk assessment appear to underestimate potential soil
ingestion.

a. The deterministic risk assessment assumes an incidental ingestion rate of
50 mg/day. The US EPA currently uses 100 mg/day as the incidental soil
ingestion rate for outdoor workers (US EPA, 2002).

b. The Koppers MEE analysis chose a maximum soil ingestion rate of 50
mg/day based on the 75" percentile soil ingestion rate from a study by
Stanek et al. (1997) and a mean soil ingestion rate of 10 mg/day based
on a recommendation by Dr. Calabrese (2003). The US EPA currently
uses a value of 100 mg/day as an upper end soil ingestion rate for
outdoor workers (US EPA, 2002) and recommends using 50 mg/day as
the most likely or median value (US EPA, 1997, Table 4-23).

The exposure duration distribution is applicable only to current use and does not
address future use scenarios. Documentation for the high job turnover rates at





Koppers was not provided. The median tenure at Koppers Inc. was listed as 0.4
years. Based on Figure 5C, 70% of Koppers employees are there for less than a
year and 55% of Koppers employees are at the facility for less than six months.
These job turnover rates are unusually high and need to be documented.

14. The risk assessment is not representative of female workers. Section 3.5.4 Body
Weight states that male distributions were chosen because nearly all of the
Koppers employees are male. This choice affects the deterministic point values
and MEE distributions for body weight, surface area, inhalation rate, and possibly
other distributions. Without consideration of female or combined male and
female exposure factors, it is unclear if the results are protective of females
employed at the site (currently or in the future).

15. The dermal adherence factor distributions used in the MEE analysis
underestimate potential soil adherence to skin. Point estimates of dermal
adherence factors for Koppers workers were calculated using a geometric mean
soil adherence by activity and body region (US EPA, 1997, Table 6-12). These
mean soil adherences (0.168 mg/cm? for PA workers and 0.206 mg/cm? for non-
PA workers) are used as the 95" percentile for dermal adherence factors in the
MEE distribution. This suggests 95% of Koppers workers have a soil adherence
factor less than the mean.

16. The assessment uses a 0.25 fraction of exposure for trespassers based on the
short time duration trespassers are expected on-site. It is unclear how a short
exposure time affects the fraction of exposure from the site. If the only exposure
to soil was from the site on days trespassing is assumed to take place, the
fraction of exposure should be 1. This seems reasonable given the infrequent
exposure of 4-12 d/y assumed for the trespasser.

17. The PM10 data used in the risk assessment to derive the respirable particulate
matter distributions are not site-specific for Koppers and may not be
representative of the higher levels of dust generated at the site. The soil at
Koppers is frequently disturbed by large vehicle traffic and generates high levels
of dust. It is unlikely that the urban area data utilized for the distribution is
representative of the higher particulate concentration produced at the site. A
respirable particulate matter distribution can be estimated for Koppers using
appropriate modeling or, preferably, site-specific dust measurements.

18. The distribution of relative absorption factors (RAFs) utilized in the assessment
was not obtained from site-specific in vivo data. RAFs vary from site to site due
to soil factors that are still not completely understood. Therefore, adjustment of
the default relative bioavailability assumptions for contaminants in soil without
site-specific in vivo data is unacceptable to the FDEP.

Additional Comments:

19. A volatilization factor should be added to the average daily dose formula for
inhalation. This factor would account for the additional risk obtained due to the
inhalation of vapors from soil contaminants.
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Section 3.41 EPCs for Soils states that soil samples from 2006 were
arithmetically averaged over two depth intervals (0-3 in. and 3-6 in. bgs) to
estimate surface soil concentrations and over four depth intervals (0-3 in., 3-6 in.,
6 in-2 ft., and 2-6 ft. bgs) to estimate subsurface soil concentrations. This
appears to contradict the Proposed Approach to Estimating Potential On-Site
Human Health Risks Associated with Soils and Sediments (AMEC, 2008b),
which states a depth-weighted average would be used to estimate soil
concentrations in the human health risk assessment. Arithmetic averages do not
take into account the different depths represented by each sampling interval.
Without weighting the soil concentrations based on the depth of the sample,
concentrations in the 0-3 in., 3-6 in., and 6 in.-2 ft. samples are overrepresented
in the average subsurface soil concentration.

In calculating the construction worker incidental soil ingestion rate, the risk
assessment assumes 10 days of excavation exposure at 330 mg/day and 120
days of construction activity exposure at 100 mg/day for an average value of 118
mg/day incidental soil ingestion rate. Although the construction worker may have
exposure to groundwater and subsurface soil only during the ten-day excavation
period, exposure to surface soil will occur throughout the construction event.
Construction workers are likely to experience substantial soil exposure during
work activities unrelated to excavation (US EPA, 2002). Therefore, we maintain
that the ingestion rate of 330 mg/day should be used for the entire duration of
construction activities.

If the workers in the process area re-use their gloves without cleaning, the area
of the hands should be included in their skin surface area. Contaminated
particles may enter the glove and would have contact with the skin when the
glove is re-used.

The mean skin surface area for workers utilized in the MEE analysis (Figure 5E)
does not match the mean skin surface area utilized in the deterministic risk
assessment. The mean surface area used in the MEE analysis is 1,635 cm?*day
for the process area worker and 2,574 cm?day for the non-process area worker
while the deterministic risk assessment uses 1,533 cm?/day for process area
workers and 2,373 cm?/day for non-process area workers. It is unclear why two
different means were chosen for the two assessments.

The skin surface areas utilized in the deterministic risk assessment for Koppers
workers, utility workers, and construction workers appear incorrect. Based upon
the body weights used in the risk assessment and the percentage surface area
for body parts (FDEP, 2005), average skin surface areas should be amended to
the following: 1,737 cm?®/day for process area workers (1,533 cm?day is used in
the assessment), 2,734 cm?/day for non-process area workers (2,373 cm?/day is
used), and 2,574 cm%day for construction and utility workers (2,478 cm?/day is
used).

It is unclear from the risk assessment which activity was chosen from the
Exposure Factors Handbook (US EPA, 1997, Table 6-12) to represent Koppers
workers and trespassers in the determination of dermal adherence factors.
Without this additional information, we cannot comment on the calculated values.
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The distribution chosen for PAH oral RAFs (Figure 5J) biases the risk
calculations low for PAHs. The literature summary presented in Relative
Absorption Factors (RAFs) for Oral and Dermal Absorption of Compounds in Soil
Cabot Carbon/Koppers Site (AMEC, 2008a) listed oral RAFs ranging from <0.1 to
1. The chosen distribution uses values from the low end of this range with 85%
of the iterations using a value of 0.5 or less.

The distribution chosen for arsenic oral RAFs (Figure 5J) is based on one
measurement. It remains unclear how a distribution was derived from one RAF.

Comments regarding chronic toxicity values include:

a. Mercury has an oral RfD in HEAST of 3.0E-04 mg/kg-d. This value
should be added to Table 8b and utilized in the risk assessment.

b. Several of the chemicals in Table 8b have a gastrointestinal (Gl)
absorption of 0.5 (ATSDR toxicity profiles). The Gl absorption should be
included in the route-to-route extrapolation to prevent underestimation of
toxicity from non-oral routes of exposure. Chemicals in Table 8b that
have a Gl absorption of 0.5 and their extrapolated inhalation RfDs
include:

= Acenaphthene has an inhalation RfD of 3E-02 mg/kg-d

» Anthracene has an inhalation RfD of 1.5E-01 mg/kg-d

* Fluoranthene and fluorene have inhalation RfDs of 2E-02 mg/kg-d
* Phenanthrene and pyrene have inhalation RfDs of 1.5E-02 mg/kg-d

c. In Table 8c, the inhalation slope factor for arsenic is in error (1.2E-06
mg/kg-d™). It should be 1.5E+01 mg/kg-d™".

d. In Table 8c, chromium is listed as chromium Illl. To our knowledge, no
speciation was performed on the chromium detected in soil at the
Koppers site. In the absence of speciation data, the more conservative
assumption that all chromium on-site is chromium VI should be used.
Chromium VI has an inhalation slope factor of 4. 1E+01 mg/kg-d™".

The drainage ditch should be evaluated as a potential source of downstream
contamination with ecological impacts. For evaluating potential sediment
impacts to the benthic communities, the Sediment Quality Assessment
Guidelines are the FDEP’s preferred criteria. In the absence of site-specific
toxicity bioassays, comparison with the TEC and PEC values would be
appropriate.

Page ES-4 states that deterministic risk assessments use “multiple conservative
assumptions leading to likely unrealistic estimates of risk.” Deterministic risk
assessments use a combination of upper percentile and median exposure
estimates to calculate a reasonable maximum exposure. The resulting risk
estimates are conservative in an attempt to represent a wide range of possible
exposures in the absence of site-specific data. We disagree that deterministic
risk assessments produce likely unrealistic estimates of risk.





31.Page 1-3 states, “COPCs were selected by comparing the maximum
concentration of all constituents with a detection frequency of greater than 5% to
industrial soil screening benchmarks”. However, page 2-2 of the HHRA and the
responses to comments on the proposed approach to the HHRA dated February
20, 2009 state that all constituents detected at least once were compared to the
FDEP industrial SCTL. It appears that the statement on page 1-3 is in error.

32. Page 2-4 lists fluorine as a subsurface soil COPC. This is a transcription error.
The correct COPC for subsurface soil is fluorene.

We are currently reviewing the MEE model utilized in the Koppers risk
assessment. At the present time, we are not able to get an output from the MEE model.
We will contact Paul Anderson for further assistance in using the model.

Please let us know if you have any questions regarding this review.

Sincerely,

7
Stephen M. Roberts, Ph.D. Leah D. Stuchal, Ph.D.
References:

FDEP (2005) Technical Report: Development of Cleanup Target Levels (CTLs) for
Chapter 62-777, F.A.C. Division of Waste Management.

US EPA (1997) Exposure Factors Handbook. National Center for Environmental
Assessment. Office of Research and Development.

US EPA (2001) Risk Assessment Guidance for Superfund, Volume Ill — Part A, Process
for Conducting Probabilistic Risk Assessment. Office of Emergency and Remedial
Response. Washington, DC.

US EPA (2002) Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites. Office of Solid Waste and Emergency Response.

US EPA (2007) ProUCL Version 4.0 Technical Guide. Office of Research and
Development. National Exposure Research Laboratory.






