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NOTICE

Mention of trade names or commercial products does not constitute endorsement or
recommendation for use. Statements are the individual views of each workshop participant; the
statements in this report do not represent analyses or positions of the Risk Assessment Forum or the
U.S. Environmental Protection Agency (EPA).

This report was prepared by Eastern Research Group, Inc. (ERG), an EPA contractor (Contract
No. 68-D5-0028), as a general record of discussions held during the Technical Workshop on WTI
Incinerator Risk Assessment Issues. As requested by EPA, this report captures the main points and
highlights of discussions held during the plenary sessions and includes brief summaries of the work
group sessions. The report is not a complete record of all details discussed, nor does it embellish,
interpret, or enlarge upon matters that were incomplete or unclear. In particular, the five work group
summaries were prepared separately by the work group leaders (with or without help from group
members) based on their groups' discussions. Thus, the recommendations of the groups might differ
slightly. ERG did not attempt to harmonize all the recommendations.
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FOREWORD

This report presents information and materials from a peer review workshop organized by
EPA’s Risk Assessment Forum for Region 5 and the Office of Solid Waste and Emergency
Response. The meeting was held in Washington, DC, at the Holiday Inn Georgetown on
January 11, 1996. Due to severe weather conditions, the meeting was compressed from the
planned two days to a single long day. The subject of the peer review was a draft document
prepared by Region 5 assessing risk at an incinerator operated by Waste Technologies Industries
(WTI) in East Liverpool, Ohio.

The peer review continued a process begun in 1993, when the Risk Assessment Forum
held a workshop to review the project plan for the WTI incinerator risk assessment. In that
workshop, 13 peer reviewers divided into work groups to discuss four major aspects of the -
project plan: combustion engineering, meteorology/air dispersion, exposure assessment, and
toxicology. The workshop was attended by more than 100 observers. Workshop participants

- recommended that EPA expand the scope of the planned assessment to include more facility
performance data, use additional computer models, include a screening level ecological risk
assessment, and provide a comprehensive analysis of accident scenarios.

In 1994 and 1995, EPA conducted the WTI incinerator risk assessment now under review.
To reflect the larger scope of work recommended by participants of the first workshop, EPA
modified the peer review workshop format as follows: "EPA expanded the scope of the air
dispersion work group to cover deposition modeling and accident analysis, added a fifth work
group on ecological risk assessment, and increased the number of peer reviewers from 13 to 19.
Most of the 13 reviewers of the project plan were able to participate in the peer review of the
risk assessment. In conducting the peer review, EPA sought comments on the technical
accuracy, completeness, and scientific soundness of the WTI incinerator risk assessment. EPA
will consider these comments in revising the assessment, which in turn will be used to set final
permit conditions for the WTI facility.

This report summarizes the discussions that took place at the peer review workshop. The
report opens with an overview of the workshop and a history of EPA’s WTI incinerator risk
assessment activities (section 1), then presents the chairperson’s summary (section 2) and the five
work group chairs’ summaries (section 3). The body of the report ends with highlights of the
_ peer reviewers’ preliminary comments and of the comments offered by workshop observers
(section 4), Appendices to the report present the workshop agenda, a list of the peer reviewers,
their charge, their premeeting comments, and their work group assignments (appendices A-E) as
well as a list of observers and printed materials distributed by observers (appendices F-G) and
the written version of a comment that a citizen intended to offer at the workshop but was unable
to do so due to severe, travel-hampering weather conditions (appendix H).

| William Wood, Ph.D.
‘ Executive Director
Risk Assessment Forum



SECTION ONE

OVERVIEW

GENERAL SUMMARY

The workshop provided a forum for the expert peer review panel to discuss the technical
accuracy, completeness, and scientific soundness of the draft WTI incinerator risk assessment.
The reviewers were in general agreement on the overall quality of the assessment and

contributed useful suggestions for moving the process ahead to finalize the document. ’

Overall, comments oh the draft WTI incinerator risk assessment were favorable. Indeed,
throughout the workshop, as the expert peer reviewers discussed the assessment as a whole and
specific parts of it, workshop participants repeatedly prefaced suggestions for improvement with
praise for the overall thoroughness, quality, and integrity of the assessment. Notirig that they
had been quite critical of the draft project plan for the assessment, the peer reviewers stated that
by contrast they were very impressed with the thoroughneés, organization, and clarity of the draft
assessment—and with the seriousness and faithfulness with which EPA had followed the
comments and recommendations of thé project plan peer reviewers. Their most substan;ive
comments pertained to three topics (accident scenarios, cumnulative risk, ecological risk) that
were not covered in the initial project plan for the assessment and thus had not benefitted from
previous review. The peer reviewers described most of their other comments as quesﬁons of

clarification or as other minor issues not likely to affect the overall results of the assessment.

Members of the Combustion Engineering Work Group, for example, praised EPA’s work
on WTI stack emissions, noting that the Agency’s efforts to determine the composition of the
waste feed could be labeled heroic. Due to the basic soundness of the analysis, they focused on -
attempting to trace the progression of information on chemicals of concern ﬁom the waste feed
through emissions estimation (see Combustion Engineering Work Group sunimary and diagram
in Section 3). The main question generated by this exercise sought information on why EPA had
not prorated measured products of incomplete combustion (PICs) to compensate for unineasﬁred

. PICs, as had been recommended by the peer reviewers of the project plan. The peer reviewers
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recommended that EPA clarify the explanation in the assessment that doing so would cause
chronic effects to be overestimated and acute effects to be underestimated or prorate the

measured PIC values as suggested.

Members of the Air Dispersion/Deposition Modeling and Accident Analysis Work Group
also praised EPA’s work, asserting that the assessment does a good job estimating the dispersion
of emissions from the WTI facility, at least during routine operétions. They suggested that EPA
work with the CALPUFF model or other models to characterize dispersion of ordinary emissions
under stagnant air conditions, which could magnify air quality problems, and to better
characterize accidental emissions. They also suggested that EPA consider whether additional
release scenarios (e.g., release following pressurization of wastes in containers) might be
important and that EPA explain mitigation measures more clea:riy. Noting that they had been
unable to trace the process themselves, they also recommended that EPA clarify how it had

obtained the entries presented in the following summary tables in Volume VII:

L Table VIII-1: Probability/Severity Matrix—-Typical Meteorological Conditions.

u Table VIII-2: Probability/Severity Matrix—Conservative Meteorological
Conditions.

L] Table VIII-3: Probability/Severity Matrix—-Calm/Inversion Meteorological
Conditions.

EPA’s analysis of accident scenarios engendered lively discussions not just in the Air
Dispersion/Deposition Modeling and Accident Analysis Work Group, but throughout the
workshop. Although some peer reviewers said that the analysis seems reasonable, other peer
reviewers and two workshop observers (see section 4) contended that it is incomplete and
excessively qualitative. In addition to suggesting that EPA use the CALPUFF model to imprové
its estimation of accidental émissions, peer reviewers suggested that EPA more clearly address
the location of the nearby elementary school and consider using a compound other than acetone
for future modeling purposes because acetone has been delisted. Several peer reviewers and '
workshop observers also expressed reservations about the use of immediately detrimental to life
and health (IDLH) values; because these values pertain to healthy adult workers exposed to
contaminants for up to 30 minutes (during which time they will have donned protective gear or
otherwise protected themselves from further exposure), the use of IDLH values might |
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underestimate the risks that accidents pose to a residential population. Members of the Toxicity
Work Group suggested using level of concern (LOC) values instead; they referred EPA to

George Alexeeff’s premeeting comments on this topic for further information.

Members of the Exposure Assessment Work Group commented that the exposure
assessment in the WTI incinerator risk assessment is among the most comprehensive they have
seen and that EPA did a good job addressing the recommendations of the project plan peer
reviewers. They noted that EPA had not addressed house dust as had been recommended, but
they contended that a rigorous quantitative analysis is not needed because house dust is unlikely
to be an important exposure pathway. They suggested discussing house dust in conjunction with
soil exposure pathways among children. They also recommended that EPA conduct further work
to determine cumulative exposures (i.e., to the combination of WTI emissions and background
cor_ltaminant levels) and, on a more long-term basis, to develop more refined methods and

mddels.

Like the issue of possible accidents, the issue of cumulative risk arose several times
duﬁng the wbrkshop. The general consensus was that-EPA should address this issue further to
determine whether WTI-related exposures have the potential to increase total expoéur‘es’ to-
unacceptable levels. Members of the Toxicology Work Group suggested that simply examining
how WTlI-related exposures compare to background exposures might be sufficient to accomplish

this goal.

Members of the Toxicology Work Group also offered a number of speciﬁc comments and
suggestions related to the human health risk assessment. For example, they suggested that EPA
use California EPA’s slope factor to model lead toxicity, add a table of noncancer endpoints
(While noting in the text that cancer endpoints are more sensitive), discuss the contribution of
- exposure to metals in breast milk to total metal exposures, assess exposures in the Subpopulation
of individuals who both work in and live near the WTI facility, provide a more quantitative

analysis of uncertainty, and include a discussion of uncertainties related to data gaps.

Finally, peer reviewers discussed EPA’s screening level ecological risk assessment
(SERA), the third of the three topics in the assessment that peer reviewers felt needed

substantive work. At the most basic level, peer reviewers were unclear about the goals and
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purpose of the SERA. Members of the Ecological Risk Assessment Work Group, for example,
commented that EPA apparently included a permit limit scenario because it would be needed to
design permit limits for metal emissions. This led the peer reviewers to wonder whether EPA
conducted the SERA to support the setting of sufficiently conservative permit limits rather than
to generate information that regulators and the public could use to understand the ecologlcal ’
risks associated with the WTI facility; The peer reviewers recommended that EPA clarify the
goals of the SERA and conduct further wbrk if needed to accomplish these goals. They also
suggested that EPA. address the issue of cumulativé ecological risk and include provisions for
monitoring in any facility permits (although distinguishing between background and WTI
contributions might be difficult). '

Members of the Ecological Risk Assessment Work Group also noted that the problem of
data gaps is even greater in ecotoxicology than in human health toxicology. They recommended
that EPA discuss the implications of data gaps more systematlcally in future versions of the
assessment. They also wondered whether data from recent WTI plant operations mlght permlt
validation of the test burn data used for the SERA._ Acknowledgmg that all ecological risk
assessments suffer from a lack ;of established daté, tools, and procedﬁres, the peer reviewers
noted that research is needed to provide the infrastructure necéssary for improved ecological risk-

assessments in the future.

At the conclusion of the workshop, the peer reviewers attempted to sum up by asking two
questions:

| If fully implemented, would any of the recommendations of the work groups
change the results of the assessment? The peer reviewers concluded that
recommendations in three areas—accident scenarios, cumulative risk, and
ecological risk—have the potential to change some of the results of the
assessment. Except for those three areas, the assessment is adequate in its
current form.

n Should the risk assessment present information on conditions that increase the
risks associated with operating the facility and recommend mitigation measures?
This question related to the line between risk assessment and risk management,
The peer reviewers concluded that the WTI incinerator risk assessment should
provide information about the contribution of various conditions to the predicted
risks (information that will help risk managers make informed decisions), but it
should not recommend mitigation measures (because those are risk management
decisions based on social and policy factors as well as scientific/technical factors).
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For example, the assessment could state that certain weather conditions
substantially increase the risks associated with operating the WTI facility, but it
should not make recommendations as to operatlons of the facility during such
weather conditions.

HISTORY OF EPA RISK ASSESSMENT ACTIVITIES FOR THE WTI INCINERATOR

The WTI incinerator, the subject of the risk assessment reviewed at the workshop, is
located in East Liverpool, Ohio, across the Ohio River from West Virginia and about a mile and
a half west of the Pennsylvania border. A permit to store and treat hazardous waste regulated
under Subtitle C of the Resource Conservation and Recovery Act (RCRA) was issued to the
WTI facility on June 24, 1983. Because the original permit was appealed, however, it did not
become effective until January 25,1985. On Novcmber 30, 1990, WTI began constructmg the

incinerator.

Due to intense interest in the WTI facility in East Liverpool, EPA’s Region 5 initiated a
risk assessment in 1991 before authorizing interim operations. Because Site-speciﬁc information
was unavailable, the risk assessment was conducted using regional meteorological data and stack
emissions data from other incineration facilities. In accordance with EPA’s Office of Solid

Waste guidelines, only the direct inhalation exposure pathway was assessed. This initial risk
assessment, conducted by a contractor and referred to as Phase I risk assessment activities, was
completed and made available to the public in July 1992. The risk assessment indicéted that
predicted inhalation exposure levels were below the level of concern. Subsequently, EPA’s
Office of Health and Environmental Assessment conducted an additional screening level analysis

- of potentlal cancer risks from dioxin stack emissions, generating preliminary risk estimates for

- four exposure scenarios, each of which included indirect exposures through the food chain.

‘Since these initial, Phase I risk assessments were completed, a full year of onsite
meteorological data as well as WTI incinerator-specific waste composition and emissions data
* from trial burns and performance tests have been collected. With input from scientists ina
number of EPA offices, Region 5 prepared a project plém for a Phase II risk aésessment, which
was to include a multipathway assessment using the new data. The project plan was peer

reviewed in December 1993 under the auspices of EPA’s Risk Assessment Forum.. In conducting
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the Phase II risk assessment in 1994 and 1995, EPA conscientiously tried to follow the
recommendations of the peer review panel to include facility performance data, use a variety of
computer models, include a SERA, and provide a comprehensive analysis of accident scenarios.
Accordingly, the assessment consists of three separate analyses: a human health risk assessment,

a SERA, and an accident analysis.

Since the completion of Phase II risk assessment activities in 1995, EPA’s Risk
Assessment Forum has been organizing a peer review of the draft WTI incinerator risk-
assessment to obtain comments on its technical accuracy, completeness, and scientific
soundness—and to obtain comments on whether and how‘well the Agency succeeded in
implementing the recommendations of the project plan peer review panel. EPA will consider
these comments in revising the assessment, which will then be used to set final permit conditions
for the WTI facility.
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SECTION TWO

'CHAIRPERSON’S SUMMARY OF THE WORKSHOP

‘Thomas McKone
School of Public Health
University of California at Berkeley
Berkeley, CA ‘

GENERAL SUMMARY

On J anuéfy 11, 1996, EPA held the second of two external pcer reviews of documents
related to an assessment of risks associated with the WTI incinerator in East Liverpool, Ohio.
The purpose of this workshop was to bring together a team of scientific experts to comment on
the draft WTI incinerator risk assessment. The assessment was based on a project plan
. developed in 1993 and subjected to peer review at a similar workshop held in December 1993.
Most members of this 1996 peer review (Elmar Altwicker, James Butler; Walter Dabberdt, Mary -
Davis, Barry Dellinger, George Fries, Thomas Gasieﬁcz, Halstea.i_l Harrison, Pim Kosalwat,

Thomas McKone, Randy Seeker) also participated in the 1993 review.

The peer review of the draft WTI incinerator risk assessiﬁent was carried out in stages. A
few months before the workshop, reviewers received the full asses',ément report and were assigned to
one of five work groups, each focusing on a specific technical aspéct of the assessment. In
‘December 1995, each reviewer submitted written premeeting comments to his/her work group chair
and to the workshop chair. In January 1996, these comments were circulated to all members of the
peer review panel. At the January 11 workshop, the peer reviewers met in plenary and work group
sessions to discuss the draft assessment and prepare this sﬁmmar’y report. In addition to the peer
reviewers, some- 30 observers also participated in this public mé'eting. They included EPA staff and
consultants, citizens from East ‘Liverpool and other communities, representatiyes»of the press,

. employees of WTI, and representatives of other industries.

The U.S. National Research Council (1982, 1994) divides the practice of risk analysis into
two substantially different processes: risk assessment and nsk management. The goal of risk

‘assessment is to estimate a risk; that is, to produce a specific risk value and explain the precision
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of this estimate. The goal of risk management is‘to establish the significance of the estimated
risk, compare the costs of reducing this risk to the benefits gained, compare the estimated risk to
the societal benefits derived from incurring the risk, aﬁd‘implement any politiéal and institutional
processes needed to reduce the risk. As a risk assessment document, the main goal of the draft
WTI incinerator risk assessment is to give the public and decision-makers ad_equate information
about the nature and likelihood of any health detriment associated with the WTI facility. _ |
Prescriptions for tecﬁnological, social, legal, or political control actions are risk management
decisions and are not explicitly discussed in the draft assessment. Neither the draft risk

assessment nor this workshop considered risk management issues.

The draft WTI incinerator risk assessment is a large, comprehensive document consisting

of several volumes:

Volume I: Executive Summéry

Volume II:  Introduction |

Volume ITI:  Characterization of the Nature and Magnitude of Emissions
Volume IV: Atmospheric DispersiQn. and Depcisiti‘o,n AModel_ing,

Volume V: Human Health Risk Assessment Evaluation of Potential Risks from
Multipathway Exposure to Emissions

Volume VI:  Screening Ecological Risk Assessment
Volume VII: Accident Analysis: Selection and Assessment of Potential Release

Scenarios

To cover the extensive volume of mat_e:iai in the draft assessment, the peer review panel

divided into five work groups. focusing on the followi_rig areas:

L Combustion engineering (focusing on émigs_iqns,)

n Air dispersion/deposition modeling and accident analysis
| Exposure assessment

u Toxicology

L Ecological risk assessment
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The peer reviewers also met in plenary sessions to discuss cross-cutting issues, such as
accident analysis results. During the first plenary session, the peer reviewers addressed the

following general issues identified in the premeeting comments:
= The scientific quality of the draft WTI incinerator risk assessment is considerably
: better‘ than that of the 1993 risk assessment plan.

- In preparing the assessment EPA addressed the major recommendations of the
1993 peer review panel.

L Some important uhcertaiiities (the confidence with which accident scenarios and
impacts can be specified; the influence of data gaps on emission and health
impact estimates, the quantification of noncancer impacts of dloxm-hke
compounds) need to be addressed prior to closure.

] Emissions of WTI ch‘efimcals of concern from other proximate industrial sources
and even from local residential combustion sources should be factored into the
-assessment to facilitate the calculation of better cumulative dose and impact
estimates and the development of validation studies.

= The goals and conclusions of the SERA are vague. .

] In the accident analySis, the accident scenarios are incomplete and their
contribution to information on possible health detriment is inadequately
addressed; also, accident-related risks are not fully quantified.

After the first plenary session, the peer review panel broke into work group sessions to
discuss specific areas of the assessment and prepare the work group summary reports included in

section 3 of this workshop report. The reviewers agreed that the work group reports should:

] Focus on scientific issues, not issues of policy.

m ° Collect and summarize the opinions of the €xperts (i.., consensus was not:
' ecessary)

u Make recommendations that EPA can use to finalize the assessment.

= Identify the most important uncertainties and information gaps in the

assessment—those likely to alter the assessment’s conclusions on the likelihood of
health detriment.

= Consolidate the reviewers’ comments, present these comments as concise problem

statements, and identify the likely impact of these problems on the results of the
assessment.
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After the work groups completed their tasks, the peer review panel met again in a
plenary session for presentation of reports from the work group leaders and discussion of general
recommendations. For the most part, the work group meetings supported and better defined the
issues identified in the reviewers’ premeeting comments, as summarized above. The issue of
accidents, in particular, sparked extensive discussion (see below). Some peer reviewers
recommended that a WTI site visit be part of any additional peer review of WTI-related EPA
documents. o

As noted by several peer reviewers, the draft- WTI incinerator.risk assessment is one of
the most extensive and comprehensive risk assessments ever compiled for a stationary
combustion source. The assessment goes to great lengths to address regﬁlato_ry requirements and
EPA guidance. Although addressing such issues is necessary, the often neglected goal of the risk

" assessment process is to address the questions of how precisely we can estimate a source’s "true”

impact on public health and how well we can address and answer the concerns of affected
communities. Certainly, these are challenges that remain for future risk assessments.

SUMMARY OF RECOMMENDATIONS ON ACCIDENT ISSUES

The peer reviewers had several general and specific concerns related to characterizing the
occurrence and impacts of accidents. Because accident issues cut across all aspects of the risk
characterization, a separate work group was not assigned to this topic. As a result, comments
regarding accidents appear throughout the work group summaries (see section 3). These

recommendations are briefly summarized below:

| The accident analysis does not address all potentially important accident
scenarios. For example, pressurized jet releases from the incinerator containment
might occur and result in aerosol formation due to mixing of chemicals or heating
by fire. Although the accident analysis in the draft assessment provides a useful
beginning for assessing nonroutine emissions and accidents, it is not well
developed and it lacks the precision and depth needed for reliable estimates of
impact.

L The predicted effectiveness (or failure) of mitigation measures needs to be more
clearly addressed.
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The accident analysis does not adequately communicate the expected value of
accident impacts, nor does it adequately explain the reliability of the estimates
given. Whereas the assessment conveys cancer risk estimates in terms of the
likelihood of detriment (i.e., less than one chance in a million per lifetime), it
conveys accident severity and consequence information in vague terms (e.g.,
"likely” or "unlikely” events, "moderate” to "catastrophic” consequences). These
estimates should be quantified more rigorously. -

The accident scenarios do not characterize in any quantitative fashion the
sequence of events that might result in an accident or the likelihood of these
events. The absence of this information hampers use of the accident analysis as a
guide for planning to reduce the incidence and consequences of accidents in an
efficient and cost-effective manner.

The IDLH values used in the accident analysis are designed to provide short-term
protection to healthy workers and do not account for the greater variation in
sensitivity hkely to exist in a non-occupational population that includes children.
The peer reviewers recommend that some other measure of accident health
impacts be considered. It was noted that the American Industrial Hygiene
Association’s Emergency Response Planning Guidelines (ERPG) levels would
probably have been more appropriate than IDLH values for characterizing the
severity of accident consequences. .
The accident analysis would be strengthened by an examination of the safety
record of other hazardous waste facilities such as the Biebesheim facility in
Germany, which is similar to WTI and has apparently reported two release |
incidents. ,

The accident analysis focuses on the acute impacts of the accident scenarios, but
does not address how chemical exposures during an accident could impact an
individual’s lifetime exposures to chemicals from the WTI facility.

The atmospheric dispersion analysis used in the accident analysis should explicitly
report the chemical concentration ranges expected to occur at the East
Elementary School under the various accident scenarios.

The chemical release model for accidental fires should be changed to include the
same chemicals and relative emission rate estimation procedures used for stack
emissions. In addition, an improved method for calculating the total emissions
rate from the fire should be developed.

The dispefsion modeling performed for the accident scenarios should be re-
examined in light of the peer reviewers’ recommendation that calm/stagnant
conditions be reanalyzed with a more appropnate data set in the CALPUFF
model.

The model used to estimate the rate of chemical evaporation from spills is not

appropriate for calm conditions. More appropriate models are discussed in the
- report of the work group on atmospheric dispersion.
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n Because this facility is located on a flood plain, the risk assessment should include
the likelihood that a flood of sufficient magnitude to inundate the facility will
occur and that hazardous materials would be released during such a flood.

| Because acetone has now been deleted from the list of toxic chcmlcals used for
emergency planning, the peer reviewers recommend that it not be used as a
sentinel chemical for the accident analysis.

The peer reviewers also offered one important long-term recommendation: that more
sophisticated accidental fire and chemical release models be developed. It is unlikely that such
models can be incorporated in the WTI assessment, but they would be useful for future

incinerator risk assessments.
REFERENCES
National Research Council. 1982. Risk and demsmn—makmg' Perspectives and research.

Washington, DC: National Academy Press.

National Research Council. 1994. Science and judgment in risk assessment.
Washington, DC: National Academy Press.
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SECTION THREE

WORK GROUP SUMMARIES

COMBUSTION ENGINEERING

: Barry Dellinger, Chair
Department of Environmental Sciences and Engineering

University of Dayton
Dayton, OH
Elmar Altwicker . William Randall Seeker”
Department of Chemical Engineering . Energy and Environmental Research Corporation .
Rensselaer Polytechnic Institute Irvine, CA

Troy, NY

The WTI risk assessment document represents a highly professional and dedicated effort
by EPA and its contractors. In 1993, the combustion engineering panel offered detailed
recommendations for improving the draft risk assessment. EPA made an exceptional effort to
follow the spirit of the recommendations and, in some instances, the Agency’s efforts can be
termed heroic. The Combustio_h Engineering Work Group is confident that the WTI risk

assessment document (at least the part we reviewed in detail) is fair and scientifically unbiased.

EPA used a very detailed procedure to estimate possible stack emissions and did a good
job identifying and discussing uncertainties in the procedure. To our knowledge, this is the first
time a risk assessment document has included this much detail. As a result, it substantially
iniproves our understanding of how to conduct these estimates. In general, the -procedﬁre
described in the draft risk assessment is a good model for developing emissions estimates for
future risk assessments. The level of detail provided in the draft risk assessment does point to

some weaknesses, however.

"Dr. Seeker reviewed the WTI incinerator risk assessment and provided premeetmg comments,
but was unable to attend the workshop
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The Combustion Engineering Work Group discussed six general types of emissions or

emissions issues:

| Emissions from accidental fires or other hot releases
] Gas-solid partitioning of emissions
] PIC emissions

| Dioxins/furans (PCDD/F) emissions
] Metals emissions “

= Fugitive emissions

The first issue, the accidental fire release scenario, was not assigned to the Combustion
Engineering Work Group. Nevertheless, we reviewed this topic in some detail. As discussed
below, the work group believes that the procedure' used to estimate emissions from an accidental
fire is largely inadequate. This is not a criticism of EPA’s regulatory staff, since appropriate
models are not currently available. In fact, EPA’s work clearly illuminates the deficiencies of

existing models for the first time.

Regarding gas-solid partitioning, the work group believes that the procedure used is
probably very inaccurate, but sufficiently conservative to ensure that the risk results present a
reasonable worst case. Regarding the last four emissions issues, the work group believes that a
few concerns remain, but that nothing short of a complete paradigm shift (vide infra) will

significantly affect the results of the overall risk assessment.
NEAR-TERM RECOMMENDATIONS
Some of the Combustion Engineering Work Group’s recommendations should be readily

implementable and should improve the results of this risk assessment. For the near term, we
recommend that EPA:



L Change the chemical release model for the accidental fire scenario to include the
same chemicals and relative emission rate estimation procedures used for the
stack emissions. An improved method for calculating the total emission rate from
the fire should be developed. Perhaps a range of overall destruction efficiencies
f(e.g., 90 to 99.99 percent) could be evaluated.

L Obtain actual particle size distribution data for stack emissions to improve the risk
assessment’s estimates of gas-particle partitioning of PCDD/F and metals (and
other PICs). If it can be demonstrated that the currently used assumptions are
the most conservative, the requirement for additional stack sampling can be
omitted.

= Adjust the estimate of normal PIC emission rates to reflect emissions during
abnormal operations (i.e., based on the percentage of operation time dunng which
emission violations or automatic waste feed cutoffs occur).

= Obtain actual facility-speciﬁc sulfur dioxide (SO,) removal efficiency data over a
wide concentration range so that the SO, surrogate will better model the behavior
of selenium (Se). :

= Abandon the assumption that fugitive emissions particles are the same as coal
dust in favor of using actual fugitive emissions particle characterization for the
WTI facility.

LONG-TERM RECOMMENDATIONS

Some of the Combustion Engineering Work Group’s recommendations should be

implemented in future risk assessments. Over the long term, we recommend that EPA:

= Develop far more sophisticated accidental fire and chemical release models.
Improved dispersion models that better reflect low-level releases and complex
" terrain might also be necessary. Existing models are inappropriate for portraying
releases from a hazardous waste incineration facility.

L - Generate experimental data on the gas-solid partitioning of PCDD/F and other
toxic air pollutants on various types of particles. Existing modeling approaches
are very inaccurate. .

L] Consider using carcinogenicity assay screening of incinerator effluents to assess
overall risk. This approach might be necessary to address the unaccounted-for
fraction of incinerator emissions. S



DETAILED COMMENTS
Accidental Fire Model

Because the WTI incinerator is locaté,d in a valley near an elementarjschool’ and
residential properties, one of the most sensitive Telease scenarios may be an accidental fire.
Whereas a simple spill could result in a moderate release (i.c., due to evapo,ratioh), an accidental
fire could produce a catastrophic release. In fact, such a fire involving hazafdous waste could be
the most insidious of all combustion releases. In contrést:to combustion in the incinerator, |
where it is controlled and results in extraordinarily efficient destruction of waste, combustion in
an accidental fire would be very uncontrolled. A raging fire with relatively high temperatures
and good waste-air mixing might produce reasonably good combustion, significant plume rise,
and thorough dispersion of toxic gases. Because chlorine and other halogens are flame
inhibitors, however, a fire consuming material containing chlorinated hydrocarbons would likely
burn much more slowly—potentially resulting in less complete combustion, vaporization of
solvents at the peﬁphery of the fire, and less plume rise and dispersion. This is not to say that
models and experiments have shown this scenario to be true or untrue. The issue is that we have

not adequately addressed these important safety questions.

The model used to determine the physical characteristics of a pool fire resulting from a
chemical spill is very simplistic. More detailed fire models appear to be available from the
chemical industry, but these models have not been adapted for simulatirig a hazardous waste fire.
The chemical release model], too, is totally inadequate. 'I‘hus, additional model development is
needed. Adapting the general procedures used to estitﬁé.f:e stack emissions might yielda

dramatic improvement in fire emissions estimates.

The existing fire model uses empirical equations to estimate burn rate, flame
temperature, flame height, and vertical velocity. It does not account for variations in fuel
mixture or th;a burn properties of different fuels. The complexity of the fire model is ooﬁsistént
with the chemical decomposition model for the formation of bhosgene and hydrochloric acid, but
it is inadequate for use as a comprehensiQe release model. A fire model is needed that describes
the structure of the flame and plume in terms of a profile of flame temperature, vertical velocity,

and oxygen and fuel concentrations within the flame. Several research groups have developed
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models of this type for simulating liquid and solid fuel fires; their models could be adapted for
use in characterizing a hazardous waste fire.

The chemical release model includes emissions of phosgene and hydrochloric acid based
on 30- to 40-year-old experimental studies on the burning of various chlorinated hydrocérbons.
The model does not address the individual components of the waste, their potential for
vaporization without burning, or the-likelihood that they will form toxic byproducts other than
phosgene and hydrochloric acid. " Accident models often consider only acutely toxic chemical
exposures. Because only limited data exist on the acute toxicity of hazardous waste combustion
byproducts, very few chemicals can be explicitly included in a fire emissions model. A prorating

approach, such as that used in the stack emissions model, might be a viable alternative.

Also, the notion that fire contributes insignificantly to exposure to chronically toxic -
chemicals has not been proven. In contrast, given the magnitude of emissions in a catastrophic
event, the contribution of fire might indeed be significant. Adapting the procedure used to
estimate annual stack emissions to estimate toxic chemical emissions might yield improved
estimates of these emissions. To develop quantitative estimates, however, an improved fire
model will be needed to better estimate combustion conditions in the fire.

Better dispersion models are also needed to address the effects of local terrain and
variable plume rise. The Combustion Engineering Work Group is concerned that a slow-
burning, cool fire will produce large low-level releases whose plume rise remains close to the
ground. Under stable atmospheric conditions, the dispersion might be controlled by drainage
flow that follows the contours of the terrain. Although ISC-COMPDEP and CALPUFF ére
excellent state-of-the-art dispersion models, they do not model the influence of terrain on the

local air flow. Local terrain might significantly affect short-range dispersion of the release.
Gas-Solid Partitioning
Although phase distribution of PCDD/F is important from the standpoint of risk
assessment, little seems to have been added since the initial, Phase I risk assessment. The

discussion on partitioning appears to be unchanged. The statement (Volume III, page III-11)
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that "substances in the stack gas will generally be present in either the vapor phase or in the
particle phase" seems to ignore the possibility that many compounds, among them PCDD/F,
could be partitioned in both phases in the stack gas. Although the material on partitioning
appears in Volume III, it is applied only in Volume V, Table IV-5. The numbers in that table
appear to derive from an assumption of T = T, and initial concentrations in the gas phase.
As noted in the work group’s December 1993 review of the risk assessment work plan,
Biddleman (1988) cites DS;/R = 6.79 as an average and gives three references; he does not say
that it can be "satisfactorily estimated." In fact, McKay et al. (1982) state that it is an average
empirical value and "may be substantially in error for certain compounds.” Thus, this analysis

has two problems:

= It does not clearly show how the results in Table IV-5 (Volume V) were obtained.

What was the source of the vapor pressures of the different PCDD/F congeners in
the subcooled liquid state?
n It seems to ignore chemisorption and potential differences in stack particle

properties that determine partitioning prior to emission from the stack. Although
we are not aware of any description of hazardous waste incinerator ash particles
in terms of their PCDD/F-partitioning properties, laboratory results with
municipal solid waste incinerator fly ash suggest that an idealized physical
adsorption/desorption based on a Langm.uir adsorption isotherm is not tenable.
Given the particle emission rates cited (0.07 g/s) and volumetric flow rates, and
assuming fly ash surface areas of less than 10 m?%g, the surface area available in
the stack gas particulate matter would appear to be substantially greater than 10+
cm?cm?® (Volume IIT, page 1I-12). WTI stack particles should be characterized by
surface area and size distribution to permit meaningful in-stack partition
calculations. A more critical review of partitioning must be conducted.

Our understanding is that the risk assessment considers uptake of gases by plants and
animals (not terrain uptake of pollutants adsorbed on particulates) to be the primary source of
risk from WTI operations. EPA appears to have used a conservative gas-solid partitioning
factor. Considering the importance of partitioning, however, the Combustion Engineering Work
Group believes it advisable to generate experimental gas-solid partitioning data for at least

PCDD/F on various types of particles.



Stack Emissions of PICs

»

The procedure used to estimate normal stack emissions was quite complex (see figure 1).

In essence, it involved:

n Compiling a list of chemicals to be fed into the incinerator.

L Applying an average destruction and removal efficiency (DRE) value to each
chemical to obtain an emission rate.

L Identifying a target listl of PICs for stack testing.

u Including emission rates for detected and nondetected chemicals.

® ' Combining these results to produce a single list of estimated emissions.

= Prorating the estimated emission rates of known chemicals to account for the

roughly 60 percent of the emissions that are unknown.

Although improving this procedure might be possible, the Combustion Engineering Work
Group considers the procedure satisfactory. Chemicals on the target analyte list that were not
detected in stack tests were included at one-half their detection limit or at their detection limit
for the central tendency and worst case emission scenarios, respectively.” The prorating of known
emissions to account for unknown emissions is tantamount to assuming that all emissions are
éqﬁally toxic. In the absence of better dafa, this method is as good as any; modifying the

procedure is unlikely to have a significant effect on the overall assessment.

‘ The work group is still concerned, however, about the nature of the 60 percent of organic
emissions that remain uncharacterized (see figure 2). This means that 60 percent of the total
mass of organics are uncharacterized. Although as much as 90 percent of this 60 percent might
be light hydrocarbons such as methane and ethane, more than 99 percent of the number of
organics are probably uncharacterized. The large number of uncharacterized emissions increases
the likelihood that one of the organics is a "supercarcinogen.” The lack of full characterization is
exacerbated by the present practice of not testing for chemicals for which no approved EPA
method exists, even though commonly used laboratory methods can reliably detect many of the
chemicals. Even so, using the most coinprehensive batﬁér& of analytical techniques would likely

characterize only a few percent more of the organic emissions. At present, the best way to assess
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Figure 2. Chemical positioning of organic wastes in an incinerator.
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the toxicity of incinerator emissions is to conduct carcinogenicity testing. Simple Ames test
screening of mutagenicity is inappropriate because chlorinated hydrocarbons do not respond to
the test. A somewhat more complex mouse papilloma "s‘cre';énin'g test could be reasonably
performed instead. This represents a shift in the risk assessment paradigm, but it is difficult to
envision a better method for including the uncharacterized fraction of emissi’onsAin the risk

assessment.

In estimating actual kiln emissions, a factor for process upsets should be included as ‘a
final step in the estimation process. The percehtage of operating time under upset conditions
can be estimated from continuous monitoring data, records of automatic waste feed cutoffs, and
‘records of emissions violations. EPA. does not seem to have included this fz}.ctor in the present
risk assessment, except when discussing worst case assumptions. The Combustion Engineering
Work Group believes that data from a joint National Institute of Occupational Safety and Health
(NIOSH)/EPA study on process upset emissions, although not comprehensive, can be used to

adjust normal emissions rates to reflect process upsets.

PCDD/F Emissions

The PCDD/F data (Volume I, Table m-1) are interesting. The 1994 results, including the
December 1994 performance test results made available at this January 1996 workshop, are |
presented slightly differently in Tables A through D. Of particular interest is a comparison
between the February 1994 performance test (PT) and trial burn (TB). Compared to the TB,
the PT generated a higher total PCDD/F value, but a lower toxi‘c'equivalent (TEQ) value; in
addition, this PT generated the smallest value for the ratio TEQX/(PCDD/F)Z, 0.0058 (see Table
B). Unfortunately, carboh infection locaﬁons, carbon injection rates, and adjustments in
electrostatic precipitator (ESP) operating parameters were withheld. This information would

have aided in the interpretation of these results.

Table C lists the particle concentrations (gr/dsef) measured during the PTs and TB.
Calculating the ratio of the average toxic equivalent, (TEQ)Z, to the average particle
concentration, (PC)X, produces an interesting trend. Although these are all ECIS-runs, this ratio
declines by a factor of five between 2/94 and 12/94 (see Table D). Because all performance
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1994 Performance Test (PT) and Trial Burn (TB) Results
for Chlorine, PCDD/F, and TEQ

Table A Mean ) , standard deviation (s) and variability (v)! for (PCDD/F)y and (TEQ)

Total, (PCDD/F)r (TEQ)

Type and Date x c \Y X c \Y
PT, 2/94 5.34 1.85 0.35 0.031 0.009 0.277
TB, 2/94 4.60 1.06 0.23 0.067 0.012 0.123
PT, 4/94 - 374 0.83 0.22 0.035  0.002 0.053
PT, 8/94 1.34 0.38 0.28 -0.017 0.003 0.202
PT, 12/94 1.58 0.71 0.45 0.022 0.014 0.623

[y
I
»xia

Table B Ratio of TEQ* to (PCDD/F)*

- Type and Date
PT, 2/94 : 0.0058
TB, 2/94 0.0146
PT, 4/94 0.0094
PT, 8/94 0.0127
PT, 12/94 0.0140

PT, 8/931 : 0.01801

1Run 3, apparent outlier, deleted

‘TableC  Stack Particle Concentrations (PC), gr/dscf

X c v
PT, 2/94 0.0013 0.0007 0.5376
TB, 2/94 0.0016 .0.0001 0.0000
PT, 4/94 0.0035 0.0013 0.3731
PT, 8/94 0.0018 0.0012 0.6466

PT, 12/94 0.0046 0.0022 0.4876

Table D Ratio of TEQ* /(PC)®, ng/m’/gr/dscf

PT, 2/94 23.8
TB, 2/94 41.9
PT, 4/94 10.0
PT, 8/94 9.4
PT, 12/94 4.8
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parameters have not been made available, this change cannot necessarily be attributed solely to
changes in ECIS-injection quantity and location. Nevertheless, this change suggests that lumping
together PCDD/F data from all 26 runs will not help us understand the results, nor is calculating
a 95-percent upper confidence limit very meaningful. The data raise additional questions as well:
Do the average and high values (Volume m, Table m-2) represent results for repeat analyses (if
they were done)? Some of the values differ by less than 30 percent. Which of the 17 congeners
were not detected? The conclusion that TEQ is at best a weak function of the chlonne content
of the fuel seems reasonable. In addition, using the Au;arust 1993 test data represents a
conservative approach.

Metals Emissions
Although the modeling results seem impressive, some of the assumptions are unclear.
The Combustion Engineering Work Group infers that partlcle size has not been measured since

the March 1993 TB and that EPA’s analysis assumes:

L A large particle mode for ash particles.

n Condensation of vaporized metals forms a second (0.5-mm) mode.
n No submicron mode (a mode smalier than 1 um) is present initially (on a mass
basis).

Most ash size distributions appear to be monomodal (on a mass basis), but that does not
preclude the presence of a large number of submicron particles that could play a role in
nucleation/condensation of metal vapors. Thus, the apparent assumptioh that no submicron
particles initially exist should be justiﬁed.. If all metals that vaporize subsequently condense to
form 0.5-mm particles, their density should be very different from the (typical) ash particles.

SO, was used to model removal of Se by air polflutioh control devices (APCDs) because
of its similar chemistry. Although use of SO, might be justifiable, the analysis was based on data
involving large SO, concentrations; this would make mass transpdrt (which is normaﬁy rate-
limiting in APCDs) less important for SO, than for Se. As a result, additional data may be
needed to estimate Se emissions at the WTI facility. One possibility would be to operate the -
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incinerator in a low-SO, mode, monitor removal efficiency as a function of SO, concentration,
and extrapolate to expected Se concentrations. Alternatively, actual Se data could be collected;

Selsun Blue could be a source of Se for such a test burn. -

" Despite some modeling similarities between chromium and aluminum, the former would-

seem to be a poor surrogate for the latter, since their chemistries differ.

| In the past, some have argued that historical data were unavailable or insufficient to
assist in the estimation of emissions. Although the Biebesheim facility in Germany is not exactly
like the WTI facility, data from this facility have been cited in previous examinations of PCDD/F
emissions and carbon injection and could be used for a metals emissions comparison as well.

Tillman (1994) and references cited therein should be a good starting point.

Fugitive Emissions

Under thé Fugitive Ash Emissions heading, the draft WTI risk assessment mentions that
a monthly fly ash sample (1994) was analyzed for 80 organics and that none was found. The
Combustion Engineering Work Group assumes that the fly ash sample must be some sort of
* composite sample. We wonder how the samplé was obtained, how it was stored, and what the

detection limits of the analytical method(s) were.

The work group also questions using a coal ash emission factor of 0.107 Ib/ton and
multiplying it by 10. This does not seem justifiable. Could the estimate not be refined based on
the composition of WTI facility fly ash (some fraction of which consists of large carbon particles,
which presumably are much less dense than ash paﬁicles)? ‘We believe that sufficient |
information might be available to generate a WTl-specific emission factor, especially since the.
physical and chemical composition of the fugitive emissions is known. (The work group is not
aware of specific facility data or other methods that could be used to refine the coal ash émission
factor other than through consideration of the physical and chemical composition of the fugitive

emissions.)
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CHARGE TO THE WORK GROUP

The following is a list of issues in the charge to the full review panel that specifically
pertain to the review conducted by the Air Dispersion/Deposition Modeling and Accident
Analysis Work Group. ‘

General issues:

u Organization of the document

* Dr. Meroney reviewed the WTI incinerator risk assessment and provided premeeting comments,
but was unable to attend the workshop.
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Scope of the Executive Summary
Consideration of the 1993 review panel’s recommendations
Major data or methodological gaps

Recommendations for long-term study

Dispersion and deposition modeling:

Does the draft risk assessment adequately summarize work performed in response
to the recommendations of the 1993 review panel?

Comment on the adequacy of the sensitivity tests relating dispersion and
deposition to geophysical variables.

Is the ISC-COMPDEP model sufficiently conservatwe" A

Comment on the adequacy of the CALPUFF (and INPUFF) analyses for
assessment of calms and strong inversions. -

Comment on the use of the SLLAB model.

Comment on the overall adequacy of the model sensitivity. tests.

Accident analysis:

Comment on the appropriateness of the SLAB and ISC-COMPDEP models for
estimating atmospheric concentrations resulting from fires and the mixing of
incompatible wastes.

Assess the adequacy of conclusions pertalmng to severity of consequences and
probability of occurrence.

Have the magnitudes and "directions” of the effects been properly and adequately
characterized?

Comment on the appropriateness of using IDLH values for characterizing the
severity of consequences.

Comment on the adequacy of assumptions of uncertainty pertaining to accident
severity and emission rates, atmospheric-concentration averaging times, and
meteorological conditions.
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PREMEETING COMMENTS

Each of the six work group members submitted comments on the voluminous materials in
the draft WTI risk assessment (see Appendixv D). Although in general the comrhents do not
follow the outline suggested in the charge to the reviewers, they do address the essential
elements of the questions and issues raised by the EPA Risk Assessment Forum. Together with
the major recommendations offered at the January 1996 workshop (as summarized below), they

constitute the full body of this work group’s comments and 1recommendat10ns

WORKSHOP COMMENTS AND RECOMMENDATIONS |

The work group focused its review on two areas: atmospheric dispersion and deposition,
and accident analysis. Note that WTI plans to operate a second incineration unit at the East
Liverpool site; impacts associated with the second unit were not considered in the risk

assessment document nor discussed by the work group.

Atmospheric Dispersion and Deposition

The work group concluded that overall EPA developed a thorough prediction and
assessment of routine releases for the WTI facility. Recommendations from the 1993 work
group on atmospheric dispersion and deposition were taken seriously and a genuine effort was

made to address the work group’s concerns.

One area for which the work group at the January 1996 meeting suggested additional
work should be performed concerned the treatment of calm/stagnation conditions. _Spéciﬁcaily,
the CALPUFF modél analysis was limited to "simple terrain” receptors and a greatly simpliﬁed
meteorological data set due to data limitations. The work group recommends [ST] performing
an analysis that utilizes CALPUFF with a "synthesized" calm/stagnation event. The event would

have to be synthesized based on reasohable assumptions regarding the duration and spatial

* ST indicates the short-term nature of the recommendatlon, LT indicates the recommendation
is of a long-term nature.
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distribution of winds. Possibly such an event could be portrayed ﬁsing a subsét of the multiyéar
meteorological data base available from the nearby power plant tower in conjunction with the
-data-periods concurrently available from that tower and the-onsite WTI tower. The CALMET
meteorological proceésor or other wind flow models could be used for this analysis. The
meteorological data base comprising surface and multilevel tower observations that was compiled
for the risk assessment (together with high-resolution terrain data) would provide suitable inputs
to various diagnostic wind flow models. The gridded output fields from the diagnostic model
should then be used to proﬁdc the high-resolution meteorological data required( as input to
CALPUFF (and other time- and space-variant dispersion models). Maximum chemical |
concentrations predicted for the event could then be compared to concentrations predicted by
the ISC-COMPDEP modeling to better ur{derstand the impact of calm/stégnation conditions on

predicted concentrations.

In summary, the work group believes that the CALPUFF model was not used in a
manner consistent with its potential for providing enhanced realism of dispersiqri simulation.
The use of a zero-dimensional wind field (i.e., wind constant in time, height, and horizontal
dimension) precluded any rﬁeasure of enhanced realism with CAL.PUFF and does not provide a
basis for a meaningful assessment (qualitative or quantitative) of the ISC-COMPDEF modeling
results. Our recommendation [ST] is to use a realistic four-dimensional wind field over a
reasonable period of time to assess concentrations under adverse dispersion conditions, and then

| to compare these results with ISC-COMPDEP. As presently constituted, the CALPUFF analysis

adds little to the overall risk assessment.

Also, the work group recomménds [ST] that extended dispersion modeling performed for
the accident scenario should be re-examined in light of the CALPUFF calm/stagnation analysis.
Accident scenario concentrations should be recomputed based on the occurrence of an accident

~during the meteorological event to assess whether ambient concentrations during such an event
are significantly exacerbated by accident concentrations and vice versa. Accident impacts
genefally occur over a much shorter timeframe than impacts from typical air quality events
associated with routine plant operations. Also, they occur over much shorter distances than
impacts from stack releases. Thus, caiculating accident concentrations- based solely on the

stagnation event may not be appropriate.
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The following comments address the adequacy of the ISC-COMPDEP and SLAB models
for application in accident analyses. The risk assessment authors clearly state the limitations of
ISC-COMFDEP in Appendix VII-4, Volume VII: "...ISC-COMPDEP does not simulate
instantaneous or transient releases" (page 5), and only "fire scenarios are modcle;l using the ISC-
COMPDEP model" (page 7) Thus, the remaining. question on the use of ISC-COMPDEP is
whether it is appropriate for fire scenarios. The answer is "perhaps," but a more appropriate
model for fire situations would have been CALPUFF in conjunction with a meteorological/wind
field model such as CALMET or an equivalent model. Regarding the use of SLAB, the work
group could not reach a firm recommendation because the risk assessment document does not
provide a meaningful description of the model’s physics. There are hints to SLAB’s features in
the discussion on "Modeling Parameters,” and based on these it would appear that SLAB is
acceptable in terms of its ability to treat transient emission conditions. Whether it can treat
transient wind conditions or regions of horizontal or vertical shear in the wind field is unclear. It
would have been helpful if the work group had been provided copies of the two cited references
to SLAB: Ermak (1990) and U.S. EPA (1993); see page 7. Also unclear is the appropriateness
of the very short duration (less than 30 minutes) of some of the accident scenarios in the context

of worst case scenarios; longer scenarios should have been considered.

The use of spatially (x, y, and z) invariant wind fields in the dispersion modeling
performed both with ISC-COMPDEP and CALPUFF/INPUEF is a cause for concern. There
are two potentially significant consequences of this simplistic approach: (1) worst case conditions
for routine operations may not be adequately described due to the effects of recirculation -
conditions occurring during multiple-day events, and (2) the direction of worst case impacts
relative to the stack (for routine operations) or a grouhd-le:vel source (for accidents) will likely
not be described properly. This could lead to under- or overestimates of human health or

ecological consequences. The calm/stagnation event analysis should help address this concern.

Existing air quality data collected in the vicinity of the WTI facility should be examined
[LT] to provide some basis for comparing the relative increase in ambient chemical
concentrations due to incinerator operation. - Data from cxiisting local, state, or federal ambient
stations should be examined to perform this assessment. The document would be strengthened
by adding consideration of the existing air quality conditions in the valley. Does the valley at

present meet EPA standards for “criteria pollutants"? How often, if at all, have exceedances
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occurred for SO,, PM,,, O;, etc? What are the trends? WTI does not-exist in isolation, and the

permitting process has to start at the margin, not from zero.

The WTI risk assessment also would be strengthened [ST] by providing an accounting of
the safety record at a similar hazardous waste incinerator such as the Biebesheim facility in
Germany. Some concern was'expressed that the risk assessment’s assumption of "one emergency
incident involving hazardous waste release for every 25 or 30 years of operation” may be
inconsistent with the two hazardoué release incidents already reported at the WTI site (on

December 1993 and October 1994) and the "frequent occurrence of kiln overpressures.”

Finally, the discussion of the potential health effects associated with inhalation of NO,,
SO,, and particulate matter does not provide adequate consideration of the impacts of the
additional load on respiratory function, particularly in asthmatic and elderly individuals. The
discussion should be expanded [ST] to include consideration of how the increased emissions will
affect respifatory function. This could be done by comparing the estimated increments to
published reports on the effects of pollution episodes on respiratory function (Dockery et al.,,
1984; this is the Steubenville TEAM study). The treatment of noncancer effects through the use
of the Hazard Index does not provide adecjuate discussion of noncancer health effects. The
- atmospheric work group recommends [ST] that the present discussion in the risk assessment be
expanded to include an analysis of the likely range of risks associated with noncancer health

effects.

Accident Analysis

~ The work group found that potentially important release scenarios have not been
considered. Specifically, investigations should be performed to determine whether pi'essurized jet
releases from containment can occur (with aerosol formation due either to the mixing/reaction of
chemicals or as a result of heating by fire). The risk assessment/accident analysis should seek to
identify scenarios in which liquid can be driven through an orifice in a vessel or pipework at high
pressure. Such scenarios might occur when there is high pressure storage (if there is any at the
site) or they might occur if vessels are pressurized by some external agent, such as fire. The

issue to be decided is whether there are any circumstances at the site where aerosolization could
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occur, allowing a large fraction of the release to remain airborne as fine liquid droplets, thus -
increasing the effective magnitude of the source term several-fold over what it would-be if only
the vapor component is taken into account. This issue was originally raised by the panel because
there was some concern that the range of such scenarios had not been fully considered in the

WTI risk assessment.

The model used to estimate the rate of evaporation is not appropriate for calm
conditions. Evaporation models are available for extremely low wind speeds. One of these
should be used (e.g., Rife, 1981), and the results used to support the present estimates or to
replace them in an updated accident analysis [S’I].

Also, the predicted effectiveness (or lack thereof) of mitigation measures needs to be
more clearly addressed, including the influence of time-varying rates of release [L.T] and explicit
or implicit assumptions about the toxicity [ST] of the hazardous chemicals involved (such as

Haber’s law).

The work group also discussed the justification of the 20,000-gallon cap on accident
emissions as cited in EPA’s Proposed Rule on Accidental Release Prevention Requifements: Risk
Management Programs Under Clean Air Section 112(r)(7). The proposed definition of a worst
case release is "the largest quantity of a regulated substance resulting from a vessel or process
piping failure." While the largest vessels have capacities of 20,000 gallons each, it is not apﬁareht
that a risk assessment should have thé same limitation as a risk management plan. Consideri‘n’g
the nature of this facility’ and its history, a risk assessment based on a
truly worst case accident scenario should be considered [ST]; this might involve more than a

single storage vessel.

Finally, it is not clear how the final summary tables of risk (Tables VIII-l, -2, and -3)
were developed from the information presented elsewhere in Volume VIL The authors should
provide a reprodticible trail of analysis and clearly justify any conservative or nonconservative

aspects of their assumptions [ST].
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EXPOSURE ASSESSMENT

George Fries, Chair \
Agricultural Research Service
U.S. Department of Agriculture

Beltsville, MD
James Butler Thomas McKone
Argonne National Laboratory School of Public Health
University of Chicago University of California at Berkeley
Argonne, IL Berkeley, CA

These comments pertain primarily to sections of Volume V of the draft WTI risk
assessment document concerned with the characterization of human exposures attributable to
contaminants in the gas and particle phases of the atmosphere. The Exposure Assessment Work

Group offered three types of comments on this material:

| General issues.

n Comments on the specific issues raised in the charge to the Exposure Assessment
Work Group.

n Comments on the accident analysis section of the risk assessment.

All these should be addressed in the near term. The work group also offered suggestions

for improving future assessments; these are long-term recommendations.

NEAR-TERM RECOMMENDATIONS—GENERAL ISSUES

The exposure assessment is a large and comprehensive document. EPA expended a great
deal of effort to assemble data, construct models, run simulations, and evaluate data. The
resulting draft risk assessment addresses most of the recommendations of the 1993 project plan
peer reviewers. The document contains information required for an informed debate on health

issues, but the information is frequentlfbun'ed and difficult to track.
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The Exposure Assessment Work Group addressed four general issues related to this

assessment and future activities:

= The surrogate selection process, which utilized the quantity-carcinogenic potency-
bioaccumulation (QCB) scores of compounds potentially present in emissions.
The work group recommends that the Executive Summary include an expression
of the likelihood that an important compound was omitted in the surrogate
compound selection process. This would involve a few simple reality checks that
can be described qualitatively in a single paragraph.

| The small amount of information on existing exposures to incinerator-type
contaminants in the area. This omission is consistent with EPA risk assessment
guidance, but it raises questions about cumulative or total exposures to a given
contaminant in the area. Although methodologies for evaluating cumulative
exposures have not been developed fully, the document should address this issue
qualitatively. Such a discussion would facilitate evaluation of environmental
equity issues as well as more effective communication of relative risks.

| Total risk from the facility. Total risk encompasses exposure to continuing
emissions from routine operations, episodic exposures to fugitive emissions, and
exposures resulting from accidents. The derivation of risk numbers for these
three sources should remain separate, but the combined risk should be dxscussed
together in the nsk characterization.

NEAR-TERM RECOMMENDATIONS—SPECIFIC ISSUES
Exposure Descriptors

EPA’s Exposure Assessment Guidelines document identifies descriptors that should be
used to charactenze exposure, including central tendency estimates (representing the center of
the exposure distribution) and high-end estimates (reprcsentmg individuals above the 90th
percentile in the exposure distribution). For the draft WTI risk assessment, average and
maximum environmental concentrations were modeled for each medium of concern. Similarly,
typical and 90th-percentile values were obtained for most of the exposure factors. If the central
tendency exposure estimates were calculated using average values for both media concentrations
and‘exposure factors, and high-end exposure estimates were calculated using 90th-percentile
values for both media concentrations and exposure factors, the exposure descriptors were

properly used to characterize exposures. Median values rather than mean values generally were
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used to estimate the central tendency values. This is appropriate because environmental
concentrations are often skewed to the high end. The document does not make clear whether

90th-percentile values were used for all inputs in the high-end exposure estimations.

-

Estimation App_roacﬁ

The draft risk assessment explains the generai approach used to estimate central ténd’ency
and high-end exposure values. This approach took into account three factors: concentrations in
environmental media, intake rates, and durations and/or frequencies of exposure. These three
factors appear to have been combined properly to characterize central tendency and high-end
exposures. Many procedures utilize models described in EPA guidance documents. As noted
above, however, in some cases the draft risk assessment does not clearly specify when mean and
90th-percentile values were used. Adding a summary table that identifies the specific factors

used for each exposure descriptor would be useful.

Exposure Sources and Pathways

Exposure assessments should identify all important exposure sources énd pathways. The
draft WTI assessment examines a fairly wide range of potential exposure scenarios; the seledtibn
of these scenarios and the conclusions ‘concerning the importance of the various pathways are -
consistent with the current state of knowledge. Adequate justification now exists for omitting
ground-water and surface water pathways, as recommended during the 1993 peer review of the
project plan for this risk assessment. The approach and algorithms used to calculate exposure
doses listed in Volume V, Section VII, of the assessment are in harmorly with approaches
suggested in the draft EPA Dioxin Reassessment—as well as with approaches used by other

agencies, such as the California Environmental Protection Agency.

The 1993 peer review of the project plan for this assessment recommended that EPA
include a discussion of exposure via household dust. ‘The assessment does not consider this
pathway, nor does it explain why this is not a significant route of exposure for sensitive subgroups

(e.g., infants and children). Dermal and ingestion pathways for outdoor soil do not necessarily
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represent how these contacts occur inside houses. House dust likely originates from three

sources:
= Airborne particles that move from outside air to indoor air.
a Surface soil and dust tracked into buildings.
L Sources related to occupant activities, material degradation, and household

products.

The assessment should include a brief qualitative discussion of exposure via ingestion of

house dust as part of its discussion of soil ingestion.

Estimation of Concentrations and Exposure

~ The assessment identifies the key assumptibns for estimating chemical concentrations and
exposures. The magnitude and direction of effect generally are correct, except that the ‘
assumption that fate and transport modeling accurately reflects reality is uncertain and does not
necessarily result in a "likely overestimate." Often, model parameters are derived from a small
number of observations of only a few animal or plant species. The direction of effect is really

unknown until these models are better validated with monitoring data collected for that purpose.

EPA could make progress toward verifying its surrogate selection process by comparing
the QCB scores of chemicals listed in Volume V, Table IV-1, with the relative contribution of
each of these chemicals to the total estimated risk in the actual risk assessment. The '
assumptions that fate and transport models are accurate should be broken down further (i.e., by
including more components in Volume V, Table VI-20). At a minimum, the biotransfer,
diffusion, and advection (i.e., deposition) of the fate and transport models should be separated

out and listed as separaté assumption categories.
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Conservative Assumptions

This assessment is based on conservative assumptions, and the cumulative impact of this

conservativeness probably results in an overstatement of risk. Including uncertainty analyses for

two representative compounds was a useful way of addressing the overall uncertainties—and

identifying input parameters that have the greatest effect on the final risk estimate. The

discussion on pages VI-14 to VI-15 of Volume V is particularly useful. The evaluation of the

fate and transport models includes both model and parameter uncertainties.

One item that remains unclear in the Executive Summary relates to the ratio of high-end

to low-end exposure estimates attributable to uncertainty. The former reflects heterogeneity,

whereas the latter reflects uncertainty. This provides more confidence about the relative values

of high-end and central tendency exposures than it does about their absolute values. The risk

assessment addresses uncertainty by biasing both the high-end and central tendency values

toward the upper end of their likely range.

NEAR-TERM RECOMMENDATIONS—ACCIDENT ANALYSIS

The Exposure Assessment Work Group has the following comments on the accident

analysis:

The facility is located on a flood plane. EPA should ‘evaluate the likelihood (1) of
a flood large enough to inundate the facility, and (2) that such a flood would
cause hazardous materials to be released to the environment.

The key assumptions made in the identification of accident scenarios and ranking
of accident events appear to be reasonable with respect to magnitude and
direction of effects. The report does not adequately express or communicate the
expected value of harm associated with accidents, however. Rather, the report
expresses severity and consequence information using ambiguous phrases, such as
"likely” and "unlikely" events, and "moderate” to "catastrophic” consequences. A
rough calculation, assuming proper interpretation of the tables, suggests a 1 in
1,000 chance per year of an dccident that involves approximately 10 fatalities.
Does this mean that, over 10 years, there is a 0.1 or 10 percent (10x10/1,000)
likelihood of one fatality in the community from accidents? This is a very large
risk compared to the 1 in 1,000,000 limit typically used for cancer r1sk Some
clarification would be useful
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= The American Industrial Hygiene Association’s Emergency Response Planning

' Guideline (ERPG) levels would probably have been more appropriate than IDLH
values for characterizing the severity of accident consequences because IDLH
values are designed for healthy workers rather than the general population. LOC
values would be an acceptable alternative to ERPG values because LOC values
are more stringent than IDLH values for assessing the acute effects of short-term
exposures. The Toxicology Work Group also discussed this issue; see that group’s
summary (below) for more on the use of ERPG versus LOC values instead of
IDLH values.

LONG-TERM RECOMMENDATIONS

Although the work group does not have specific recommendations for future research, we
note that no provisions are made for validation and periodic checks to determine the reliability
of the assessment. If feasible, these activities should be conducted. The work group also
recommends that models and paraméters be updated as new information is developed. This is
particularly important for physical-chemical parameters (e.g., log K,,), which drive many fate and

transport models.
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TOXICOLOGY

Mary Davis, Chair
Department of Pharmacology and Toxicology
West Virginia University
Morgantown, WV

George Alexeeff ~ Thomas Gasiewicz

Air Toxicology and Epidemiology Section Department of Environmental Medicine
California Environmental Protection Agency University of Rochester

Berkeley, CA ~ Rochester, NY

HAZARD IDENTIFICATION, DOSE RESPONSE, AND RISK CHARACTERIZATION

The Toxicology Work Group noted that, overall, the draft WTI incinerator human health
risk assessment is thorough and comprehensive. Highlights of the work group’s discussions are
summarized below. These comments, which supplement the reviewers’ premeeting comments
(see appendix D), are divided into near-term recommendations (priority issues and minor

clarifications) and long-term recommendations (for future risk assessments/method development).

Near-Term Recommendations—Priority Issues
Cumulative Risk

Exposures from WTI emissions occur against a bzickground of existing emissions. To
evaluate the potential impact of the WTI facility on human health, it is necessary to consider the
facility’s emissions against existing exposures. Therefore, the Toxicology Work Graup
recommends that EPA quantitatively or qualitatively evaluate releases from other facilities in the
area or other data on existing emissioné. In addition to the emissions data base, the Total
Exposure Assessment Methodology Study data from Steubenville might be useful.

‘Dr. Alexeeff was unable to travel to the workshop, but participated in the Tox1cology Work
Group via teleconference. ;
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Uncertainty

The Toxicology Work Group considers discussions of uncertainty to be an integral part of
risk assessments. The treatment of uncertainty in the WTI incinerator risk assessment is more
thorough than is typical. Nonetheless, the work group recommends adding further discussion of

the uncertainties associated with:

L Data gaps, since not all of the chemicals in the stack emissions have been
" identified, their toxicities characterized, and/or a valid reference dose (RfD),
reference concentration (RfC), or slope factor determined.

u Extrapolating the slope factor and/or hazard index across different routes of
exposure. ' '
" Lead Cancer Risk

The draft risk assessment does not treat lead as a carcinogen because EPA does not have
" a slope factor for lead. On an iﬁferim basis, the Toxicology Work Group recommends using the'
- slope factor that California EPA has developed to provide a sense of the magnitude of the
cancer risk from lead. To address the uncertainty associated with the lack of a U.S. EPA slope
factor, the work group suggests comparing California EPA’s slope factor with those developed by
other agencies. The work group recommends that the discussion of lead’s noncancer

(neurobehavioral) effects be retained.

Noncancer Endpoints Jor Dioxin-‘Like' Chemicals

The draft risk assessment does not estimate noncancer risks associated with dioxin-like
chemicals because EPA has not yet determined which is the most sensitive toxic effect, nor has
the Agency developed an RfD for that effect. The draft risk assessment addresses noncancer risk
by comparing the releases estimated to occur from the WTI facility to estimated background
exposures. Some dioxin effects (reproductive/developmental, immune) occur in experimental
animals at exposure levels lower than those producing cancer, creating concern that these effects

will occur more frequently than cancer. Thus, the risk assessment should explicitly discuss
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differences in how EPA estimates noncancer and cancer 1ﬁsks (e.g., use of hazard index versus
slope factor, assumption of no threshold or a threshold, other assumptions) to put the cancer risk
estimate into perspective. In particular, the risk assessment should point out that the cancer risk
estimate might be more conservative than a noncancer estimate would be (if one were

calculated) because it is derived using a slope factor, which assumes no threshold.

Complex Mixture Toxicology: Additivity Versus Synergy Versus Antagonism

To address the fact that WTI emissions represent a complex mixture of toxicants, the
draft risk assessment assumes that toxic effects are additive. The Toxicology Work Group
recommends that EPA explain the rationale for this assumption more fully,» particularly in light
of recent studies. Jonker et al., for example, compared the acute (24-hour) toxicity of a
combination of four nephrotoxicants in rats compared with that of the individual compounds.
Another study (Food Chem Toxicol 31:45-52, 1993) suggests that noncancer effects are not

additive when exposures occur at or below the no effect level.

Near-Term Recommendations—Minor Clarifications

In reviewing the draft plan for the WTI incinerator risk assessment, the Toxicology Work
Group suggested that EPA include health effects data from similar facilities. These data.
apparently are not available. To clarify this situation, the work group recommends that EPA
include in the final risk assessment a list of the data sources examined and what was found in

each.

The risk associated with polycyclic aromatic hydrobarbons (PAXIs) is based on seven
PAHs and expressed as their potency relative to benzo[a]pyrene. The other PAHSs are not
included. As indicated in Dr. Alexeeff’s premeeting comments, beginning on page 8, this
introduces uncertainty into the risk estimate.. The Toxicoflogy Work Group recommends that
EPA briefly explain the rationale for and impact of this risk estimation procedure. In addition,
members of the Combustion Engineering Work Group expressed concern that only

benzo[a]pyrene was detected.
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The Toxicology Work Group also recommends:
m Including a list of noncancer endpoints for the chemicals addressed in the risk
assessment, probably in the form of a table.

= In the characterization of releases, clarifying which chemicals were estimated to be -
released and which were actually detected.

- Clarifying why the risk assessment does not address metals (especially
methylmercury) in breast milk.

u Using better terms or acronyms for maximum concentration and area average
exposures.
m Expanding the discussion of endocrine disrupters to clearly indicate which emitted

- (estimated or measured) chemicals are endocrine disrupters and what effects
might have endocrine disruption as a mechanism of action.

Long-Term Recommendations—Future Risk Assessments/Method Development

Validation of Dispersion and Uptake Models

The usefulness of a model depends on the ability of the model to accurately predict the
fate of the study chemicals. To validate and improve the models used in the draft risk
assessment, the Toxicology Work Group recommends that EPA conduct followup nionitoring of
chemicals of concemn in the air, soil, vegetation, and locally produced food. By providing
information about the appropriateness of the models under specific conditions, such monitoring

might also facilitate model selection in future risk assessments.

The Subpopulation of Workers Who Reside in the Area

The draft risk assessment does not consider the total (occupational and environmental)
exposures of individuals who both work in and live near the WTI facility. The Toxicology Work
Group recognizes that occupational and environmental exposures fall under the purview of
different agencies. Nevertheless, both agencies are charged with protecting human health. The

work group recommends that the two agencies jointly develop policies and procedures to
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integrate the assessment of occupational and environmental exposures to ensure that future

assessments adequately consider and protect the health of worker residents.

Subpopulations and Exposure Assuniptions

The draft risk assessment uses Superfund defaults for exposure parameters such as
residence time and duration of exposure. The Toxicology Work Group recommends evaluaﬁng
the appropriateness of these assumptioﬁs given conditions at the WTI site. For instance, do
individuals living in the area have the same mobility as the nation as a whole? Does that -
mobility reflect true population movement into and out of the affected area, or is the apparent
mbbility a result of relocations within the area? This information is crucial for judging the
validity of the assumption of a 9-year exposure period. It would also shed light on the validity of
the assumiption that exposure via breast milk can be treated separétely (rather than one of

several exposure routes applicable to the same individual over his or her lifetime).

The cancer risks for the different subpopulations appear to be spread over different
times. Indicating the length of time used for each subpopulation would be helpful. Ideally, the
assessment would present cancer risks associated with different exposures to the younger
population (-0.75 to 1, -0.75 to 6 or 9,-0.75 to 30) and would analyze exposures from all
pathways (including breast milk). | |

ACCIDENT ANALYSIS

In reviewing the draft plan for the WTI incinerator risk assessment, the Toxicology Work
Group expressed great concern that nonroutine and fugitive emissions might be an important |
exposure source and recommended that they be a major part of the risk assessment. The
accident analysxs represents a valiant start, but this topic is not well developed and many tools
needed to perform a thorough risk assessment of potential acc1dents are lacking.  Many of the
work group’s concerns with the accident analysis arise from EPA’s use of methods not designed

for analyzing chemical risks.
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Near-Term Recommendations—Priority Issues
Chemicals Selected for Evaluation

- Acetone has been deleted from the list of toxic chemicals used for emergency planning
because severe toxic levels are not expected to occur (see Dr. Alexeeff’s premeeting comments,

page 16). The Toxicology Work Group recommends that EPA select a different chemical.

Use of IDLH Values for Characterizing Severity of Consequences

The Toxicology Work Group discussed the use of IDLH values at length. While these
values have the advantage of being a comprehensive set of values designed for accident analysis,
they are based on assumptions that are not appropriate to the WTI facility. Specifically, they are
designed to provide short-term protection to healthy workers trained in emergency procedures
and who would be exposed to IDLH levels for a limited time. They do not account for the
higher respiratory rates of children, nor do they account for pre-existing conditions (e.g.,
childhood asthma) that render some of the population more sensitive.

The Toxicity Work Group 'considered several possible control levels for the accident
analysis, including IDLH, ERPG, EEGL, and SPEGL. All of them have problems or limitations,
and none is ideal. The work group noted that, for some chemicals, the LOC is similar to ERPG,
EEGL, and SPEGL valixes; however, LOC values exist for more chemicals. The overall
consensus was that IDLH values are inappr/opriate for the risk analysis of the WTI site and that
uncertainty analysis using the LOC would be a better assessment of the risks. For individual
chemicals, ERPG-2, EEGL, or SPEGL might be more appropriate. LOCs are available for more
compounds, which is an advantage, and are often similar to ERPG-2, EEGL, and SPEGL values.

Long-Term Sequelae of an Accident

The accident analysis focuses on the acute effects of the accident scenarios. It does not

address how chemical exposures during an accident might impact an individual’s lifetime
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exposure to chemicals from the WTI plant. The Toxicology Work Group is concerned that the
magnitude of chemical exposure from accidents or other upset conditions might be far greater

than exposures from normal operations.

Subpopulation at Risk

The Toxicology Work Group recommends that EPA perform an appropriate modeling
and dispersion analysis to determine the worst case concentrations of chemicals at the adjacent
East Elementary School. A large number of children attend this school; they might be more
sensitive than the adult worker population, and they might be exposed for more than 30 minutes,
the maximum exposure period assumed in the IDLH values. EPA should e.valuate both short-

term acute effects and long-term sequelae.

Near-Term Recommendations—Minor Clarificatibns

For each accident scenario, the Toxicology Work Group recommends explicitly addressing

the East Elementary School in the discussion of exposure area.

Long-Term Recommendations—Future Risk Assessments/Method Development

Severity Categories

Federal Emergency Managemenf Agency (FEMA) categories appear to be structured for
widespread disasters (earthquakes, floods, hurricanes), with a large difference between minor and
major events. In the case of the WTI incinerator, however, even a minor event would pose a
significant challenge to the local community. Thus, the Toxicology Work Group recommends

developing a classification system that:
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Includes an intermediate category.

Characterizes impact according to magnitude of severity and likelihood of
occurrence within a specified period of time.

Uses easily understood terms.
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ECOLOGICAL RISK ASSESSMENT ‘

Glenn Suter II, Chair
Environmental Sciences Division
Oak Ridge National Laboratory

Oak Ridge, TN
Peter deFur Steven Peterson K
Environmental Defense Fund , Ecology and Environment, Inc.”
Washington, DC Lancaster, NY - '

Pim Kosalwat

Applied Sciences and Research Division
KBN Engineering and Applied Sciences, Inc.
Gainesville, FL

Members of the Ecological Risk Assessment Work Groui) agree that EPA conducted the
SERA in a technically competent manner that conforms with the state-of-practice for SERAs. -
Work grbup members provided premeeting comments covering all aspects of the SERA, and the
work group encourages EPA 'to consider those comments when revising the document. The
following points address areas where work group members can recommend specific actions to

improve the document.

NEAR-TERM RECOMMENDATIONS
Goals and Purpose of the SERA

The principal problem with the. SERA is that its goals and purpose are not clear: AsA'a
result, the implications of the results of the assessment and the appropriateness of: possible

recommendations are unclear. This general problem has the following conséquences:

n The purpose of screening assessments is to narrow the scope of subsequent
assessments by eliminating chemicals, scenarios, routes of exposure, or receptors
that are clearly not hazardous. When, as in this case, certain chemicals in certain
scenarios are retained by the screen, the assessment should suggest what
additional data collection or analysis will be performed to resolve those issues.
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That was not done, at least in part because the assessors were uncertain about the
need to resolve the issues.

The work group’s attempts to recommend additional activities to resolve the
potential risks identified by the SERA elicited a clarification that called into

" question the need to resolve these risks: the scenarios related to unresolved
hazards were included to help define RCRA permit limits, not to produce actual
estimates of risk. If this is true, EPA should clearly state this in the SERA.
Otherwise, EPA should consider how to resolve the hazards.

The lack of an accident analysis in the SERA concerned the work group because
such an analysis might contribute to a determination of the acceptability of the
incinerator. We would guess that atmospheric releases during an accident could
exceed routine emissions and could result in greater exposures because the
deposition could occur during a relatively brief period. An accident might also
result in significant land and water pollution. Direct terrestrial and aqueous
contamination was not considered for routine operations, however, so it was not
clear whether such exposures were out of scope.

The work group’s concern about the lack of accident scenarios met with the
following clarification: because RCRA permits do not permit accidents, the goal
of helping to define permit limits does not require consideration. of the ecological
risks of accidents. If this is EPA’s position, the SERA should clearly state this
because a serious accident could release more contaminants than decades of

" routine operation. EPA should also clarify why this logic was applied to the
SERA but not to the human health risk assessment. A

In summary, EPA should consider whether an accident analysis is needed for the
SERA and present the results of that consideration. . If EPA has a good reason
for omitting an accident analysis, this should be presented. Possible reasons might
include:

— EPA performed an analysis that indicated that ecological risks due to
* accidents could not exceed those from routine emissions.

—  The human health consequences of an accident are so large that they
clearly overwhelm ecological considerations.

— EPA intends to use accident analyses only to devise contingency plans
(e-g., evacuation plans), not to help determine the acceptability of the
incinerator. Because EPA does not devise ecological contingency plans,
accident analyses serve no purpose in a SERA.

—  EPA made a policy decision to not consider accidents relative to
ecological endpoints.

If EPA instead decides to conduct an accident analysis for the SERA, the work
group suggests that EPA resolve questions such as what endpoints to include,
what results will be useful for risk management, and whether transportation
accidents should be considered during the problem formulation stage; these are
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not strictly technical questions. The work group knows of no precedent or
guidance for this accident analysis, but we believe the greatest difficulty lies in the
source terms and dispersion rather than the ecological assessment. That is, if
accident scenarios can be defined and the associated release and transport
modeled, the analysis should not be inherently more difficult than that for routine
emissions. If persistent chemicals are released in an accident, chronic as well as
acute effects should be considered.

The permit limit scenario, which seems to drive the SERA, does not appear in the
human health risk assessment. The work group wonders if this reflects a
judgment on the part of EPA that only health risks will contribute to the decision
concerning acceptability of the facility—and that ecological risk cons1derat10ns will
be considered only to refine permit limits:

The permit-setting goal of the SERA also might explain why the assessment fails
to include nonatmospheric emissions (e.g., disposal of ash, scrubber sludge,
wastewater). The work group recommends that EPA consider whether the
SERA’s goals are fulfilled in the absence of consideration of these emissions.

The work group recommends that EPA staff and contractors responsible for
performing the SERA meet with the Region 5 and State of Ohio risk managers
for the WTI incinerator. The meeting should follow a Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) data
quality objective (DQO) process to establish the purpose of the SERA and the
types of results needed.

The meeting should address whether the SERA is intended to reveal the risks of
the plant to the environment (i.e., analogous to the health risk assessment), reveal
the consequences of alternative permit limits, determine whether the risk of
severe effects is sufficient to shut down the plant, and so on. Depending on the
decision, the SERA might include a best estimate case, focus on critical risks, or
address accidents or other emissions.

Given the relatively large effort devoted to the SERA and the relatively high
profile review, a nonmanagement purpose of the SERA might be to develop
methods for this type of assessment and to serve as a model for future
assessments. The work group’s recommendations are based on the assumption
that this SERA is not intended to serve as a model assessment, so only issues
likely to change the SERA’s conclusions are important for this review. If EPA
reconsiders the purpose of the SERA and decides to make it a model assessment,
the work group recommends that the Agency carefully consider all premeeting
comments.
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Other Issues
The Ecological Risk Assessment Work Group recommends that EPA:

n Edit the SERA to tighten it up and make it more accessible to stakeholders @if
the document will be used as a communications piece).

-

u Indicate in the uncertainty analysis which uncertainties are most important to the
conclusions. For example, EPA should state explicitly that the metals found to be
hazardous are the same as those for which removal efficiencies were
unknown—and that the removal efﬁc1enc1es of these metals were assumed to be
100 percent.

o Clarify the description of the emission scenarios to indicate their intended
interpretation, the reasons for inconsistencies in the degree of conservatism used,
and the reasons for inconsistencies compared to the human health risk

- assessment.

| Briefly address whether, how, and why startup, shutdown, and other nonstandard
operating conditions were or were not addressed in the SERA. This is an
important issue in the minds of many people who have followed the WTI
incinerator debate.

LONG-TERM RECOMMENDATIONS
SERA Methods

The Ecological Risk Assessment Work Group feels strongly that the SERA illustrates the
need to develop data sets, models, and other methods for screening assessments. SERAs should
be relatively quick and inexpensive so that time and effort can be devoted to definitive
assessments that provide realistic estimates of exposure and effects and that resolve risk
management issues. In the absence of the types of data sets and default methods available to
human health risk assessors, high—effdrt SERAs will be required to reinvent the wheel. Thus,
efforts to develop tools and data for SERAs would not only be efficient use of resources, but
would increase the quality of SERAs by providing tools and data that are consistent, reliable, and

peer reviewed.
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Background Contamination

The Ecological Risk Assessment Work Group recommends addressing the issue of
background contamination in the SERA. Background contamination might be important for two

reasons:
| The WTI incinerator is located in an industrialized area. The incremental risk
posed by the incinerator might be small or significant, dependmg on how it
compares to the magnitude of the background risk.
| Given the large uncertainties in the SERA, environmental monitoring would be

desirable; however, background contamination might preclude monitoring of
ambient media and biota to detect the influence of the incinerator. Thus, EPA
should evaluate the practicality of environmental monitoring in this context.

Ecotoxicological Data Gaps

The Ecological Risk Assessment Work Group is concerned about the implications of the
many ecotoxicological data gaps. The work gfoup recommends that EPA attempt to analyze the
implications of the data gaps on the reliability of the SERA. EPA could address the lack of data
for specific endpoint taxa by considering the sensitivities of uncharacterized taxa relative to those
of taxa for which data are available. 'EPA could address the lack of data for specific chemicals

by determining whether the estimated risks are credible given each chemical’s maximum credible

toxicity.
Other Issues

The Ecological Risk Assessment Work Gfoup recommends that EPA:

| Consider the work group’s premeeting comments on selection of ecological
chemicals of concern (ECOCs) if the Agency reconsiders the purpose of the
SERA or decides to make it a model assessment. Although the work group
believes EPA’s method of ECOC selection yxelded acceptable results for this
SERA, the method is questionable. ‘
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emissions to model fugitive emissions, the use of sulfur dioxide as a surrogate for selenium, the
particle size assumptions used for the metals analysis, and the gas-solid partitioning assumptions
used in the PCDD/F analysis. They also wondered which PICs were nondetects and why EPA

" had not prorated measured PICs to compensate for unmeasured PICs. On the whole, however,
the peer reviewers responded favorably to this part of the risk assessment, praising several
aspects of EPA’s work (e.g., the‘Agency’s efforts to determine the composition of the waste feed

and its discussion of uncertainty in PIC estimation).

Similarly, the peer reviewers praised EPA’s efforts to follow the recommendations of the
project plan peer reviewers on air dispersion/deposition modeling. Some voiced concern that the
ISC-COMPDEP model might be so conservative as to mask sensitive effects, commented that the
discussion does not clearly explain how and to what extent EPA used the INPUFF and
CALPUFF models, and suggested that EPA run ensemble types of sensitivity tests to obtain a
range of stochastic distributions. Over the long term, they suggested, EPA should develop |
improved methodologies for analyzing potential dense gas emissions and dispersion and more

sophisticated tools for modeling deposition (especially wet. deposition).

In their preliminary comments on the exposure assessment, the peer reviewers again
observed that EPA had addressed nearly all of the recommendations of the project plan peer
reviewers. Describing the exposure assessment as comprehensive, the peer reviewers stated that
EPA had appropriately addressed all important descriptors and pathways except for house dust.

‘The peer reviewers suggested that EPA consider using actual ooerating experience to validate its.
exposure predictions and to determine how WTI- related exposures contribute to total exposures

in the area.

On the topic of toxicology, too, the peer reviewers noted that EPA had generally
followed the reoommendutions of the project plan peer reviewers. They also commented that
EPA’s selection of surrogate chemicals seems reasonable and that the special consrderatron given
to some chemrcals is appropriate, although they suggested that EPA provide more on PAHs and
lead and enumerate specific noncancer endpoints. The peer reviewers also suggested that EPA
consider risks to the subpopulation of individuals who both work in and live near the WTI
facility, that EPA clarify how it assessed the noncancer risks assocrated with chemrcals wrthout an
RfC or RfD and that EPA more clearly identify gaps in the data.
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OBSERVERS’ COMMENTS

During the workshop, observers were given two opportunities to offer questions and
comments. First, at the discretion of each work group chair, observers were invited to participate
in work group discussions. Second, they were invited to make statements to the full workshop
duriﬁg the afternoon plenary session. Observers raised issues concerning the technical and
scientific aspects of the draft risk assessment as well as the political ;nd personal aspects of the
WTI incinerator. Highlights of observer comments include:

n If possible, it would be useful for peer reviewers to visit the WTI incinerator to
obtain a clearer understanding of the layout/impacts; in so doing, peer reviewers
should interview local residents to balance industry information with the
knowledge and experiences of the public.

| The emergency plan to be used in case of an accident at the WTI facllxty will not
prevent exposure of children to toxic gases.

n During previous incidents, WTI has not aLcted umformly responsxbly (¢.g., WII
failed to notify public health officials when a gas main was ruptured). Several
incidents (e.g., mistaken placement of caustic waste into the WTI facility’s
pollution control system) have engendered fear in local residents and, in some
cases, have prompted evacuations.

] Residents impacted by the WTI facility are people, not just numbers. Use of the
term "moderate risk" to describe an accident involving 10 fatalities is insensitive to
impacted residents. WTI should not be allowed to operate if EPA is not
extremely confident that there will be no life-threatening accident or other
accident that will impact the children attending the nearby school.

n The accident analysis is the weakest part of the risk assessment. It fails to:

— Include information from other relevant facilities (e.g., the Biebesheim
facility in Germany, other Amencan hazardous waste incinerators, and
chemical plants).

—  Provide true worst case scenarios (€.g., a situation in which a liquid
vaporizes and the condensate aerosol ignites to cause a gasoline bomb-
type explosion) and other relevant scenarios (e.g., a major fire in the
bunker where solid hazardous waste is dumped and commingled prior to
burning; accidental burning of radioactive waste).

—_ Consider the umque location of the WTI facility, which mlght make offs1te -
damage and i mjunes more likely than at other facilities.

— Use sufficiently protective values (IDLH values are mappropriate).‘
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CHARGE TO REVIEWERS
FOR THE WTI DRAFT FINAL RISK ASSESSMENT

The draft final WT risk assassment is divided into several volumes covering the
scientific disciplines of toxicology, environmental fate and transport, combustion '
engineering, atmospheric modeling, exposure assessment, ecological risk assessment,
and accident analysis. As a reviewer of the WTI draft final risk assessment, you
should use your best technical knowledge and professional judgment to comment on
the technical accuracy, completeness and scientific soundness of the assessment.
Each reviewer is asked to focus on several specific issues in his ar her area of
expertise with comments on other areas invited but optional. Your comments will be

considered in finalizing the risk assessment.

For the peer review workshop reviewers will be organized into § work groups:
Combustion Engineering, Air Dispersion and Deposition Modeling and Accident
Analysis, Toxicology, Exposure Assessment, and Ecological Risk Assessment. All
reviewers should be familiar with the Executive Summary (Volume [) and the Facility
Background (Volume i) sections of the draft risk assessment. In addition, each work

group should focus on specific Velumes as speciﬁed below:

Risk Assessment Volume%

Workgroup
Combustion Engineering Volume il - Facility
: Emissions
Air Dispersion and Volume IV - Atmospheric  Volume Vil - Accident
Depasition Modeling and Dispersion and Analysis
Accident Analysis Deposition Modeling |
Toxicology Volume V - Human Volume VII - Accident
Health Risk Assessment ~ Analysis
Volume V - Human Volume VI - Accident

- Exposure Assessment ,
Health Risk Assessment  Analysis

Ecological Risk ‘ Vo!ume VI - Screening
Assessment Ecological Risk
Assessment

While reviewing these sections of the document, please address the following -
general issues.

Comment on the organization of the risk assessment document. Does the
layout follow a logical format? Is the presentation of infarmation in the

document clear, concise and easy to follow?

1.
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Does the executive summary accurately reflect the data and methodologies
used and the conclusions derived in the risk assessment?

Were the major recommendatlons of the 1993 peer review workshop for the risk
assessment plan addressed?

As with any risk assessment, there are always additional data and method
development efforts that could be undertaksn to reduce the level of uncertainty.

Howsver, are there any major data or methodolagical gaps that would preciude
the use of this risk assessment for decision making? If so, How should they be

addressed?

What long-term research would you recommend that could improve. risk
assessments of this type in the future?

In addition, the following workgroup specific issues should be addressed.

Emissions Characterization

Emissions characterization includes identification of substances of concern and

the development of emission rates for these contaminants. Emission rates were
developed through a combination of site specific stack test data and models. .Please
comment on the following issues with respect to this aspect of the draft risk

assessment.

1.

To characterize the nature of the emissions, waste stream profiles were
developed and entered into & database. Several refinements and adjustments
(e.g., the Subtraction Correction Factor for chlorinated compounds) were
applied to the profiles before substances of concern were identified. Please
comment on whether or not these adjustments are appropriate. What is the

anticipated effect on the risk assessment?

Comment on the selected chemicals of concern. Have important chemicals
bsen missed due to the selection technique?

Comment on the approaches used to estimate stack emission rates (e.g., use
of the 85% UCL of the arithmetic mean or the maximum detected value, |
whichever is smaller, for high end emission rates). Are the approaches

appropriate? Are their effects on the risk assessment adequatsly
characterized? Comment on the adjustment made to PCDD/PCDF emission’

rates to account for brominated dioxin-like compounds. Also, comment on the
approach to charactsrizing emission rates from fugitive sources (e.g., use of the

TANKS 2 model for the Carbon Adsorption Bed).

Comment on the identified sources of fugitive emissions. Was the approach
used to select these sources appropriate? Have important sources been
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missed? Have emissions from process upsets been given appropriate
consideration?

Thers have been a number of controlled bumns at the WTI facility. Please

commant on the adequacy of these data in estimating potential exposure.
Please comment on the assumptions made from the tests in regard to
composmon of wastes received at WT! ahd emlss:ons when the plant operates

~in the future. .

Comment on the use of emission factors from coal burnirig to estimate the
emission rate of fly ash from WTI. Are the factors used to adjust the coal
emission rate appropriate? Are the uncertainties introduced from this approach

adequately characterized?

Overall, Is the identification of the key assumptions used in ¢haracterizing the
nature and magnitude of emissions thorough? Are the magnitude and direction
of effect of these assumptions on the overall risk assessment accurately
characterized? s the uncertainty and variability inherent in this analysis
adequately discussed? Does the sensitivity analysis cover the major
parameters expected to have an effect on the risk assessment?

Digperslon and Deposition Modeling

‘To develop this risk assessment, computer models have been used with site

specific data on emission rates and metscrological conditions to simulate the air
concentrations and deposition rates for-contaminants potentially emitted from the WTI
facility. The models used Include the Industrial Source Complex - Complex Terrain
Deposition (ISC-COMPDEP), the CALPUFF, and the INPUFF models. In your review,

1.

please address the following issugs.

Since the 1903 peer review of the risk assessment plan, a number of efforts

have been completed to reducs the uncertainty associated with the air
dispersion and deposition modeling. These efforts include the collection. of site-

specific data for emission rates and metecrological conditions. Also, a wind
tunnel study was conducted to evaluate the effects of the complex terrain
surrounding the WT) facility. Does the risk assessment document adequately
summarize these activities? Is the link between these data collection efforts,
the air dispersion models, and the risk assessment clearly established?

' The results of 12 sets of sensitivity tests Indicate that geophysical variables

(e.g., terrain) are more likely to affect dispersion and deposition than emission
variables (e.q., stack temperature). Were these sensitivity analyses adequate?
Comment on the conclusions reached. To further examine the effect of
geophysical variables, wind tunnel testing was conducted to model the terrain

induced flow effects expected near WTL. It was concluded that changes in

peak concentrations attributed to these effects are relatively minor and that the
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ISC-COMPDEP model Is sufficlently conservative. Comment on this
conclusion. Have these analyses helped to characterize and/or reduce the
uncertainty In the air dispersion modeling assaciated with the complex terrain

surroundine WTI,

3. The ISC-COMPDEP model does not allow for non-steady state conditions such
as calm winds and strong temperature inversions. Therefore, CALPUFF was
used to estimate air dispersion and deposition under these conditions.
However, CALPUFF gave similar peak, 24 hour, and annual average
concentrations as ISC-COMPDEPR. Comment on the adequacy of this analysis.
Comment on the conclusions reached. Has this analysis helped to characterize
and/or reduce the uncertainty in the air dispersion modeling associated with

non-steady state metearological conditions?

4, Atmospheric dispersion modeling was used to estimate air concentrations of
hazardous chemicals for the accident analysis. The SLAB model was used for
vapor releasss from spills and the mixing of incompatible wastes. ISC-
COMPDEP was used for releases associated with fires. Comment on the
selaction of the modsls and Inputs. Are they appropriate selections? :

5. Overall, have adequate sensitivity tests been conducted to demonstrate the
magnitude of variation in concentrations and deposition estimates with model.

inputs?

Human Health Risks

Human Health Risk Assessment includes hazard identification, dose-response
evaluation, exposure assassment, and risk characterization. To develop the risk
assessment, potentially exposed populations have been identified and the magnitude,
frequency, and duration of their exposure quantified. This information was then
Integrated with the hazard identification and dose response evaluation for the risk
characterization. For this risk assessment, both carcinogenic and non-carcinogenic
health effacts have been evaluated. In your review, please comment on the fouowmg

jssues.:

Exposure

1. EPA's Exposure Assessment Guidelines Ideant:fy certain exposure descriptors
that should be used fo characterize exposure estimates. The Guidelines define
high end exposure estimates as those reprasenting Individuals abave the S0th
percentile on the exposure distribution but not higher than the individual in the
population who has the highest exposure. Bounding exposure estimates are
those that are higher than the exposure incurred by the person in the ‘
population with the highest exposure. Central tendency exposure estimates are.
dsfined as the best representation of the center of the exposure dlstnbutlon
(e.g., arithmetic mean for normal distributions). Comment on whether or not
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the WTI exposure assessment propedy characterizes each of the gxposure
estimates in terms of these descriptors.

The factors that go Into estimating a central tendency or high end exposure,
once the population has been defined, include the environmental media
concentration, the Intake rate, and the duration and/or frequency of exposure.
Comment on whether or not the WTI exposure assessment does an adequate
job of describing the logical pracedure of combining these factors to develop
central tendency, high end, and/or bounding estimates of exposure for each of

the exposed subpopulations.

An important factor in an exposure assessment is identifying all of the important
exposure sources. Please comment on the adequacy of the WTI assessment
in identifying the Important sources and pathways of expostre.

Have the key assumphOns for estimation of chemical concentration and for
estimation of exposure been identified? Are the magnitude and dlrectlon of
effect correct for the assumptions that have been identxred‘?

Supposedly, conservative assumptions have been applied in this assessment to
account for uncertainty. Are the conservative assumptions appropriately
factored into the ultimate characterization of what descriptor best applies to
each exposure estimate? Please comment on whether the uncertainties were
confronted in an adequate manner. If they were not, please state what should

be done differently.

Hazard Identification/Dose Response and Risk Characterization

.To select surrogate compounds for quantitative risk assessment, a two step
pracess was usaed in which chemicals were ranked on the basis of emission
rate, toxicity (both cancer and non-cancer), and bioaccumulation potential.
Please comment on this selection process. Are the ranking factors
appropriate? Could important compounds have been omitted from the analysis

based on the ranking procedure?

For the majority of the chemicals of concern, traditional approaches to dose
response evaluation were employed (e.g., use of a slope factor for cancer and
use of a RfD/RfC for non-cancer). However for certain chemicals or groups of
compounds a different methodology was used. Specifically, dioxins, furans,
PAHSs, lead, mercury, nickel, chromium, acid gases, and particulate matter were
given special consideration. Please comment on the methodology used for
these compounds. Was it appropriate? Have the uncertainties associated with -
the methodology been adequately characterized? Comment on the
assumptions used due to a lack of chemical specific data.



3. Please comment on the selsction of the overall population and the variéus
subpopulations at risk. Were site specific data, such as the informal home
gardening survey, properly utilized to identify these subpopulations?

4, It Is stated In the risk assessment that average risk estimates are based on
average emission rates, average air dispersion/deposition within a subarea, and
typical exposure factors. Further, maximum risks are based on average
emission rates, typical exposure factors, and the maximum air concentration
within a subarea. Please comment on this use of the terms average and
maximum risks. Are these descriptive terms appropriate given the parameters

used to derlve each? ~

5, Comment on whether or not the nen-cancer risks of chemicals of concern have
been adequately addressed by the risk assessment? For example, has an
adequate discussion of endocrine disrupters been provided which either
characterizes thelr risks or clearly explains why their risks cannot be
characterized? Further, have non-cancer chronic toxicities of dioxins and
furans been adequately addressed in the risk assessment?

6. Please comment on whether or not the uncertainties associated with the
additivity and/or synergy of risks from pollutants emitted together from the WTI

facility are adsquately discussed in the risk assessment,

7. Have the key assumptions for estimation of dose and risk been identified? Are
the magnitude and direction of effect corract for the assumptions that have
been identified? Please comment on whetHer the uncertainties were confronted
in an adequate manner If they were not, please state what should be done

differently.

8. Pleass comment on the overall adequacy of the risk characterization. Does the
risk characterization include a statement of confidence in the risk assessment
including a discussion of the major unceriainties. Are the hazard identification,
dose-responsse assessment, and exposure assessment clearly presented?

Have sufficient risk descriptors which mclude lmportant subgroups been
presented and discussed? |

Scereening Ecological Risk Assessment

As with the human health risk assessment, the ecological risk assessment pulls
together elements of exposure analysis and dose-response evaluations to developa -
risk characterization. For the Screening level Ecological Risk Assessment (SERA),

Ecological Chemicals of Concarn (ECOC) and indicator species have been identified
to provide conservative estimates of risk. Please address the following issues in your

review.



10.

Are there any components of the SERA which you feel undermine the scientific
validity of the assessment? If so, what are they and can you provide
suggestions to strengthen the identified components?

Is the organization of the document clear and does it present the material in a
clear and concise manner consistent with the Framework for Ecological Risk

Assessment (EPA, 1892)?

Uncertainties are discussed in numerous sections of the SERA and compose
Section VIl of the SERA. In each case, do these discussions cover all relevant
and important aspects of the uncertainties which you think should be addressed

in the SERA?

in your opinion, what is the weakest and what is the strongest aspect of the
SERA? Can you make any suggestions on how the weakest parts can be-

strengthened by the Agency?

In Section II, are the stressors, ecological effects, and both the assessment and
measurement endpoints adequately characterized? Are the five emission ‘
scenarios adequate to characterize the exposures for the WTI facility? Are
there other emission scenanos which you think should be mc!uded in the

SERA?

In Section 1, is the site characterization adequate to support the SERA? Why

or why. not?

ln Section 1V, is the tiered process used to identify the ecological chemicals of
concern (ECQC) from the initial list of potential chemicals considered
scientifically defensible? Does application ¢f this tiered approach support the
statement made in the SERA "by focusing on the potential risk from the
selected ECOCs, the SERA provides a thorough screemng-level evaluatxon for

the WTI facmty?“

In Sections V and VI, are the exposure and ecological effects adequately
characterized? Are the most appropriate estimation techniques avanable used?

Are the assumptions clearly stated?

In Section Vill, are there any major elements missing from the risk

-characterization which you think need to be included or which would strengthen

the risk characterization? Does the risk characterization support the summary
and conclusions presented in Section [X?

in Section IX, giveh the as'sumptio'ns‘made and the processes. used to select
and evaluate chemicals, receptors, and exposure pathways, do you think the
SERA adequately met its objective of not inadvertently underestimating risk?



Accident Analysis -

The Accident Analysis for the WTI lncmerator involves evaluatmg the probability
of an emergency incident occurring which results in the release of hazardous waste.
The consequences of this release-are also evaluated using exposure and human
health effects information. Unlike the human health risk assessment which has a
primary goal of quantifying risks, the accident-analysis typically provides information
that can be used to reduce the hkenhood extent and impact of possible accidents.
Please comment on the following issues In your review of this aspect of the risk

assessment.

1. The WTI accident assessment selected five scenarios for quantitative
evaluation that were considered to bs of primary concern. The scenarios are
an on-site spill, an on-site fire, an on-site mixing of incompatible waste, an off-
site spill, and an off-site spill and fire. Please comment on the selection of |

these scenarios. Were any significant scenarios missed?

2. Specific chemicals were selected to evaluate each scenario. Please comment
an the selections. Would other chemicals have been more appropriate?

3. Chemical specific release rates are calculated for each scenario. Please
comment on the procedures used to estimate the release rates. Was an

appropriate approach used?

4. Atmospheric dispersion modeling was used to estimate air concentrations of
hazardous chemicals. Specifically, the SLAB model was used for vapor
releases from spiils and the mixing of incompatible wastes. ISC-COMPDEP
was used for releases associated with fires. Comment on the selection of the
models and inputs. Are they appropriate selections? Should other models or

inputs been used?

5.  Please comment on the assessment's conclusions on the severity of
consequences and probability of occurrence. Has the report corréctly
categorized the severity of the consequences of the different accident
scenarios? Has the assessment adequately justified the reported probability of

cccurrence of each of the accident eventsf?

Key assumptions were made in the identification of accident scenarios and the
description of the conservative and typical events. Included were a description
of the magnitude of the affect of the assumptions and direction of the effect.
‘Please comment on the assumptions. Are they justified? Are the descriptions
of the magnitude and directions of the effects correct? Has the accident
assessment adequately confronted the uncertainties involved in doing this type '

of analysis? If not, what else should be done'P



Comment on the appropriateness of using IDLH values for characterizing the

severity of consequences in the accident analysis. Comment on the
appropriateness of using 10 X LOC for ¢chemicals for which IDLH values have

not been established.

In the accident analysis, IDLH (or 10 X LOC) values were used to determine
the downwind distances over which adverse human health effects might occur.
To evaluate the uncertainty introduced by using the IDLH, & sensitivity analysis
was conducted where these distancaes were recalculated using the LOC (a more
stringent health criteria). Other sources of uncertainty that are identified in the
~ accident analysis include concentration averaging times, chemical
concentrations, emission rates, and meteorological conditions. For most of -
-these parameters it is stated that conservative assumptions were used to avoid
underestimating risks. Have the uncertainties inherent in the accident analysis
been adequately characterized? For those parameters where sensitivity
analyses were not conducted, is the conclusion that conservative assumptions

have avoided underestimation valid?
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Elmar R. Altwicker

This assessment appears to be a considerable improvement over the last one
apd the authors are to be éomplimented for addressing most issues with
thoroughness. My commehts focus on certain specific aspects of the erﬁissidn
portion of the document (Volumes I - III). The Executive Sﬁmmary could be a bit
more results-briented.

Faéility Description

" The facility description is not ;as complete as it could be, though Figures II-5
and II-6 (Vol. II) give a good over view. The latter is a pre-enhanced‘ carbon
injection system (ECIS) -schematic and while the location(s) of carbon (C)-injection
is confidential, quantities injected appear to be equally so. Since (some) Crinjectioﬁ
- occurs upstream of a electrostatic precipitator (EéP) one would expect some effect on
performance due to a change in dust resistivity. For the 3-field ESP no rapping cycie
information under ECIS-conditions is provided. From Figures Ii—é the ESP-efficiency
works out to 99.63%. Is it different under ECIS-conditions? It is étatéd that the
removal efficiencies for PCDD/F are assumed to be directly dependent on the
concentration of activated carbon, but there is no way to verify this contention (cf. |
below). v

Chlorinated Dioxin and Furan (PCDD/F)‘ Emissions

The PCDD/F-data (Vol. I, Table III-1) are of considerable interest. The 1994
results are reviewed slightly differently in the enclosed tables (A-D). Of interest is a
comparison between PT (performance test) and TB (trial burn) for 2/94; the former

gives higher total (PCDD/F), but lower (TEQ); in addition, this PT gave the smallest
value for the ratio (TEQ)’.(/(PCDD/F)R, 0.0058 (Table B). However, the ratio (TEQ)).(/

(Cl)i was the lowest for this TB, though the chlorine feed rate there was the highest

(Table C). Unfortunately, all 2,3,7,8-TCDD-emissi'on. rates are reported (presumably
due to analytical limitatibns) as "less than" (Table D). Though this means that
these emissions rates are very low, this result does not lend itself to interpretation in
terms of chlofine feed variability and other possible (though not réported)
differences between these tests. Thus, I am not quite sure how this data sei (Table

D) was used to generate an average emission rate of 1.08 x 10-11 and a-high-end
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emission rate of 2.16 x 10-1! g/s for this compound (Vol. III, III-16, Tabie III-2). Once
the 12/94 results are available, a more sophisticated statistical analysis should be
attempted. It is unfortunate that C-injection locations, C-injection rates and
adjustments in ESP-operating paramete;s were withheld. Such information would
aid in the interpretation of these results. It is not clear, therefore, that lumping all
26 post ECIS-PCDD/F-results to calculate 4 95% UCL is all that meaningful. Another
questions is: are the average and high values (Vol. III, Table III-2) within the
analytical results for repeat analys'cs (if taken)? S‘ome of the differences are léss than
30%. Which of the 17 congeners were not detected? The conclusion, that (TEQ) is at
best a weak function of the Cl-content of the fuel seems reasonable. And using the
8/93 test data {epresenés é conservative appro‘acl;x. | |

Although phase distribution of PCDD/F is important froﬁ a risk assessment
point of view, little seems to have been added between “this and the original
assessment. The discussion on partitioning appe:ﬁrs» unchanged from the previoﬁs:
one. The statement (Vol‘. III, III-11) that "substamxes in the stack gas will generally
be present in either the vapor phase or in the particle phase" seems to ignore the
possibility that maﬁy compounds, among thefn PCDD/F, could Be partitioned in
both pﬁases in the stack gas. Altﬂough the material on partitioning appears in Vol.
III, it is applied only in Vol. V, Table IV-5. The numbers in that table appear to
derive from an assumption of T = Tambient and ‘initial concentrations in the gas
phase. As I noted in my earlier comments (December 1993), Biddleman (1988) ci{es
AS§/R = 6.79 as an average and gives three references; he; does not'say that it can bé
"satisfactorily estimated". In fact, McKay, et al. '(‘1982)'state that it is an average
empirical value and "may be sﬁbstantiaily in error for certain compounds”. Given
the particle emission rates cited (0.07 g/s), volumetric flow rates, and assuming fly
ash surface areas of less than 10 m2/g, the surface area available in the stack ga§
particulate matter would appear to .be substantiaﬂy greater than 104 cm2/cm3
(Vol. III, III-12). The WTI-stack particles should be characterized by surface area and
size distribution to enable meaningful in-stack palltition calculations. It is likely

that the nonideality of the ash particle surfaces needs to be described in terms of a
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Freundlich isotherm. To make this approaéh useful for risk assessment purposes, a
more critical review‘has to be conducted. | |
 Waste Profile Data/PICs
Why were waste profile sheets from only the first year operation used to
generate waste feed data? It would seem to make sense to compare the estimated
“emissions to current sampling/analytical data. Is there a error/reliability estimate

for the generator range of chlorine for use in the correction factor (CF) -equation

_ mol/y Cllapal.
“mol/y Cl| generator range

CF

How are some of the constituent ranges (0-30, 5-25, etc.) justified? Uéiﬁg these in the
data base refinement (Vol. III, Appendix III-1, II-4) assumes that the upper value is
the highest value possible. How certain is oné that 0-30% means that the actual |
content of a particular compound within that range (Vol. III, Appendi;( -1, I-9)? Is
"caution of the part of the shipper” the best criterion? |

With respect to other PICs and organic residues (Table III-3, III-8) was chloranil
considered as 5 possible PIC; it is an expected oxidation product of pentachloro- and
~ other chlorophenols? '

It is stated tha; a quick analysis (to obtain a finger print) is normally
performed on incoming wastes. Can normally be related to some frequency with
which this is done?

On page II-5 (Vol. III, Appendix III-1) pumpable and nonpumpable wastes are
defined. The waste profile data sheets (ibid;, p. 2, attachment 1) ask (ll.b): is this

"

waste . pumpable? Is there another judgment made later when wastes "... are

n

aggregated ..7" I attach some importance to the actual'sequence of events here.
Both types of waste contain substantial quantities of such compounds as toluene
and MEK, but the firing methodé differ. |

What is the exact interpretation of Table IV-1 (Appendix III-1)? Presumably
monochlorobenzene (POHC) equals chlorobenzene (PIC). Only ranges are given. Can

we associate these compounds more directly with the PCDD/F-measurements made

during the same trial burn (3/93)? Key assumptions for chapfer IV (Table IV-3),
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such as "factor accurately reflects sample loss t2)" and "factor "accurately reflects
instrument respohs‘e (3)" appear to be inadequately. justified in’the text. The
statement that -"these data show that there is no large removal effect of a carbb‘n
injection system on the bulk of combustion THC-emissions” seems premaiu‘re.

Continuoué Monitoring ‘

Several speéies, i.e., CO, SO7, NOy, etc. a;re monitored ‘continuously.l_ HoweVei-,
there is no mention of a) % data capture. and b) number. of excursions, if- any,
associated with kiln mishaps, etc. |

Fugitive Emissions . |

Under fugitive Ash Emissions, it is mentibnéd that a monthly fly ash sample
(1994) was analyzed for 80 organics and that none were found. This must”be some
sort of composite sample. How was it obt.ained?: How was it stored? What were the
detection limits of the analytical method(s) used?

The use of a coal ash emission factor of 0.107 1b/ton and multlplymg it by 10
seems tenuous. Could the estimate not be refined in terms( of the W’I'I-ﬂy ash
compositioh (some fréction of large..‘carbon par:‘ticles’, present, which presumably -are
of much lower density than ash particles)? It \ivould seem that there might be
enough information to génerat_e this emission fabtér for this facility.

Most of the other approaches- described appear reasonable.

Metals '

‘Though thé modeling results appear impressive, some of the assumptions ‘are
not c!éar. Apparently,: there have been no particle size specific measuremehfs since
the 3/93 trial burn. So what were initial ﬁumeer disiributio_ns used in the
modeling‘:7 If all metals that vaporize subsequently condense to‘form 0.5 um
particle, theiry dénsity should ,bé‘ _vefy different from the (typical) ash par.ticles. For
Figure III-6 (p. III-42) is the ordinate scale correct? And the basis for the (assumed)
value of the saturation ratio? In spite of some modeling similarities. bétween

chromium and .aluminum, the former would seem to be a poor surrogate for the

latter; their chemistries differ.
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Elsewhere on the discussion of metal emissions it has been argued that
historical data were insufficient or unknown to assist in the estimatic;n of emissions.
The HIM facility in Biebeshéim, Gérmany, which has been cited- previously when
looking at PCDD/F-emissions and C-injection, could be used for metals .emissions
comparison too, though it is not exactly like the WTI-facility. Tillman (1994) énd
references cited therein should be a good starting point. Why were waste feed dvata
not available?

Other

1 cou‘nted eight kiln outages fc;r full or partial rebricking between 5/27/93 -
1/08/95, with no apparent systematic intervals. Is some thought being given to do
this (rebricking) on a scheduled basis? These 'ahd other procéss upséts can lead to
‘variable emissioﬁs. Some consideration ilas been given to them. This is a good |
- starting point, but more refinement js advisable, for.-example, with respect to gcfual

duration of emissions after waste cutoff.
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i

|

1994 Performance Test (PT) and Trial Burn (TB) Results
for Chlorine, PCDD/F, and TEQ

able Mean (X), standard deviation (c) and. variability (v)! for (PCDD/F)T and

(TEQ)
Total, (PCDD/F)T ~ (TEQ)
Type and Date X c v X o v
PT, 2/94 534 1.85 035 0.031 0.009 0.277
TB, 2/94 460 1.06 023 | 0.067 0.012 0.123 -
PT, 4/94 374 083 022 . 0.035 0002 0.053
PT, 8/94 1.34 038 0.28 0.017 0.003 0.202°
‘ |
1y=2 ‘
X

Table B Ratio of (TEQ) to (PCDD/F)_
X X

Type and Date
PT, 2/94 0.0058

TB, 2/94 0.0146
PT, 4/94 0.0094
PT, 8/94 0.0127
PT, 8/931 | 0.0180!

IRun 3, apparent outlier, deleted
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Table C Chlorine feed rate and ratio of (TEQ) to mean chlorine feed rate, (Cl)
Chlorine feed rate (TEQ) /(CI) _, x 10*
X I3
X G- v
PT. 2/94 1979 342 0.173 0.16
TB. 2/94 3151 131 - 0.042 0.10
PT. 4/94 2039 359 0.180 0.17
PT. 8/94 798 529 0.660 - 0.21
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Table D Reported 2,3,7,8-TCDD ranges of emission .rates from 1994 TB and PT's, g/s

TB, 2/94 < 2.28 - 3.98 x 1011 (4)

PT, 2/94 <220 - 672 x 10-11 (5)
PT, 4/94 <337 -627 x 10°11 (6)
PT, 8/94 < 2.16 - 5.22 x 10-11 C(7)
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Review of Risk Assessment for the WTT Hazardous Waste Incinerator
Barry Dellinger, Ph. D,
Leader, Combustion Engineering Peer Review Panel

Public concern and objections to siting and operating a hazardous waste incineration facility
can be placed in three categories: 1) "nuisance” value, 2) concern over stack emissions of toxic
combustion by-products, and 3) concems over accidental catastrophic releases of toxic materials.
The nuisance value includes concern over "quality of Tife" limits such as declining property value,
degradation of aesthetic value of the landscape, increased heavy vehicle traffic, etc. There appears
to be Little that can be done from a scientific or policy perspective that can ever resolve the nuisance
issues other than many years of operation without incident. Asa society, we have not reached the
point of acceptance; in fact, concem is on the increase.

However, science can address the other two areas of concern, which is the purpose of this
risk assessment. Two years ago the overall review committee was quite critical of the
risk assessment. The combustion engineering panel, which I chaired, was at least as critical of the
emissions assessment and accidental fire assessment portions of the draft document. 'We furnished
a number of recommendations and suggestions that needed to be implemented in oxder -
\ s1gmﬁcamly improve the risk assessment.

, On the basis of a general reading of the entire document, the US-EPA should be
congratulated on what initially appears to be a very thoughdul, detailed, and extraordinarily well
documented report. This is a thoroughly professional effort in which every possible effort has
been made to be devoid of bias and emotion. I have reviewed the combustion emissions section of
the report very closely and find it to be well organized, with the critical issues and assumptions
well presented. At worst, the combustion section represents a summary of what we have learned
about incinerator emnissions in the last 15 years of research; and at best, provides a highly advanced
method for assessing incinerator emissions.

I was also impressed by the faithfulness of the EPA in following the reconuncndanons of

. the review committee. In many cases their efforts were even heroic. Some very difficult tasks
were suggested by the combustion engineering panel that were accomplished and in some cases
approved upon by the preparers of the report. Any criticism that I may have concerning the
assessment of stack emissions is csscnually nit-picking and I expect them to have very little impact
on the nsk assessment results.

Assessment of Stack Emissions Estimation Procedure

As expected, there is little adverse risk from the emissions of toxic metals even when
conservative assumptions are made. The existing data base on metals is well defined, and
modeling is effectively used to fill data gaps when appropriate. While kinetics may play a
significant role in determining the speciation of metals in some cases, the thermodynamic modchng
approach appears to be sufficient to minimize most concerns.

. The organic emissions estimation procedure is generally quite rigorous and closely follows
the recommendations of the panel. It is somewhat simplified from the more idealistic suggestions
of combustion panel but, nevertheless, is the most complete and profcssmnally executed
assessment that I have seen. I have a few minor criticisms and questions of concern.

The correction factors applied to THC to calculate total organics 1s not well documented. I
am aware that EPA gathered some data from a field test a few years ago. Surprisingly it is still not
well recognized that total hydrocirbons (THC), as measured by a conventional analyzer, is not
anywhere near the total organic content of the stack cffluent. Analyzers really only measure C1
through CS chemicals whereas the greatest number of chemicals emitted from an incinerator are
polycyclic aromatic hydrocarbons (PAH) with more the five carbon atoms in their structure.,
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Although this point is recognized in the report, the total organic to THC correction factor is critical
to calculating the unaccounted-for fraction of the stack emissions. How complete and reliable is
EPA's data base for calculating this critical factor? How does this basis for calculating the
uncharacterized fraction corpare to calculation on a mass balance basis? It would be most useful if
this information could be furnished to the committee at the mesting.

My second criticism is also somewhat of a question. The report states on page IV-8 that
prorating of the emissions rate of the characterized emissions to account for the unchatacterized
fraction was considered but not implemented because it would overestimate the carcinogenic impact
and ignore the toxic (i.¢., non-carcinogenic) impact. Ido not understand why both can't be
included. Furthermore, it is not clear why not including the uncharacterized fraction is better than
trying to account for it with some associated error. I wauld like for this decision to be better
explained to the committee.

My third concemn is over the number of chemicals reported as analyzed-for but not detected
in the stack during trial or test bumns. Examination of table III-3 reveals that almost no PAHs were
detected. Ihave never seen a combustion emissions test when there was not a large number of
PAHS present. Was the detection limit for PAHs very high? Could the carbon injection system
have eliminated PAHs entirely? If this is the case, then it is very impressive. I would like for this -
10 be explained further with possibly mare detail on the stack tests made avaﬂablc to the committee.

As a final point on the subject of stack emissions, the report makes a good point that it is
the nature, as opposed to quantity, of the uncharacterized fraction of emissions that creates the
most uncertainty inrisk. How can we ever eliminate this concem? If just one of the
uncharacterized chemicals.has the toxicity of 2,3,7,8 TCDD, then the calculated risk would .
pmbablymcmasebyordasmfmagnmde. AsIsecit, thisis the only realxssueaboutslack
emissions. This is certainly not to say that the event is likely, but I am not sure that I can say itis
unlikely. Can we arrive at a scientific basis for assessing this uncertainty?

Assessment of Accidental Fire Modeling Procedure

1 also reviewed the sections relevant to accidental fires at the facility. At the lastreview, the
combustion engineering panel recommended that this issue needed to be addressed in much greater
detail, although the review of this section is now the responsibility of another panel.

T am disappointed in this portion of the report. The fire model nself is very cmde. In
addition, it only includes emissions of HCI and phosgene in the risk assessment. Considering the
depth of asscssmnt of the stack emissions, how can this data not be included in the fire emissions
assessment? Instead, the approach relies on empirical data generated in 1952. It does not include
the mix of chemical likely to ocouT at the facility or the type of by-products likely to be emitted.

I suspect that the fault hes less in the authors of this report than in the availability of
appropriate fire models, especially those thar include thermal decomposition properties of
hazardous chemicals. Having studied hazardous waste incineration for the past 15 years, my
greatest personal concern about living next to a facility would be exposure from such a fire. In
spite of the peril that could be prdsent from just one accident, I know of no effort to develop -
appropriate fire models. This is a serious deficiency in the scientfic infra-structure that does not
allow us to address a serious issue. We have also had the operating permit of one waste
destruction facility in Ohio revoked based on inadequate fire modeling. I would feel deficient as an
environmental scientist if this were allowed to happcn again without the proper caution.

I suspect that the authors of the report have done the best they could with fire rmdclmg usmg
the available models. This risk assessment is not a research project, and they should not be
expected to develop a new model as part of a risk assessment. However, the available tools must be
improved before adequate risk assessments can be pcrfmmed for this facility or any other facﬂny
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Dr. Randy Seeker
Energy and Bnvironmental Ressarch Corporation

January 2, 1996

Preliminary Comments on Risk Assessments fro the WTI Hazardous Wastc Incfncrator
 Facility ' |

Incinerator Stack Emissions

The following are preliminary comments focussed on: the emission rates and
chemical speciation used in the risk assessments. In general, T would conclude that the
concerns that I have identified are (probubly) not aignﬁﬁcnnt to the overall results of the risk
assessment with ‘the possible exception of selenium behavior as discussed below.
Nonetheless there remains some uncertainties and issues that should be addressed prior to
closure of the study. |

Much of the stack emissions rates used in the risk assessments are based upon
actual emissions. The WTT facility is one of the most extensively studicd combustion
facilities in the world. Nonetheless there are still some gaps in the emissions data that
could not be (or have not yet been) obtained from direct emissions but rather were
cestimated by analogy to emissions of other specics. There are two guiding principles that
must be followed when using cmissions data from one species to estimnate the emnissions of
another: (1) use species with similar physical and chemical behavior and (2) use species
with similar conccntra'_tions. While the former principle was generally followcd, the latter
was ignored and may lead to some additional uncertaintics in the emissions rates that may
or may not be si gnificimt to the overall risk assessment.

Metal Emission Ratés

The most important example of this issue is the assumed behavior of selenium. No
direct emissions measurements data are currently available from WTI on selenium.
Selenium is correctly identified as a volatile metal that will volatilize at the kiln
lémperatures. The thermodynamics of selenium indicates that it is even more volatile than
mercury under most conditions (mercury is more volatiie when chlorine is present).
,Seleniurn was assumed to be captured in the scrubber with the samne efficiency as SO; as
measured in the trial burn. There was lite support given for this assumption and I would
qucstions its validity. While there are data in the litcrature that indicates. selenivm: is
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Dr. Randy Seeker
Energy and Environmental Research Corporation
| January 2, 1996

chemically similar to sulfur and that it can be scrubbed with high efﬁcxency in scrubbers,
the use of SO, systems removal efficiency dm from the trial burn is challcngcd due to the
very different concentration levels of interest. Scrubbers are generally mass tranfer limited
devices that work better at high concentrations than at low congentrations duc to gas phase
concentration driving the mass transfer into the Jiquid phﬁse. The SO, concentration in the
trial burn was over 1700 times higher than the expect@d avcrage scleniumy hence just based
upon the concenptration levels alone the selenium emission estimate is qipcctcd té be under
estimated. The authors need to further justify the use of the wial burn sulfur data as an
indicator for selenium and to address the impacts of concentn%tion on the emissions of
selenium. It is not clear without further a'nalyéis whether the underestimation is significant
to the overall conclusions of the risk asscssment. An examination of the selenium issue is
recommended at least with a sensitivity analysis to determine if the risk assessment results
arc scnsidve to iarger selenium emissions levels. If this sensitivity analysis indicates that
the results are sensitive to estimated seleniumn crnissions then further emissions testing may
be warranted. Tt is noteworthy that the SERA components of the study have indicated the
importance of selenium at the permit standards.

The same issucs dre present but-at much less degree with the approach used to
estimate other metal cmissions rates for which emissions data were not available (i.é.,
aluminum, barium, copper, nickel, silver, thallium and zinc). The grouping of metals used
in the study used is somewhat inconsistent with other groupings proposed by the Eurdpcan
Union and the EPA Office of Solid Waste regulatory development office. These other
purties group metals as follows: '

Volatile - Hg and Sc
Semi volatile - Pb, Cd und Tl
Low volatile - Be, Ba, As, Ag, Ni, Cr, and Sb

The study as discussed in Appendix JI-1 of chapter I11, did a good job of examining of the
behavior of other metals relative (¢ one another and grouping metals with similar behaviors.
Clearly aluminum would be low volality as assumed in the W1 study. The volatility of
copper is significantly impacted by chlorine and cxpected to exhibit both semi volatile and
low volatile behavior depending on the level of chiorine present. The other 1nétals are
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and Accident Analysis
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W.F. Dabberdt

Preliminary Comments on Atmospheric Dispersion Aspects of

WTI Risk Assessment

The current risk assessment is improved through the use of improved site-
specific meteorological and emissions data. |

What percentile concentration is considered "high-end" and how does this
differ from the central tendency value (is this valhe the medianpr.the ‘
modal value)? . '

Does the conclusion that "it is not anticipated that any individual in [the

~ entire] population would develop cancer as a result of exposure to routine
... emissions" refer to central tendency or high-end exposure? ‘
Why are the permitted stack emissions limits so much larger (10**4) than
the "expected" emission rates? |

What is the impact or effect, if any, of the current risk assessment on the
permitability of the proposed second rotary kiln?

How do the unused December 1994 incinerator performance test data
compare wifh the post-July 1993 data actually used in the assessment?
What is the significance, if any, of the OctaCDD estimated emission rate
values being nearly an order of magnitude larger than the largest '
PCDD/PCDF values actually measured-and "used in the WT| RA" -- as
given in Table I11-1? |
The percentage of calm conditions — 22% actually determihed to occur
at the WTI site is a large value, and has significant implications for the
type of dispersion model used in the RA. Itis surprising that there is a
large degree of consistency between the CALPUFF and ISC-COMPDEP
vaiues of peak one-hour, 24-hour, and annual average concentrations.
The agreement between CALPUFF and ISC-COMPDEP values applies

to stack-level emissions; were the two models compared for accident
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analyses? ‘

Do the CALPUFF and ISC-COMPDEP models predict concentration-
maxima at the same source-receptor distance and orientation, or are the ]
peak values the same mdependent of receptor location?

Did the authors consider wind shear as another source of unceftainty in .
the dispersion modeling; the report states the significance of valley |
channeling of the wind flow, but this observatlon is not dlscussed in the
context of the model(s) performance. _

Why are on-site impacts. not considered for the accident analyses?

Why is it assumed that "most plausible accident scenarios” would affect
only relatively small areas’? | o
It is not reasonable to assume that the most conservative, yet plaus:ble,
accident scenarios are among thos«= that have occurred in the past 18
years at existing lncxneratlon facilities. While this is one approach,
another should be cased on a failure analysis of on-site storage and
incineration '_fecilities as well as failure of transport facilities. An historical
analysis would not have projected many notable accidents, such as the
Chernobyl, the meta‘m spill in India, and the oleum spill in the San
Francisco Bay Area. | |

What is the waste storage volume at the facility, and how does it compare
to the 20,000-gal maximum spill scenario? The larger value would
represent a more conservative case

The ISC-COMPDEP model does not seem as appropnate to fire
scenarios as does the CALPUFF model.

The calm/inversion meteorological accident-scenario is a gcod one.

“The probability of occurrence:is ranked ... on the probability of the
accident event, the crobability of the meteorological conditiocs, and an

estimated waste composition ..." Does this mean that the overall
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probability of occurrence is the joint probability? If not, how is the
probability actually estimated? |

The summary of the accident analyses is written in a way that appears
predisposed toward demonstrating negligible risk.

Why would "more ektreme events, with potentially greater off-site’
consequence..." not "affect the overall conclusions of the Accident
Analysis?" |

Why do all accidents where the severity of consequence is "catastrophic”

have accompanying probabilities of occurrence that are "very unlikely?"
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Mark Garrison

BACKGROUND

A risk assessment has been performed for the Waste Technologies Industries (WTI)
Hazardous Waste Incinerator Facility located in East Liverpool, Ohio. The draft risk
assessment is documented in seven volumes that were provided for review by letter
dated November 14, 1995:

Volumel:  Executive Summary
Volume ll:  Introduction
Volume lll:  Facility Emissions

Volume IV:  Atmospheric Dispersion and Deposition Modeling of Emissions
Volume V:  Human Health Risk Assessment

Volume VI:  Screening Ecological Risk Assessment

Volume VII:  Accident Analysis

No electronic files were provided for this review.

I have performed a review of the WTI risk assessment based on the charge articulated
to peer reviewers. This charge was expressed as a series of issues and questions, first
of a general nature and then specific o the field of expertise of each reviewer, based on
the reviewer's workgroup assignment. As a member of the Air Dispersion Modeling and
Accident Analysis workgroup, | have focussed on the specific issues and questions for
that group. My review consisted of a cafeful reading of Volumes | and I, a critical
review of Volumes 1V and Vll, and a cursory review of the other volumes. My comments

are given below following a re-statement of each of the specific issues.
GENERAL COMMENTS

General Issue # 1: Comment on the organization of the risk aésessment
document. Does the layout follow a logical format? Is the presentation of
information in the document clear, concise and easy to fo[lo w?

. ) , Page 1
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| was generally favorably impressed by the overall layout of the document. | found that

it was relatively easy to find the answers to questions that came to mind while reading

one part of the document, by looking in the Table of Contents of other volumes. | do

have some comments on re-organizing some of the presentation (particularly Volume

- 1V, Section IV) and other comments on strengthening the presentation that are
presented below. | ’

General Issue # 2: Does the executive summary accurately reflect the data and
methodologies used and the conclusions derived in the risk assessment?

The executive summary provides a l;easonably‘ accurate picture of the re,éults of the
dispersion and deposition modeling that are described in detail in Volume IV (some of
my comments on this Volume, as reflected in more detail below, may be appropria{e for
summarizing in the executive summary), and,ailso insofar as the numbers in Tables IV-3 |
and 1V-4 appear to be accurate. Table V-3 should be mbdiﬂed to indicate that maximum
concentrations are annual averages (as opposed to short-term maxima such as 24-hr
values). Also, Table IV-4 does not need to indicate that emission rates are in g/mzl.s’
since no area sources were modeled. In the Human Health Risk Assessment (HHRA)
section, Table V-4 provides a concise summary of the results of the analysis but | felt
that, since this table represents the “bottom li‘ne” for the whole effort, some. additional
information should be pn:esented in between Tables V-3 and V-4: for example, a |
breakdown of risk components from each of the exposure pathways for the worst-case

pollutant. The interested reader would benefit from some more details.

General Issue # 3: Were the major recommendations of the 1993 peer rewew
workshop for the risk assessment plan adalressed"‘

The major recommendations of the 1993 peer review workshop are listed in Volume i,
page IV-2, and also in Volume IV, pages I-2 and |-3 (1 did not rev.iew the workshop
report itself). | believe that the documents that | reviewed addressed the major
recommenda;cions and reflected a genuine, dedicated effort to provide additional

information for the overall project. Some specific comments that | have on aspects of
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the overall analysis, that should be considered prior to ﬁnalizing'the risk assessment,

are discussed below.

General Issue # 4: As with any risk assessment, there are always additional data
and method development efforts that could be undertaken to reduce the level of
uncertainty. However, are there any major data or methodological gaps that
would preclude the use of this risk assessment for dec:s:on makmg'? If so How
should they be addressed?

| do have a number of comments that refer primarily to organizaﬁon and presentation
and a few things that may have to be looked at in some depth, however, pendirig a

~ satisfactory resolution of these issues | do not beliéve fhat there are any major gaps that
would preclude the use of this risk assessment for decision-making.

‘General Issue # 5: What long-term research would you recommend that could
lmprove risk assessments of this type in the future? '

| believe that research in the foIIowmg areas would help i improve risk assessments of

this type in the future

Givén the critical nature of the deposition pathway, additional research on dépdsition
“approaches would be quite beneﬁcial - particularly in terms of developing and testing
wet deposition algorithms that more accurately reflect the physics of this removal

process.

Non-steady state models have not been subject to rigorous 'testi'ng, particularly in
complex terrain areas. Additional testing and possibly development of CALPUFF or
other models would help improve risk assessments of this type, particularly 'if the - |
research i is glven the additional direction of i improving modeling for accidental releases

of. short duratnon
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DISPERSION AND DEPOSITION MODELING COMMENTS

Dispersion and Deposition Modeling Issug #1: Since the 1993 peer review of the
risk assessment plan, a number of efforts have been completed to reduce the
uncertainty associated with the air dispersion and depos:tlon modeling. These
efforts include the collection of site-specific data for emission rates and
meteorological conditions. Also, a wind tunnel study was conducted to evaluate
the effects of the complex terrain surrounding the WTI facility. Does the risk
assessment document adequately summarize these activities? Is the link
between these data collection efforts, the air dispersion models, and the risk
assessment clearly established?

The two questions posed here will be dealt with in reverse order. | have reviewed the
meteorological data and wind tunnel issues in some detail, and iﬁ general | felt that the
documentation of these efforts was reasonably thorough (although see the comments in
fesponse to issue no. 2 below, related to the presentation of sensitivity results). The link
between these efforts and the overall risk assessment is established through the
prediction of ambient concenfration and depasition values. These concentration and
deposition vélues are absolutely indispensable to the estimation of environmental
concentrations and exposures which are the core of the risk assessment. The link
between the additional data collection and the prediction of ambient concentratioh and
deposition values, therefore, is the key to establishing the link that is referred to |n the
question. In that sense the link between additional dafa collection and the risk
assessment has been clearly established. |

Although emissions are also an important ingredient in the exposure assessment, | did
not review the collection of the sité-speciﬁc rates presented in Volume I carefully since
| believe that others are doing so. The point in the risk assessment where '
concentration/deposition estimates and emission rates are combined and then utilized
either for direct exposure pathways (inhalatioh) or indirect péthWays (e.g. consumption
of contaminated food) is found in Volume V (the HHRA), especially-Chapters VI
(environmental concentrations), VIl (exposu_ré doses) and Vil (risk.characterization).
Although | did not review Volume V in detail, the development of the risk |

characterization was laid out fairly clearly. One thing that would have been valuable in
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terms of a review but thai | was not able to do because of time constraints would have
been to trace a single chemical through the entire process from emissions estimation to

concentration calculation, dose assessment, and risk characterization.

The question as to whether the data collection efforts were adequately summarized will
be dealt with in detail for the meteorological data and the wind tunnel study (but not the

site-specific emissions characterizations).

Meteorological data

The site-specific meteorological data collection effort included measurements taken at -
two on-site towers (10 and 30 meters high), and incorporated measurements taken at a
500-ft (152 meter) tower located approximately eight miles away at the Beaver Valley
Power Station.

| have some reservations about the representativeness of the lower levels of the
BVPSMT data to the area in the immediate vicinity of the WT1. My conclusion, frbm a
modeler's perspective, after looking at Figures Iil-5 and 111-6 (reproductions of
topographic maps of the area surrounding WTI and BVPSMT) is that lower levels of
both towers are likely to show different types of influences: the BVPSMT is located in a
broader area of the yalley, not too distant from a significant bend and widening of the -
river. Furthermore, comparing Figures 11-3 (WTI 30-meter wind rose), [11-8 (BVPSMT
10-meter wind rose), and _'Ill-10 (BVPSMT 45.7-meter wind rose), it does not appear to
me as though the WTI 30-meter level “fits in” between the BVPSMT 10-meter and 45.7-

meter levels.

Having said this, however, | believe that the use of the BVPSMT wind data in the WTI"
analysis does accomplish an important objective: namely, that since the 152-meter level
allows for more cross-valley flow than the WT! 30-meter data, it probably adds a degree |
of realism and a degree of conservatism to the analysis - especially since the base

complex terrain model (COMPLEX-I)-is a model that is itself widely regarded as
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extremely conservative. The closesf terrain with which the plume from the WTI stack
would interact (or be predicted to interact based on. COMPLEX:I) is of course cross-
valley with respect to WTI, and utilizing meteorological data strictly from the on-site 30
meter tower would understate the frequency with which the blume is transported in this
direction (the plume from the stack is buoyant and therefore rises considerably higher

than the 45.7-meter physical stack height - see the discussion below).

[ think that the summary of the meteorological data collection and usage should have é
different focus than on making a case for representétiveness of the BVPSMT, éspecial!y
the lower levels; the focus should be on the use of the BVPSMT wind data to introduce
a degree of realism and conservatism to the analysis. The degree to which the '
BVPSMT data is appropriate is also a function of what parameter is being used -
temperature profiles are probably more widely appli§cable to different parts of the valley
than speed and direction profiles.
The following are some additional comments on the summary of the meteorological data
and its use in concentration and deposition modeling.
: L
® The discussion in Section lIl.C was a little confusing in terms of what time period
of was covered by the meteorological data used in the modeling. The WTI 30-f
meter data were analyzed for the time period April 1992 to March 1993.
BVPSMT data were analyzed for the time periods 1986-1990 and 1992,
Evidently the 4/92 to 3/93 time period was used; were BVPSMT data available
(hopefully) for the same time period? Section [11.C.4 should clearly state what '
time period was actually used. Given that the data set used in the modeling was
a hybrid consisting of data from two Iocatioris, some further analysis of the actual
profiles used (e.g., scatter plots of speed or direction values from one level to the
next, stability-dependent wind roses) would | think be very informative. Since the
WTI stack is 45.7 meters high, the actual use of the meteorological profile in the -
madeling means that effectively the 30- meter data collected at the WTI site was
not used at all for the stack modelmg
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® A specific analysis of plume height should be included to better illustrate the
elevations typical of plume transport (particularly stable atmospheric conditions).
A table of plume heights is presented below for different meteorological
conditions (stable conditions assumed, plume heights as c‘élculat_ed by
COMPLEX-I, wind speed shown assumed to be at stack top): Since measured
temperature gradients are used inthe analysis, the plume elevation analysus

should reflect observed values (by using average values or possnbly ranges)

Potential Temperature Wind Speed @ Plume Rise (meters) | Plume Elevation

Gradient, °C/100 m stack top (m/s) : , (ft msl)
1.0 10 1155 1225

1.0 ' 25 85.2 1,126

1.0 ' 50 | ers 1,067

10 8.0 578 | 1036

2.0 10 917 1,147
20 25 67.6 1,068
20 | 5.0 53.6 1,022

2.0 8o | 459 997

35 1.0 76.1 1,096

35 25 561 1,030

35 5.0, 445 992

Note: default PTG for E stability is 2.0 °C/100 m; for F stability, 3.5 °C/100m

" The 'pl‘ume elevations as illustrated in this table reveal that under most conditions
the plume from the WTI stack is out of the immediate influence of nearby valley
walls (approx. 1000 ft msl) and in a “transition” zonevbetwee_n in-valley and out-of

valley flow. This provides more support, | believe, for looking to other sources of
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“out-of-valley” wind data, such as the BVPSMT.

e Using measured temperature gradients for plume height calculations is a feature
of many advanced models (including CTDMPLUS and the new AERMOD
model). The use of ‘measured gradients with simpler modelé such as
COMPLEX-I ‘(which is incorporated into I:SC-COMPDEP) introduces some
degree of realism but diminishes the confidence with which the claim can be |
made that the model is conservative for stable case, compiex terrain impacts.
Some comparison should be made betwéen measured gradients and the |
defaults built into regulatory models to heve some means of judging the effect of
using the measured‘i?'a’lues. If any “minirmum” values for stable conditions were

used in the processing, the values should be identified.

Wind tunnel study

The wind tunne! modeling study presented in Volume 1V, Appendix IV-8, did not fully
resolve all of the complex technical issues associated with the potential for terrain- -
induced downwash at the WTI facility. The authors acknowledge this, but state that
nonetheless the broad picture is understood well enough to utilize the wind tunnel
concentration results in a risk assessment of the WTI site. All three reviewers of the
wind tunnel study (R. Hosker, M. Schatzmann, and R. Britter) generally concur that .
adequate experimental methods were employed in the study and that the conclusiohs A
are sound, but also contend thét some areas of Uncer’tainty remain. The primary areas
of uncertainty (based on my reading of the comrments, and highly paraphrased) are first,
the issue of combined effects of terrain and building downwash; sécond, the fact that the
study did not address convective or nocturnal, stable cases; and finally, the issue of
marginally separating flow in the upwind terrain. _Although | beliéve that none of these
issues would invalidate fhe way in which wind tunne"l resﬁlts were analyzed and utilized,
the summary of the wind tunnel work that is con'tained‘in Secﬁtiqn _IV.'B.G would benefit

from a discussion of these issues and lwhy they do not invalidate the stated conclusibns.
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The “bottom line” in fhe analysis of terrain downwash is that the inherently conservative
nature of the ISC-COMPDEP modeling produces peak concentrations for similar
meteorological conditions that are much higher than peak concentrations measured in
the wind tunnel, and therefore the model does not need to be changed to specifically
account for the terrain downwash phenomenon. Although I fully agreé with this
conciusién (as a practical although perhaps not scientifically satisfying approach), | think
that the discussion in Section IV.B.6 would leave fewer questions unanswered if the
following issues were addressed (as a minor note, the reference to Figures IV-7 through
IV-9 in this section should be changed to Figures IV-11 through IV-13):

e State that in the ISC-COMPDEP modeling conducted for comparison to wind
tunnel results, neutral atmospheric conditions (i.e. stability D) were utilized for
ISC-COMPDERP, if this is the case (if not, explain why).

e Provide some reference to maximum hourly concentrations over all conditions,
which would further help understand the context of the concentrations being

discussed in the overall picture.

® Since in a risk assessment the spatial distribution of concentration patterns, as
well as long-term averages, are generally more relevant than the value of hourly
maximum concentrations, provide some simple means of demonstrating that
model-predicted spatial patterns are not greatly different than tunnel measured
spatial patterns for reievant meteorological conditions; also, provide a qualitative
discussions of the frequency of the conditions depicted (specific to speed and

direction; reference can be made to wind rose patterns presented elsewhere).

‘@ Provide information related to the maximum concentrations separated by model
algorithm (i.e., the ISC part and the COMPLEX-| part of the model).

® Provide a discussion (only a very brief one is necessary) that addresses the

points made by the reviewers of the wind tunnel study.‘ These can be as simble
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as: stable and convective conditions were addressed by ISC-COMPDEP; -
building downwash was simulated by ISC-COMPDEP and, since the terrain-
distorted wind field produces compensating effects (lower wind speeds,
descending mean streamlines), these effects are not likely to exacerbate building -
downwash impacts; and the recirculating region was ackndwledged by the |
authors of the study but deemed to be insignificant in the broad picture 6f wind
tunnel results - especially since thé wind tunnel results were not used direcitly, '

but compared to model results and found to be not critical.

Most of these points only need to be addressed with respect to the actual stack height at
the facility (i.e. 45.7 meters) and not the other stack heights that were examined in the -

tunnel.

Dispersion and Deposition Modeling Issue # 2: The results of 12 sets of sensitivity
tests indicate that geophysical variables (e.g., terrain) are more likely to affect
dispersion and deposition than emission variables (e.g., stack temperature).
Were these sensitivity analyses adequate? Comment on the conclusions
reached. To further examine the effect of geophysical variables, wind tunnel
testing was conducted to model the terrain induced flow effects expected near
WTI. It was concluded that changes in peak concentrations attributed to these
effects are relatively minor and that the ISC-COMPDEP model is sufficiently
conservative. Comment on this conclusion. Have these analyses helped to
characterize and/or reduce the uncertainty in the air dispersion modeling
associated with the complex terrain surrounding WTI.

To answer these questions, | reviewed Section 1V which includes a section on sensitivity
simulations (Section IV.B) and a section on uncertainty (IV.D). 1 am not sure where the
reference to 12 sets of sensitivity tests comes from. 13 sets of results are presented in

Table IV-2, but three of them are base case runs and there are really only -four types of

tests listed in the table.

My overall comment on the sensitivity analyses presented in Section IV is that they
provided useful and valuable information for characterizing the uncertainty of modeling '
results. | would recommend adding only one additional test, namely, the effect on

concentration and deposition values of using defauli potential temperature gradients
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instead of measured values from BVPSMT (see the discussion above related to - |
temperature profiles). | would also recommend performing the sensitivity tests that were
run with a previous version of ISC-COMPDEP with the most recent version (see the \
discussion below). | also believe that Section IV could be strengthened by some re-
organization of the section. | found it difficult to sort out base case results {i.e., what-
values were actually used in the exposijre assessment?), sensitivity rﬁnswith the hewer
vs. older versions of ISC-COMPDEP, and sensitivity anaiyses that involved models or
approaches other than ISC-COMPDEE. My recommendations are as foIIAows:

° Cpnﬁne the discussion of base case results to one section and one table, and
treat all of the sensitivity analyses separately. ‘Table IV-1 presents base case
results aﬁd the results of several sensitivity runs that are first mentioned in
Section IV.A but not discussed in detail until Section IV.B. It should be made
clear that the values presented for fhe base cése are those that wére carried

forward for use in the exposure as_seésmenf ad risk characterization sections of

the risk assessment, after consideration of sensitivify runs-and incorporating any
modifications performed as a resuli of the sen.siti'vity runs. Since the

' concentration and deposition values contained in Table IV-1 for the base case
provide a critical link in the risk assessment, | recommend that the area-specific
concentration and deposition values presented in Tables Vii-14 through VII-17 of
Volume V be presented in Volume 1V, in Table IV-1. Since the values in Tables

. VIiI-14, etc. were actually used in calculating risk, presenting those values in
Voluhe v wbuld more clearly establish the link between the modeling and the
risk assessment. '

e Present the results of the sensitivity runs in one section and one table. This
wquld include the \}alue_s currently in Table IV-1, but it should also include the
results of sensitivity analyses selectéd from Table IV-2 and re-run with the most
current version of ISC-COMPDEP. I befieve that the four sets of analyses
presented in Table IV-2 (i.e., “mass < 0.4 ym at 0.03 pm”,"‘vapor modeled as

” K

0.03 ym particle”, “no depletion”, and “réceptor—speciﬁc land use”) are worth
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repeating with the latest ISC-COMPDEP to eliminate ény question that the
sensitivity is affected by different model versions. Table IV-2 could be presented '
as-is for some historical perspective, but fhe “insights” provided would be more
valuable if re-run with the latest version of the model - especially since the |
location of the maximum impacts changes significantly between versions of ISC-
COMPDEP. o

Present the calm/fumigation and terrain downwash discussions in separate sub-

sections.

The section on uncertainty could remain pretty much as-is.

Other comments related to the questions posed and to sensitivity:

| fully support the performance of the wind tunnel study as a means of examining
the possible influence of terrain. The results were somewhat surprising, due
apparently to the shielding effect of the te;rrain allowing for lower wind speeds at
stack top and increased plume rise, but tl3e conclusion that the model should not
be modified is well supported (my specific comments on the terrain downwash
study and the presentation of results are found in the previous section). Terrain
downwash, it should be noted, is totally unrelated to stable-case plume lmpacts
on elevated terrain that are associated with the hlghest concentratlon

predictions. ‘ ‘ »

One of the sensitivity tests - for receptor-specific land use types - appears to give
results that would suggest that this approach be used in the “base case”

modeling.

Dispersion and Deposition Modeling Issue # 3: The ISC-COMPDEP model dde$

not allow for non-steady state conditions suc:h as calm winds and strong
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temperature inversions. Therefore, CALPUFF was used to estimate air dispersion
and deposition under these conditions. However, CALPUFF gave similar peak,
24-hour, and annual average concentrations as ISC-COMPDEP. Comment on the
adequacy of this analysis. Comment on the conclusions reached. Has this
analysis helped to characterize and/or reduce the uncertainty in the air dispersion
modeling associated with non-steady state meteorological conditions?

The issue of calm winds (associated with temperature inversion‘s) and fumigation events
is a valid one to consider in the WTI setting. The CALPUFF model, with its puff and
“slug” sampling functions that allow for near-source assessments, is quite appropriate
for performing the analysis.‘ The usefulness of the analysis performed here, however, is

severely limited based on the following considerations:

e Limiting the analysis to receptors less than stack top: it would seem to me that
interaction with terrain could also be a concern under calm conditions.
CALPUFF has the capability to handle complex terrain, and | am not sure why

complex terrain receptors were not modeled for this sensitivity analysis. -

e ltis not surprising that CALPUFF producéd similar values to the ISC part of lSC-
. COMPDEP. Minimum wind speeds were apparently set equal to 1.0
meter/second, and meteorological conditions representative of one hour were
used in the analysis. Since a plume can travel 3600 meters in one hour at 1 m/s,
thé features of CALPUFF that make it useful for assessing low'wind-speed
conditions are not fully realized. Since the BVPSMT data is available in 15-
minute increments and the wind speed threshold 0.27 m/s, it may be more

valuable to use BVPSMT data in this assessment.

| recognize that the desire was to present a limited analysis to examivne these
phenomena, but | think that the analysis was so limited as to not provide significant
additional information. One reason that further modeling was not performed with
CALPUFF was that data limitations prevented the full benefits of CALPUFF to be
realized. An analysis that could provide some of the additional insights possible with
CALPUFF would be to create a “synthesized” stag‘nation event, possibly based on
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examining the period of record of the BVPSMT measurements. The event could span
several days and the necessary vertical and horizontal data synthesized to represent
expected wind fields (or rather lack of winds) in such an episode. The maximum hourly
and 24-hr concentrations predicted for this event could be cdmpared‘ to concentrations
from ISC-COMPDEP, and provide a more meaningfu'l insight into concentration '
predictions for stagnation conditions. One thing that could be evaluated as an
alternative or as a supplement to this analysis is whether the conservativeness of the .
terrain ihteraction used in the COMPLEX-| part of ISC-COMPDERP is. sufficient to “co.vc;ar”

these phenomena, similar to the argument made for the issue of terrain downwash.

Dispersion and Deposition Modeling Issue # 4: Atmospheric dispersion modeling
was used to estimate air concentrations of hazardous chemicals for the accident
analysis. The SLAB model was used for vapor releases from spills and the
mixing of incompatible wastes. ISC-COMPDEP was used for releases associated
with fires. Comment on the selection of the models and inputs. Are they
appropriate selections?

(Please see my comments in the accident analysis section)

Dispersion and Deposition Modeling Issue # 5: Overall, have adequate sens:tlwty
tests been conducted to demonstrate the magmtude of variation in
concentrations and deposition estimates with model inputs? 5

Overall, | believe that adequate sensitivity tests haive been conducted. My previous
comments contain recommendations for a small number of additional tests and different
ways of discussing and presenting results that can be considered for strengthening the

presentation of the results of the dispersion and deposition. r'nodeling,.
COMMENTS ON THE ACCIDENT ANALYSIS

Please note that my comments on the accident analysis are based on less actual
experience with these issues than with the issues related to modeling. For the most part,
my review consisted of a careful reading of Volume VIl and a response to the questions

posed based on whether the information presented was. logical and credible.
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Accident Analysis Issue # 1: The WTI accident assessment selected five
scenarios for quantitative evaluation that were considered to be of primary
concern. The scenarios are an on-site spill, an on-site fire, an on-site mixing of
incompatible waste, an off-site spill, and an off-site spill and fire. Please
comment on the selectlon of these scenarios. Were any s:gmf' icant scenanos
missed? :

The selection process described in Volume VIi, Section 1l appears to be quite thorough
and convincing in the logic of selecting both conserv'atiVe and typical versions of each
scenario. Considering the type of facility and delivery modes that exist for the WTI
incinerator, | do not believe that any sngnlf icant scenanos were mlssed

Accident Analysis Issue # 2: Specific chemicals were selected to evaluate each
scenario. Please comment on the selections. WouId other chemicals have been
more appropnate’

The selection of chemicals for quantitative analysis based on the five identified
scenarios appears to have followed an appropriate screening and selection process, as
described in Section Il of Volume VII, supplemented by the rankings documented in
Appendix VII-2. ’

Accident Analysis Issue # 3: Chemical specific release rates are calculated for
each scenario. Please comment on the procedures used to estimate the release
rates. Was an appropriate approach used?

The procedures used to calculate release rates, suk‘nma_ﬁzed in Chapter IV and

explained in detail in Appendix 11I-3, appear to be reasonable. My only speciﬁcl

comment in terms of the paranieters-used to calculate the release rate for spills is that

an average ambient temperature of 68°F will understate emissions on hot summer days

(this is acknowledged in the wrlte -up); a higher temperature may be more appropriate
for estlmatmg worst-case emlsswns

Accident Analysis Issue # 4: Atmospheric dispersion modeling was used to
estimate air concentrations of hazardous chemicals. Speclflcally, the SLAB

- model was used for vapor releases from spills and the mixing of incompatible
wastes. ISC-COMPDEP was used for releases associated with fires. Comment on
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the selection of the models and inputs. Are they appropnate selections? Should
other models or inputs have been used?

The SLAB and ISC-COMPDEP are appropriate n;odels for the scenarios analyzed.
Modeling procedures and results are summarized in Chapter V and discussed in detail
in Appendix Vil-4. Although it is not possible to provide a detailed review of the inputé
for all runs for both models, my review of selected inputs revealed that for the most part
the models and inputs were configured appropriately. The following comments are a
result of this abbreviated review (note that the first comment could change the resulté of

the on-site fire analysis):

® For the on-site fire analysis using “conservative” screening meteorology (i.e. the.
54 conditions used widely for screening analyses) the wind direction was set to
270 degrees - i.e. wind from the west that will transport a plume to the east.
Receptors were set up in a line with a y-coordinate of 0.0 and an'x-coordinate:
ranging from 100 meters to 50 km. For a source located at (0.0l, 0.0) this set-up
will idehtify plume centerline concentrations at the stated downwind distances.
The fire “source”, however, was located at (186, 105) which means that the fire
plume completely misses the first few receéptors (see Appendix VII-4, Attachment
4.A). | made an independent model run with which | reproduced (approximately)
the results for the on-site fire in Att. 4.A, and then re-ran the model using '
coordinates (0.0, 0.0) for the fire source. The maximum concentrations nearly
doubled, with the maximum occurring at 200 méters from the source. | believe
that locating the source at (0.0, 0.0) is the right approach, and that the modeling
should be modified to reflect this approach. 1 do not believe that this change will
affect the bottom line, since ISC-COMPDEP with real meteorology predicted -
results that are in the range of what would be predicted with the correct source

location.

e This is a minor point, but one that can cause confusion - the model run titles in

Attachment 4.A and 4.B do not reflect the on-site and off-site fire scenarios as
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they should (the 4.A title refers to a storage tank rupture, and 4.B refers to a
truck accident).

The build,ing dimensioné used in 4.A (conservative metéorology) used a
minimum building width, at least according to the'dimenéioné identified in 4.B.
This is probably all right, since the height is still less than this width, but a few
'words on why the minimum was selected should appear in the write-up.

In Table V-5, phosgene concentrations at 100 meters are shown as 3 ppm. This

can’t be right and should be corrected.

Presentation of concentrations is given in different units in different places - g/m?
and ppm. The different units make it difficult to cross-check values from one
table to the next; either both units should be presented, or one set of units |
should be used consistently. -

As with the analysis of stack impacts, a table showing plume heights for the fire
-.scenarios would be helpful in terms of assessing whether the source

characterizations appear realistic.

The expanded CALPUFF analysis is performed (as discussed above),

Accident Analysis Issue # 5: Please comment on the assessment’s conclusions
on the severity of consequences and probability of occurrence. Has the report
correctly categorized the severity of the consequences of the different accident
scenarios? Has the assessment adequately justified the reported probability of
occurrence of each of the accident events?

On balance, the severity of consequences and the probability of occurrence for the

scenarios analyzed that are presented in Chapter VI appear to be well supported

(however, see my comment on Issue 7 below). Severity of consequences may have to

be re-visited based on the comments regarding source placement (see the prévious A
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comment).

Accident Analysis Issue # 6: Key assumptions were made in the identification of
accident scenarios and the description of the conservative and typical events. .
Included were a description of the magnitude of the effect of the assumpftions and
direction of the effect. Please comment on the assumptions. Are they justified?
Are the descriptions of the magnitude and directions of the effects correct? Has
the accident assessment adequately confronted the uncertainties involved in
doing this type of analysis? If not, what else should be done? -

| believe that the key assumptions discussion and tables presented in eéch chapter for
the most part identify the magnitudes and direction of the effects correctly. Time
constraints prevent a detailed discussion of each instance where | would have given a
slightly different estimate for the magnitude of effects, although time at the workshop
should be devoted to this issue.

Accident Analysis Issue # 7: Comment on the appropriateness of using IDLH
values for characterizing the severity of consequences in the accident analysis.
Comment on the appropriateness of using 10 X LOC for chemicals for which IDLH
values have not been established. ;

| believe that it is appropriate to consider some level of impact lower than the IDLH to
further qualify the severity of consequences. An event that produces an impact less -
than both the LOC and IDLH is in my mind considerably different than an event that
produces an impact nine times the LOC but less than the IDLH. For the present 7
analysis, the only chemicals for which there is a large difference between the two are
HCI and phosgene (see Table VII-5 - factor of 5 for HCI, factor of 10 for phosgene). The
additional information presented in Chapter VIl related to distances to the LOC should,
in my opinion, be presented directly in the analysis of severity of consequences. Since
the information is available and is presented in the report, its consideration directly in the
determination of severity of consequences (as iong as the significance of the IDLH and |

LOC thresholds is clearly spelled out) would seem to me to make sense. ‘

Accident Analysis Issue # 8: In the accident analysis, IDLH (or 10 X LOC) values

Page 18
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were used to determine the downwind distances over which adverse human
health effects might occur. To evaluate the uncertainty introduced by using the
IDLH, a sensitivity analysis was conducted where these distances were
recalculated using the LOC (a more stringent health criteria). Other sources of
uncertainty that are identified in the accident analysis include concentration
averaging times, chemical concentrations, emission rates, and meteorological
conditions. For most of these parameters it is stated that conservative
assumptions were sued to avoid underestimating risks. Have the uncertainties

. inherent in the accident analysis been adequately characterized? For those
parameters where sensitivity analyses were not conducted, is the conclusion that
conservative assumptions have avoided underestimation valid?

| believe that the accident analys‘isk has been conducted with appropriately‘consefvative .
assumptions and inputs (I feel more confident about this conclusion as it relates to the
modeling than to the emissions estimates, with which | have less eXperience). As stated
iq the previous comment, | believe that the LOC values should be considered directly in

the severity of consequences presentation.

ADDITIONAL COMMENTS (NOT SPECIFICALLY SOLICITED)

® InVolume V (HHRA), the 'presentation of deposition values does not appear to be
consistent with values prés,ented in Volume IV (modeling). To illustrate: Volume IV,
max concentration and deposition values are reported as 0.9111 pg/mé-g/s and
0.3052 g/mé/yr-gls (surface area distribution); Volume V, Table VIi-14, E1 subarea, :
identifies a concentration of 0.91 ug/m3-g/s (consistent with Volume IV)and a
depostion value of 0.025 (wet) + 0.0052 (dry) = 0.0302 g/m?/yr-g/s. The deposition
value appears to be about one-tenth of the value reported in Vplume IV. Unless |

am missing something, one or the other is right but they both can’t be right.

® |In Volume Ill (emissions characterization) emissions from the ash unloading
operation are captured and vented to a baghouse.\The only emissions quantified
are those emitted from the baghouse itself. This assumes that 100% of the

emissions are captured. If this is the case, then it should be stated (what is stated is

Page 19
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that there is a “fraction escaping capture”). If some emissions are anticipated to
escape capture, then those emissions should be quantified and modeled or, if they
are inconsequential, a statement should be made that they are.

in Volume V (HHRA), Table VIII-3 compares facility impacts of “critera” pollutants to
the National Ambient Air Quality Standards (NAAQS). The comparisons would be
more meaningful if each pollutant’s “significant impact level” was also identified on
this table, since a true comparison to the NAAQS should include total concentrations

(i.e., due to all sources and assumed background).

In Volume 1V (modeling) on page IV-9 the reference to Fjgure V-1 should be
changed to Figure IV-5, and subsequent references to figures should be

incremented by 1.

Page 20
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. A Review of:

RISK ASSESSMENT FOR THE WASTE TECHNOLOGIES INDUSTRIES [WTI]
HAZARDOUS WASTE INCINERATOR FACILITY [EAST LIVERPCOL, OHIC]

EPA Region V
with A.T. Kearney, Inc. Chicago IL

Draft; Dec. 1995

Review by: Halstead Harrison
Atnosphaeric sciences
University of Washington -
Seattle, WA 98195-1640
Tel: (206)-543-459¢
«543-0308 [FAX]
harrison@atmos.washington.edu

Decesmber 20, 1995

Phase I of an EFA review process cn potential health .and
envircnmental effects that may be associated with a high
temperature toxic waste incinerator presently operating

in eastern Ohio [Dec. 1993] included recommendations that
Phase II should consider potential effects of accidents and
of plume downwash, that non-steady state pollutant dispersion
models should be exercised with improved metesorological data,
and that attention should be paid tc wet and dry removal

processes.

- The present Phase II draft diligently touches all these bases.
The draft’s layout is logiczal and clear. It is not concise,
nor should it be. With mild reservaticns, I judge the
executive summary of voclumes I-IV reascnably represents the
data, procedures, and conclusions described in the bulk of
this draft. There are methcdolegical gaps and presentaticnal
shortcomings that diminish the usefulness of this risk

assessnent for wise decision making:

1. WTI does not; live alone, and the permitting process has
to start at the margin, not from zero. Enmissions from
local housing and valley industries shculd be accounted also,
especially from wood smoke, that asphalt plant, and the
refinery. What is the history of air-quality in this valley?
By what increment is WII expected to degrade this gquality?
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2. The draft assessment well describes exercises with the
The COMPDEP dispersion model for annual averages [Vol IV,

Iv-28]. Cursory mention is macde of exercises to estimate

largest 1l-hr averages with the CALPUFF and INPUFF models

[(Vol I, IV-4]. These appear to be summarizad only in a

single two-line table [Table IV-3, Vol IV, IV-26], without

supporting information on the assumptions that produced those

numbers.

Most ©of the COMRBDEP modeling appears .. sensibly .. toc have
been conducted with standard 1 gm/s sources. Figures IV-1
through IV-4, and most of the figures IV-4-1 through IV=-4<45
appear to be presented as relative concentrations and
depositions, but it is noet clear to me whether all of these
figures are so: their captions should be more explicit.

At any event, converting relative numbers for each tracer
raquirss absolutie emission rates, which are separataly
tabulated for y tracers in tables III-1 through III-S5.

It would be usaful if this were made clearer to tha reader

by bringing thede disparate pieces togather.

I suggest expandihg the tables in the executive summary:to
include additionial columns showing both the highest predictad

(annually averaged) concentrations and depositions for each
tracsr .. mostly from COMPDEP .. and highest l-hr concentra-

tions .. mostly, I presume, from CALPUFF.

I remark as an aside that in a valley 2 km wide, under a 100
meter inmpermeabls inversion with 0.3 metar winds aleng the
valley axis, a 1 gm/s source would be asgscclated with a
staady-state concentration of 10 microgm/m~3. This not
implausible case is about 100 times higher than the 0.1
microgm/m*3 iscpleth of figure 1V-4-2, which reports the
annually averaged relative- concentratiens attributable by
COMPDEP to the WTI stack [with the same 1 gm/s scurce
intensity] in an ellipse of about 5 x 15 km.

3. I judge the estimate of "one emergency incident involving
hazardous waste rsleass ... for every 25 or 30 years of
operation® {[vel I, VII-2] to be inconsistent with the two
hazardous release incidents already reported at the WTI site
onn Dacember 15931 and October 1594 [Vol III, V-12], and the
ufrequent occurrence of kiln overpressures” [Vel III, V-13].

This .is "Challenger Optimism”.
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4. The summary asserts that among metals "the risks are . :
highest for thallium, selenium, and nickel® [Vol I, I-8].

. Table. ITI=4 [Vol I, ITII-14] lists mercury emission€ of 0.0014

g/8 [44 Rg/yr], higher on a .weight basis than either seleniun

or thallium. All *%ese metals are ‘seriocusly toxic. ‘

5. The emissions of nitrogen oxides are estimated at 2.4

. -g/s [Tabla.ﬁII-s, Vol I, IIZ-~5], This converts to a non-
trivial increment of about 16 ppb(Vv) NO2 in a well-mixed plunme
1 km wide by 100 meters high, at a wind velocity of 1 n/s.
Other NOx sources are expected in the valley from cars, a
refinery, and an asphalt plant. Conditions occur when O3
preduction at rural sites is NOxX limited at NO2 levels below
20 ppb, with 03 at or above Pederal primary standard of 120
PPb [Cardelino and Chameides 1990; Chameides et al, 1592].
It is likely that the NOx increment from WTI will contribute
with other scurces towards occasional exceedances of the .

Federal 03 standard.

6. A critique of health effuects to be expected from WII is
- beyond my central competence. It is my understanding,
however, that both chronic and acute respiratory effects of
particulate inhalation on human health have been demonstrated
at low threshclds. [Pierson and Koenig, 1992: Koenig et al,
1994; lLarson and Roenig, 1994] I Jjudge the draft discussion
of nonecancer effects [Vol V, VIII] to be both inadeguate and
exXcessively compressed into an obscuring "Hazard Index". What .
is clcser to what we really want to know is the expected
increment of asthmatic distress,- especially in children and

therelderly.

This is what hit Donora.

7. In my judgment, the ambient-air concentration estimates
through CALBUFYF and ISC-CONPDEP are optimistic under
the rars .. but pot implausible case .. of a strong, Donora-

like inversion, with stagnant winds. |

In my judgment, it is unreascnable to try to control WTI

enissions down te this really worst case: instead, pro-
visions should be made to shut down all industrial socurces,
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and przvata woodsmoke emissions, when the air is severely
stagnant for extended pericds. Are adequate, continuous,
and calibrated azr—qualzty monitors, an alerting systen,
conservative protocols, and an authoritative regulatory

machinery in place to deo this?.
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APPENDIX
Review of Phase II WTI Risk Assessment

Halstead Harrison
Dec. 22, 1995

In sections 2 and 7 of my review of the draft Phase II WTI
risk assessment report I express doubts that air-quality
simulations are sufficiently conservative for short term
averages and with stagnant winds. It is always unattractive
to state unsupported doubts in the face of what has clearly
been considerable effort by competent people. To support my
judgment I have therefore undertaken a supplementary simula-
tion of pollutant dispersion in a confined river valley.

For this task I have used WPUFF, a Lagrangian-puff dispersion
model that is similar in broad outline to CALPUFF, though the
two models differ in assumptions about wind algorithms and
diffusivities.

Lacking a convenient data base for the topographic relief
in the Ohio river valley, I have adopted a generic valley
{actually a section of the Columbia River, a bit east of
:Deshutes], illustrated in figure 1. The horizontal
dimensions of the modeled domain are 10 x 15 km. The
valley is about 2-4 km wide, which is comparable to the
site near Liverpool, and the highest point of the adjacent
rim is about 500 meters above the valley floor. This is
higher than at leerpool but the difference is not relevant
as with stable air at low wind speeds the puffs may not
climb above a few tens of meters. The simulations were
bounded by an inversion 1lid at 150 meters.

I have simulated three successive days with an assumed wind-
speed distribution illustrated in figure 2. The mean speed
was 0.66 m/s, the mode was 0.50 m/s, and in no period was
the wind speed less than 0.10 m/s. This distribution
resembles stagnation conditions that are observed in
Seattle several days each year. ‘

"Steering wind" directions were assumed as qua51—random,
clustered about the valley axis with successive 12-hr periods
predominantly up- and down-valley. Trajectories are biased
parallel to the valley walls by a mass-conserving algorithm.
Figure 3 illustrates the vertical and horizontal diffusivi-
ties, which were parameterized as- proportional to
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wind speeds and time-of-day. These curves derive from
angular variances of observed wind-directions and from
vertical temperature gradients measured in the Puyallup
river basin in "class D" stabilities. In severe winter .
stagnations [classes E and F] the afternoon maxima of
figure 3 are largely suppressed.

Figures 4 and 5 illustrate surface concentrations averaged
over the final 24 hours of 3-day simulations, with the same
winds. Each was for a 1 gm/s reference source at the base
of the northern wall of figure 1, 7.5 km from the western
edge [just hidden in that figure by the perspective overlap
from the southern valley wall.] The simulations emitted
puffs at one minute intervals. The model advects the puffs
about the valley, with diffusive dilution. At every time
step surface concentrations were averaged into 250 x 250
meter grids. At the last step the resulting concentration
fields were smoothed through a binomial filter with a spatial
coherance length of 1 km. i

The two simulations differ only in their source’s heights
above the local surface. In figure 4 this height is 80 .
meters [46 m stack + plume rise]; in figure 5 it is 10
meters, to approximate fugitive emissions.

Note in figure 4 that the highest 24~hr surface concentration
associated with the 1 gm/s reference stack source is 3 micro-
grams/m~3 [3047 ng/m~3], which is higher by a factor of :6-15
than the annual averages.reported by COMPDEP for the WTI
stack [figure IV-1, vol IV, IV-28], but comparable to the
4.48 micrograms/m~3 listed as a 24-hr average by CALPUFF in
Table IV-3 [vol IV, V-26]. I am 'not certain how to interpret
this last number, however, as the draft assessment document
does not identify it as stack or fugitive, or, indeed,
whether it is an absolute number, or relative to a 1 gm/s
emission source. [I take it as likely to be "stack" and
"relative".] -

Note in figure 5 that WPUFF estimates the highest 24~hr
surface concentrations associated with a 1 g/s fugitive
emission source to be 70 micrograms/m~3, a factor of 230
higher that with the same emissions from the stack.

The present simulations do NOT approximate a really severe
stagnation, as might perhaps occur once per decade. The
wind-speed distribution of figure 2 is typical of several
events per year in Seattle weather. The stack simulations
of figure 4 are likely low owing to the neglect of coherent
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vertical mixing processes from downwash, from eddies pro-
duced by the complex terrain, and from valley oscillations
‘or "rolls".. The simulations of figure 5 are likely low
owing to overestimates of afternoon ventilations during
very stagnant air, in figure 3. Both simulations are
certainly low owing to spatial averaging necessary to re-
duce the "shot" noise associated with finite puff numbers, -
some of residue of which can be seen to.remain in figure 4.
Resolving these reservations is beyond the resources of
this present brief effort.. As a guess .. and emphasizing
that it is only a guess .. an additional factor of 3-5
might be applied to both figures to estimate highest 24-hr
averages from 1 gm/s sources, to be expected once a decade.
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Figure 21

A generic river ‘valley.
Horizontal dimensions are 10 x 15 km.
The vertical scale is exaggerated.
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Horizontal [Ey] and vertical [Ez] entralnment
coeff1c1encts, measured with "Class D" stablllty
in the Puyallup river valley. :

D-52



Smoothed -Isometric

Figure 4

Isometric plot of 24-hour averaged tracer
distributions associated with a 1 gm/s
source 80 meters above the local terrain.
The contours have been smoothed through a
binomial filter with 1 km coherance.
Residual sampling noise is still apparent.
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Figure 5

Isometric plot of 24-hour averaged tracer
distributions associated with a 1 gm/s
source 10 meters above the local terrain.
The contours have been smoothed through a
binomial filter with 1 km‘coherance.-

D-54 ?



Pre-Meesting Comments {December
WTI Hazardous Waste Incin
Jerry Havens - Page

Pre-Meeting Comments on the Risk Assessment for the Waste Technologies
Incorporated Hazardous Waste Incinerator
- Located in East Liverpool, Ohio

Prepared by: Jerry Havens
DlStlHQUlShed Professor of Chemical Englneerlng
University of Arkansas '

This multifaceted study appears to have been considered carefully
and there is evidence that the advice of the scientific community was
sought, received, and acted upon. With an important exception
(discussed below), I found this risk assessment te be realistic and
comprehensive, and I fouﬁé it to to be fairly presented. In my opinion,
it is worth the considefable cost and effort expended, and I believe it
deserves to be receivea by all parties concerned as a balanced attempt
to realistically assess thelrisks associated with the operation of the
hazardous waste incineration facility.

Foiiowing my. summary critique of the sections which I feel most
gualified to address, I offer suggestions for further consideration.
The R?sk Assessment is composed of seven volumes:
Volume 1: Exécuﬁive Summary

Volume 2. Introduction

Volume 3. Characterization of the Nature and Magnitude of Emissions

Volume 4@_ Atmospheric Dispersion and Deposition Modeling of
Emissions

Volume 5. Human Health Risk Assessment. (HHRA): ~ Evaluation of
Potential Risks from Multipathway Exposure to Emissions

Volume 6. ‘Screening Ecological Risk Assessment (SERA)

Volume 7. Accident Analysis: Selection and Assessment of Potential
Release Scenarios '

There was not suff1c1ent time to con51der carefully all of the

materlal provided. My review focused on the methods used to 1dent1fy

the potential for releases of hazardous materials, both routine and
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accidental, and on the methodology for estimating the potential
consequences offsite using atmospheric dispersion models.

After reading the Summary and the Introduction, I read carefully;
Volumes 3, 4, and 7. I considered Volumes 5 and 6 ohly in the light of
those sections’ dependence on the results of Volumes 3 and 4.

My comments are divided into two categbries: '

1. Estimation of risks associated with routine emissions.

2. Estimation of risks associated with accidental releases.

'Risk Assessment for Routine Emissions

Identification and quantitative estimatidn‘bf the materials present
in routine stack and fugitive emissions is a very difficult task,
requiring realistic, accurate forecasts of the schedules for receiving,
processing, tempora;y storage, and incineration of several hundred
potentially hazardous chemicals. 1In addition to the hazards associated
with the potential for release of individual chemicals, requirements for
segregation of the materials to preclude reactive conditions (which
could cause, or increase thé severity of a release) cbnsiderably
complicate the realizatiop of safe operation. Nevertheless, I believe
the simplification adopted to ideétify surrogate hazardous chemicals,
based on forecasts of the incinerator fgcility’s receipts, is
reasonable, and I doubt that the information upon which the forecasté
are based would justify a more specific ‘approach. :

Following the identification of surrogate chemicals, the poﬁéntial
rates of release (routine emissions) are specified partly by reference
to the expected operating characteristics of the release control
technology which is applied (whiéh appears to be state of the.art) and
partly by reference to measurements conducted at the site. This
procedure appears reasonable, and I cannot suggest improved
alternatives.

Given the specification of the materials, amounts, and physical

states (solid, liquid, and wvapor) of the (routine) releases, the
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estimation of the potential offsite consequences is based on the use of

atmospheric- dispersion models. I found this part of the overall risk

assessment to be thorough'and.qomprehensive.

The modeling ©f routine emissions is based primarily on the ISC-
COMPDEP model developed by EPA. A technical description of the ISC-
COMPDEP model is provided in sufficient detail to allow assessment by an
independent reviewer. The ISC-COMPDEP model is~sUppiemeﬁted by modeling
exercises with the CALPUFF .and INPUFF models to provide for address of
low wind/calm conditions which are-specified to occur (on average) about
' 22% of the time. It appears that the ISC-COMPDEP model is the best
modeling procedure'ava}lable for the modeling of the routine releaées
from the WTI facility. The CALPUFF and INPUFF models strengthen the
process by providing for estimates of the dispersion of transient
emissions and emissions in calm conditions. -It is important'that the
CALPUFF and INPUFF model applicdtions indiéate-that the maximum distance
indicated for offsite consequences (from routine releases) océurs under
other-than-calm conditions. The modéling methodology provides for
consiaefation of thHe following aspects which are important for
realistically modeligg the atmospheric dispersion of the effluent from
_the WTI facility: | -~ _'
1. 'Terrain features, including the effects of stack height less

than and greater than the surrounding terrain elevationé.

2. Use of on-site and/or near-site meteorological data, including
precipitatign data for wet deposition calculations and
turbulence measurements for dispersion estiﬁation.

3. Provision for evaluating.the short-term concentration increases
resuiting from process upset conditions.

4. Provision fbr evaluation of the effects of calm wind conditions
and fumigation oﬁ short- and long-term concentrations in gnd
beyond the valley.

5. Provision for evaluation of the impacts of fugitive emissions.

The physical modeling study provided by EPA’s Fluid Modeling

Facdility (FMF) effectively addresses the issue of terrain downwash
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(which is not explicitly accounted for in the ISC-COMPDEP model). The:
comparisons between the FMF wind tunnel predictions and the ISC-COMPDEP
model predictions greatly strengthen the eredibility and reliability of
the process. ‘

Overall, I found the methodology used to identify and assess the
offsite risks due to routine emissions to' be thorough and reasonably

complete.

Risk Assessment for Accidental Releases

In parallel with ;he methods employed' for estimating the
consequences of routine releases, a three-step process was used to
define the scenarios representative.of the (accidental release) risks,
including, specifically, "worst case" scenarios:

1. Identification and selection of accident scenarios.

2. Specification of chemical-specific (accident) emission rates..

3. Atmospheric dispersion modeling. .

First, my comments on the latter steps. I did not have time to
verify the estimates of (accident) emission rates and (fire) heat
effects, which were stated to have Deen made ﬁsing EPA methods as well
és the Automated Resource for Chemical Hazard Incident Evaluation. '
(ARCHIE) model developed by FEMA. However, I have no reason to believe
that the correct use of these models would not be adegquate to provide
reasonable estimates of the evaporation rates of spilled liquids as well
as the radiative heat effects from pool fires. Y

Based on the surface meteorological data set developed for use in
the dispersion modeling for routine emissions, three meteorological
conditions were selected for use in the accident analyses:

1. A "typical" meteorclogical condition was determined to be a
neutral atmosphere with average wind'speed (3.2 m/s). The non-
fire scenarios were modeled for the "typical® meteerqlogy with
the SLAB model and the fire-related scenarios were modeled with

- the ISC-COMPDEP model.
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A "conservative" meteoroiogical condition was determined by
evaluating 54 combinations of atmospheric stability and wind
speed to determine which combination resulted in‘the maximum
downwind grouﬁd-level concentrations off-site. The‘54
combinations Qere used to determine the conseryative
meteorological conditions and the resulting concentrations using
both the SLAB model (for non-fire scenarios) énd the.ISC—COMPDEP
model (for fire scenarios).

The “Calm/Invérsion“ condition assumes that emissions accumulate
in the air immediately ‘above the source for one hour during calm
conditions and a stable atmospheric lapée rate and are then
transported downwind with a wind speed of 1 m/s. The limited
mixing in the surface layer impoéed by the temperature inversion
is represented by a mixing height of 100 m in the SLAB model,

and the worst-case meteorology is represented by the combination

- of 1 m/s wind speéd and a stable atmosphere with Monin-Obukov
length of 8.3 m (said to be roughly equivalent to Pasquill-
Gifford atmospheric stability E or F). ‘ ‘
Again, I did not have time to verify any of the'mathematicai modei
predictions, either with the models used in the fisk assessment or with'
alternative models. However, I am familiar with the SLAB model, and I~
consider it appropriate for the use specified here. The SLAB model has
been validated against several benchmark data sets, and in my opinion
. can satisfactorily account for the effects of cloud density on
dispersion. (This requirément is probably important only for the
accidental non-fire releases.) I am not aware of any validation
exercises which test the applicability of the ISC-COMPDEP model to the
fire scenarios, but the provisions for positive buoyancy which the ISC-
COMPDEP model includes are probably.-as good as any available. In my
opinion, the fire-product dispersion modeling with the ISC;COMPDEP model
is suitable, particularly in view of the strong suggestion that the
dispersion downwind of the fire scenarios considered here do not result

in the maximum distances required for consideration.
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In my opinion the methods used to estimate the conseguences of the
(selected) accident scenarios are appropriate, and I have no reason to
doubt that the results provide estimates which are sufficiéntly accuraﬁe
and realistic for the use made in this risk assessmeﬂt.

Regarding the identificatidn and selection of accident scenarios,
the assessment identifies (five) scenarios considered to be Of prlmary
concern: ‘

1. On-site spill of 90% methanol/10% formaldehyde (worstlgase
waste), or 90% toluene/10% acetone (typicai waste) with
formaldehyde or toluene, respectiﬁely, released to the ,
atmosphere. , ' ’

2. On-site pool fire involving 15% tetrachloroethene/85% toluene,
with hydrogen chloride and phosgene released to the atmosphere.

3. On-site mixiﬁg of incompatible wastes, consisting of 15%
tetrachloroethene/85% methanol mixed with waste consisting of
70% nitric aéid, with hydrogen chloride released to the
atmosphere.

4. Off-site tanker truck spill of waste consisting of 90%
methanol/10% formaldehyde (worst-case waste) or 90% toluene/10%
acetone (typical waste), with formaldehyde and acetone,

B} respectively, released to the'atmosphere.

5. Off-site pool fire involving 85% toluene/15% tetrathoroethené
with hydrogen chloride and phosgene released to the atmosphere.

I have no basic disagreement with the methods-used to quantify the
the consequences of these accident scenarios, including the proposed use
of IDLH and LOC for characterizingjthe sevefity of consequences.

However, I am concerned that potentially important accidenf
séenarios have not been given sufficient attention. .Speéificaliy, I
noted that the organic waste tank farm consists of several tanks (I
believe six are indicated) with individual volumes of approximately
20000 gallons. The tanks are enclosed in a building’that has four vents

to the atmosphere. I found no specification of the (planned or actual)
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contents of the§e tanks, nor of the potential for interconnection
(planned or otherwise) between tanks. Although there is an indication
that the tanks are diked and that fire protection is provided, there is
“no clear specification of the separation or segregation (by diking) in
the tank farm. I did not find a description of the provisions
(managefial or technical) made to preclude accidental mixiné of reactive
chemicals in the tank farm or in the coilection system which feeds
effluents from the tank farm area to the carbon absorption bed.

It is repeatedly assumed in thé specification of the five accident
scenarios of greatest concern that explosion and/or BLEVE incidents are
sufficiently unlikely that they are not included. It may be true that
sufficient measures have been taken to prevent (for example) fire
involvement of multiplé tanks in the organic waste tank farm in the
event of a pool fire in the enclosure, but -in my opinion the‘assessment
does not satisfactorily consider this question. There is no ihformation
giveh to allow specification of the contents of the large tanks in the
6rganic waste tank farm. Without further information, given the
indicated individual tank size of 20000 galloris, and the siting of as
many as six tanks in a building which is assumed not to be designed to
contain eithei éxplosion overpressures or géses which mighf be released
in the event of emeréenéy pressure relief operations, it is not
justified to dismiss these'potentially catastrophic scenarios as being
“sufficiently“.unlikely. 7 ‘

Having opened this can of worms, I would expect that the questions I
have raised were considered in the design and in thé plans for operation
of the facility, and that information may bé‘available which would
alleviate the concerns which I have stated. If that is the case, the
Risk Assessmént_should address those igsues carefully. ‘

Overall, I am most concerned that in the effort to deal
quantitatively with the technical que§tion$ of emission estimation and
atmospheric dispersion, important‘questions regarding the provision of
good engineering design and operation principles to minimize the
" probability (and potential consegquences) of catastrophic eventé have not

‘been given sufficient attention.
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REVIEW OF THE RISK ASSESSMENT

FOR THE ‘

WASTE TECHNOLOGIES INDUSTRIES (WTI) HAZARDOUS WASTE INCINERATO
FACILITY (EAST LIVERPOOL, OHIO)

by

Geoffrey D. Kaiser
Science Applications International Corporation

November 1995

GENERAL QUESTIONS

1. Comment on the organization of the risk assessment document. Does the layout
follow a logical format? Is the presentation of information in the document clear,

concise and easy to follow?

The organization of the risk assessment is logical. The presentation is generally clear, but the
document can hardly be said to be concise. The presentation is generally easy to follow
except for Volume VII, the Risk Assessment, which often does not clearly explain
assumptions and in which it is often difﬁcult to see how results were obtained. See below for

my extensive comments on Volume VII.

2. Does the executive summary accufately reflect the data and methodologies used

and the conclusions derived in the risk assessment?

The Executive Summary is clearly written and adequately summarizes those portions of the
report that I have reviewed (chiefly Volumes II, IV and VII). However, on pégeé VII-6 and
VII-7 of the Executive Summary ( and Table VI-1 of Volume VII) the authors attribute an |
accident severity ranking to FEMA which does not seem to actually be in one-to-one

correspondence with the FEMA scheme:
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Actual FEMA Definitions

inhabited areas over distances of
100 metexrs or less; injuries due
to heat effects limited to a
distance of 1,000 meters into
inhabited areas.

Severity From-Page VII-7 of the
Ranking Executive Summary
Minor No ‘exceedance of IDLE value in Low potential for seriocus human
inhabited off-site areas; and injuries; no potential for
negligible potential for off-site human fatalities; and no need
fatalities or serious injuries for a formal evacuation,
due to heat effects from a fire. although the public may be
' cleared from the immediate area
of the spill or discharge.
Moderate Exceedance of IDLH values in Up to 100 potential human

injuries requiring medical
treatment or observation; up to
10 potential human fatalities;
or evacuation of up to 2,000
people. :

Exceedance of IDLE values in
inhabited areas over distances
between 100 meters and 1,000
meters; injuries due to heat

.effects limited to a distance of

1,000 meters into inhabited
areas.

Up to several hundred potential
human injuries requiring medical
treatment; up to 100 potential

-human fatalities; or evacuation

of up to 20,000 people.

Catastrophic

Exceedance of IDLE values in
inhabited off-site areas over
distances greater than 1,000
meters; injuries due to heat
effects extend to distances
greater than 1,000 meters into
inhabited areas.

More than 300 potential human
injuries requiring.formal
medical treatment; more than 100
potential human fatalities; or
evacuation of more than 20,000
people.

In Volume VII, the authors do not show why they believe that there is a one-to-one

correspondence between the two sets of definitions.

In my answer to Question 5 under

Volume VII (see below) I explain why the authors, by adopting the definitions in Column 2; of

the above table, seem to have introduced considerable conservatisms for which I cannot find

an explanation. Furthermore, in the summary Tables VII-2 and-3 in the Executive Summary
(Tables VIII-1,-2 and -3 in Volume VII), the authors appear also to have introduced

conservatisms into the frequency assignments (see also my answer to Question 5 under

Volume VII). Consequently, the summary of results on the bottom of p. VII-8 continuing ion

p. VII-9 of the Executive Summary overstates the risiks arising from the accident analysis. -
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3.

Were the major recommendations of the 1993 peer review workshop for the risk

assessment plan addressed? . -

“The major recommendations of the 1993 peer review workshop in the areas which I have

reviewed are as follows:

o In developing an appropriate meteorological data set for the air dispersion
A modeling, it was suggested that site-specific meteorological observations be

combined with Beaver Valley Power Station data collected at multiple

elevations.
o Wet deposition estimates were recommended to be refined using local
- precipitation data.
o Fumigation conditions and terrain induced downwash were identified as

having the potential to cause locally elevated concentrations. Further,
evaluation of such conditions by modeling or by conducting wind tunnel

studies was suggested.

o Sensitivity and uncertainty analyses were recommended to estimate the

uncertainty of the model’s concentration and deposition outputs.

An impressive amount of work has been done to address these recommendations.

4.

As with any risk assessment, there are always additional data and method
development efforts that could be _undertakén to reduce the level of uncertainty.
However, are there any majorl data or methodological gaps that would preclude
the use of the risk assessment for decision making? If so, how should they be
addressed?
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I do not think that additional short temi (i.e. .realisti;cally accomplished within a year or two)
data or method development efforts would be cost beneficial in the short term. The analyses
presented in the areas that I have reviewed are consistent with the state—of the-art and further
work would not lead to further insights. In other words, further data or methods development
efforts would not give decision makers additional ms1ghts. The one exception is Volume. VII,
which could with profit be rewritten to enhance the clarity of explanation and either to remove

or justify currently unexplained conservatisms (see below).

S. ‘What long-term research would you recommend that could improve risk
assessments. of this type in the future?

Specifically for risk assessments of the type reported in Volume VII, long term research
devoted to determining the levels of airborne concentration that will cause. injury or fatality as
a function of exposure time would be very helpful, especially if it could be expressed in the

probit format. Such data are currently avallable for very few toxic substances
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ATMOSPHERIC DISPERSION AND DEPOSITION MODELING

Since the 1993 peer review of the risk assessment plan, a number of efforts have
been completed to reduce the uncertainty associafed with the air dispersion and
deposition modeling. These efforts include the collection of site-specific data for
emission rates ahd meteorologica‘l conditions. Also, a wind tunnel study was
conducted to evaluate the effects of the cbmplex terrain surrounding the WT1
facility. Does the risk assessment document summarize these activities? Is the
link between these data collection effects,‘ the air dispersion models and the risk
assessment clearly established? '

Yes. This part of the work has been well done and is well explained.,

b)

The results of 12 sets of sensitivity tests indicate that geophysical variables (e.g.
terrain) are more likely to affect dispersion and deposition than emission
variables (e.g. stack temperature). Were these sensitivity analyses adequate?
Comment on the conclusions reached. To further examine the effect of physical
variables, wind tunnel testing was conducted to model the terrain induced flow
effects near WTI. It was concluded that changes in peak concentrations
attributed to these effects are relatively minor and that the ISC-COMPDEP

"model is sufficiently conservative. Comment on this conclusion. Have these

analyses helped to characterize and reduce the uncertainty in the air dispersion

modeling associated with the complex terrain surrounding WTI?
Sufficient sensitivity studies have been performed.

The wind tunnel modeling was conducted thoroughly and with exemplary

professionalism; The conclusions arising from the wind tunnel work are credible.
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c) The analyses have helped to reduce the uncertainty in the air dispersion modeling

associated with the complex terrain surrounding WTIL.

3. The ISC-COMPDEP model does not allow for non-steady state conditions such as
calm winds and strong temperature inversions. Therefore, CALPUFF was used .
to estimate air dispersion and deposition under these conditions. However,
CALPUFF gave similar peak, 24 hour and arinual average concentrations as ISC-
COMPDEP. Comment on the adeciuacy of this analysis. Comment on the
conclusions reached. Has this analysis helped to characterize and/or reduce the ‘
uncertainty in the air dispersion modéling associated with noh-steady state

meteorological conditions?

The CAL-PUFF analysis is credible and helps make conclusions drawn from air dispersion -
modeling in non-steady state conditions more robust. It has helped to characterize the

uncertainties in the modeling.

4. Atmospheric dispersion modeling was used fo estimate air concentrations of
"hazardous chemicals for the accident analysis. The SLAB model was used for
vapor releases from spills and the mixing of incompatible wastes. ISC-
COMPDEP was used for releases associated with fires. Comment on the selection

of the models and inputs. Are they appropriate selections?

See the answer below to identical question 4 under Volume VII

s. Overall, have adequate sensitivity tests been conducted to demonstrate the
magnitude of variation in concentrations and deposition estimates with model

inputs?

Yes.
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ACCIDENT ANALYSIS - VOLUME VII

A.

GENERAL COMMENTS

There appear to be unjustified (or, at least, unexplained) conservatisms introduced into
both the frequency and the magnitude of the consequences. See the answer to
Question 5 below for an explanation of this observation. This means that the

"probability/severity" matrices Tables VII-1,2 and-3 cohsistently overestimate the

" risk and that the conclusions in Chapter-8 overstate the risk.

Throughout volume VII, the word "probability" is used when the word "frequéncy" is
what is meant. Probability is dimensionless, whereas frequency has dimensions of
events per unit time. The authors should review wherever "probability” is used and

replace it by "frequency” in almost every case.

The use of "averaging time" is sometimes confusing because it is used in two diffe‘rent
ways. In some places, it is used as the time that is placed in the equation for the @
increase in plume width as a function of time. In other places, it is used as the Iengtﬁ'
of time for Which an individual is exposed to the passing plume. Paragraph 11 on

Pages 26 and 27 of Appendix VII-4 is an example where the use of the terminology is

particularly confusing. Perhaps different phrases could be used such as "dispersion

averaging time" and "exposure averaging time.” The authors should review the entire

volume to make sure that this distinction is always clearly observed.
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ANSWERS TO SPECIFIC QUESTIONS

The WTI accident assessment selected five scenarios for (iuanﬁfaﬁve evaluation
that were considered to be of primary concern. The scenarios are an on-site spill,v_
an on-site fire, an on-site mixing of incompatible waste, an off-site spill, and an
off-site spill and fire. Please comment on the selection of these scenarios. Were

any significant scenarios missed?

The chosen scenarios provide an adequate foundation for the semi-quantitative risk evaluation

in Volume VII. I do not think any significant scenarios were missed.

.2.

Specific‘ chemicals were selected to evaluate each 'scénario. Please comment 'oh

the selections. Would other chemicals have beéen more appropriate?

I doubt that selecting other chemicals would have led to more insights. The use of

formaldehyde as a w'orst—case chemical and acetone as a typical chemical is appropriate for the

" spill scenarios, HCl and phosgene for the fire scenarios and HCI for the inadvertent mixing

scenarios.

3.

a)

Chemical specific release rates are calculates for each scenario. Please comment
on the procedures used to estimate the release rates. Was an appropriate '

approa;:h used?

The procedure used to calculate the evaporati_on rates of spillages of formaldehyde and
acetone in the conservative weather condition and the calm/inversion weather |
condition lS not appropriate, since the same evaporation rates are used as for the
typical weather condition - that is, Equation (12) on p. 6 of Appendix VII-3'is used
wiih the same windspeed for all three conditions, namely 3.2 m/s. This evaporation
rate is too high for the conservativg condition (windspeed 1.5 m/s) and is completely

inappropriate for the calm/inversion condition where the windspeed is essentially zero.
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b

" There are models for evaporation in calm conditions. One such gives the evaporation

rate Q as follows:
Q = 292(1 + 0.51 Re'2Sc®)In(1/(1-P))(M/T)dN/2 g/min

whére Re is the Reynolds number using a windspeed of 0.03 m/s
Sc is the Schmidt number
P, is the vapor pressure of the liquid (atmospheres)
M, is the molecular weight of the liquid
T is the ambient temperature (K)
d is the diffﬁsivity of the air (cm?/g) and
A is the diameter of the spill (m).

The windspeed of 0.03 m/s used to calculate the Reynolds number here seems to be
consistent with the spreading speed of 0.03 m/s used to represent the growth -of the
‘cloud in calm conditions on p. 19 of Appendix VII-4.

Overall, the authors should reconsider their calculations of evaporation rates in
conservative and calm/inversion conditions. The actual release rate used seems too
high and therefore the estimated downwind distances in these conditions are likely too
high.

For the calm/inversion condition, the authors assume that, over a period of one hour,
the vapors evaporating from a pool occupy a volume that is 108m x 108m x 100m.

This will not be true for evaporating vapors that are heavier-than-air. These vapors

will slump and form a cloud that may be only a few centimeters in depth (I have seen

videos of experiments at e.g. Porton Down where this happened). When the wind

picks up, it will entrain vapor through a process of quasi—evaporation. I am not sure

that we know how to calculate this, but downwind concentrations will probably not be

very high.
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b)

Atmospheric dispersion modeling was used to estimate air concentrations of
hazardous chemicals for the accident analysis. Specifically, the SLAB model was
used for vapor releases from spills and the mixing of incompatible wastes. ISC-
COMPDEP was used for releases associated with fires. Comment on the selection
of the models and inputs. Are they appropriate selections? Should other models

or inputs have been used?

The use of SLAB for the spill evaporation scenario in calm/inversion conditions is
inappropriate. If the authors truly believe that, afier one hour, the evaporating
material occupies a volume that is 108 x 108 x 100 m (P.19 of Appendix VII-4),
which theg begins to move downwind once the wind picks up, then a more
appropriate model would be an inversion-lid-limited Gaussian model with a volume
source. The SLAB modeél as used in the WTI risk assessment almost certainly

overestimates the airborne concentrations.

In all of the SLAP; runs for this project, the input parameter TAV is set equal to
1,800 seconds = 30 mihutes, which represents the exposure averaging time for which
the IDLH is defined. The input parémeter TSD (the dispersion averaging time) is set
equal to the duration of release which, near the source, is also the duration of cloud
passage. When TSD is less than TAV, the authors reduce the calculated peak
centerline concentration by the ratio r = (TSD/TAV). Thus, if TSD is 600 seconds,
as it is in the mitigated runs of SLAB such‘as Rumn No. 2, thenr = 1/3. This
implicitly assumes that the IDLH is not a constant concentration, but rather a constant
dose, an expression of Haber’s law. The authors should explicitly recognize that this
is a major assumption about the toxicity of the vapor and should review the evidence
that it is valid for fonhaldehyde, acetone,.hydrogen chloride and phosgene. It is an.
assumption which has a large effect on the predicted IDLH propagatidn distances for

the mitigated cases and for any-other case where TSD is considerably less than TAV.
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<)

Q

a)

I haven’t had time to check the following out, but it seems to me that, when TSD
exceeds TAV, the authors do not use ‘a similar averaging algorithm- that is, for’
exposure times in excess of 30 minutes, toxic vapors are treated as if the IDLH is a
constant concentration and not a constant dose. Is this correct? If true, this certainly

represents an inconsistent approach to the IDLH, which apparently obeys Haber’s law

~ for exposure times < 30 minutes but not for exposure times > 30 minutes.

It is appropriate to apply SLAB to evaporating pools in a steady wind and to dense

vapor jets such as that which may evolve from inadvertent mixing scenarios.

The applications of ISC-COMPDEP seem to be appropriate.

Please comment on the assessment’s conclusion§ on the severity of consequences
and the probability of occurrence. Has thé report correctly categorized the
severity of the consequences of the different accident scenarios? Has the
assessment adequately justified the reported probability of occurrence of each of

the accident events?

Regarding frequencies- of occurrence, there seem to be a number of inconsistencies

between various parts of the text. Some examples follow:

At the end of Chapter I (page 1-11) it is stated that the probabiiity (it should be

frequency) of occurrence of an event having minor consequences would be classified

as reasonably likely —. However, in Table VIII-1 there is an event of minor
consequence with a likely frequency of occurr‘ence. On Page VIII-1 it is stated that
events with m consequences are classified as likely to occur. However, in Table
VIII-1, there are seven events with minor consequences, but only one 6f them is
likely, the rest being only reasonably likely or unlikely. On Tables VIII-2 and VIII-3,
there are several events with minor consequences, none of them with a frequency

exceeding reasonably likely.
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b)

On pp VI-10,11, it is stated that spills of approximately 100 gallons are expected to
occur at least once every ten years and spills of 5,000 gallons are expected to occur :
between once every ten years and once every hundred years. - [The sentence in
question reads " -- the zivailable information summarized in Table 2 of Appendix VII-
1 would suggest that spills of approximately 100 gallons might be considgfed at most
reasonably likely (i.e. expected to oceur at leas{: once every ten years on aQerage)‘ |
while spills of 5,000 gallons might be considered at most reasonably likely (i.e. '
expected to occur between onc.e e{'ery ten years and once ,every' hundred years on
average)". This sentence needs some attention Becaﬁse it is internally inconsistent, see’
in particular the use of "reasonably likely”.] However, on page I-11 the frequency of
occurrence of all accidental spills is estimated to be once in every 25-30 years, so it is
not clear where the once in tén‘years, on pp VI-10,11 comes from. Starting with the
once in 25 -30 years, and using the estimate that only 5% of spills are of 5,000
gallons or more leads to a frequency of once in 500 - 600 years for a 5,000 gallon

spill, much lower than in the sentence quoted above.

There is a clear need for the authors to review their written and tabular summaries of
the risk assessment results and to make sure that there is consistency throughout
Volume VII and to make it easy for the reader to understand how estimates of

"likely", "reasonably liléely" etc. were derived.

I tried to derive some of the results in table VI-10. e. g the predicted frequency of a :
5,000 gallon spill of formaldehyde in typiéal weather conditions, which I took to be

the product of the following factors:

Lo Ffequency of occurrence of any spill: 1/25 = 0.04/yr

- Probability that the spill is 5,000 gallons: 5% = 0.05

- probability that the spill is formaldehyde: 0.5% = 0.005 (see p.VI-11)

- Probability that the weather is “typical”; 0.57 (see p. V-2)

- Product of all of the above: 5.7 x 10%yr or less than once every 100,000

D-74



‘,Geoﬁey D. Kaiser

c)

years, more than two orders of magnitude below the once in a thousand year

threshold for the unlikely category, yet in Table VI-10, this event is
categorized as unlikely. Even if formaldehyde is taken to be a paft of as
many as 10% of all spills (I think this is what the authors actually mean, but it
is not clear on page VI-11; I have assumed 10% in all the followixig
discussion) the above product is still about once in 10,000 years, well below
the "likely” threshold. Similarly,‘ if we assume that 90% of all spills contain
acetone, the same reasoning as above would put the frequency of a large
acetone spill in the range .of once in i:en thousand to once in a thousand years,
i.e. barely approaching the lower ihreshdld for the ﬁnlikely category, yet it is

| assessed to be reasonably likely (mbre than once in a hundred years) in Table
VI-10.

If we proceed to investigate calm/inversion conditions, which occur 1.7% of the time.

per page VI-11 and replace 0.57 in the above product by 0.017 , the frequenéy of
occurrence of a 5,000 gallon acetone spill is-now 0.017/.57 = 1/33 of what it is in
typical'weather conditions - that is, instead of somewhere in the range once in teﬁ
thousand years to once in a thousand yeérs it now becomes once in 330,000 years to
once in 33,000 years. However you look at it, this is very unlikeiy, whereas the
frequency given 'in Table VI-10 is unlikely, i.e. more than once in a thousand years.

Turning to the estimate of the frequency of onsite fires, we have the following

calculation:

- frequency of a large spill: I/SOO/yr = 0.002/yr

- probability that spill will ignite: 1/25 = 0.04 (see p. VI-17)

- probability of typical weather: 0.57

- product of the above: 4.56 x10® = once in 20,000 years, i.e. very
unlikely, yet in Table VI-10, the frequency of occurrence of a large

fire in typical weather conditions is characterized as unlikely, i.e.
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d)

more than once in 1,000 years. Since the ranking of the on-site
mixing of incompatible wastes has been assumed to be the same as
that for fires (see p. VI-12), the frequency of occurrence of these

mixing events also seems to be overestimated.

Turning to offsite events, the frequency of occurrence of a fire involving a 100 galloni
spill is [1/60 (chance of such a spill per year, p. VI-12)] x [1/20 (largest of the
probabilities of ignition given on p. VI-14)] x [0.57 (probabilﬁy of typical weather)] |
= 4.75 x 10*/yr = ~ once in 2,000 years, i.e. verSr unlikely.k However, this event
is characterized as unlikely in Table VI-11, i.e. occurring more than once in a

thousand years.

The overall conclusion is that many of the frequencies in Tables VI-10 and VI-11 are |
overestimated; in some cases by more than an order of magnitude. These tables need

to be carefully revisited.

Characterization of the severity of the consequences is discussed in Chapter VI of
Volume VII. At the bottom of p. VI-1 and the top of p. VI-2 we are told that
approximately 1,000 - 1,500 (isn’t this figure more accurately known?) people live
within a rough semicircle of radius 1,100 m. Assuming that a contaminant plume has
a radius of 5-10° eﬁclosing an area with concentrations above the IDLH, then
between 1/36 and 1/18 of these people would be affected, or ~27 - ~ 83. Within
175 m of the site, there are 25 - 50 people (this is another figure that ought to be
better known), so that bei:ween 1and 3 peo.plelmight be affected.

On Page 1-8, a four tier system for classifying human accidents is presented,

attributed to FEMA. Minor consequences or those for which there is a low potentlal

for serious human injuries (among other criteria); mederate consequences are those

for which there are up to 100 potential injuries requiring medical treatment; major

consequences are those for which there up to- several hundred injuries requiring
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medical treatment and observation and, finally, ‘in a catastrophic accident there are
more than 300 human injuries requiring medical treatment. Assuming that the IDLH
indicates the need for medical treatment, then, based on the first paragraph of f)
above, if the IDLH extends for 1,100 m from WTI, the consequences are moderate
(up to 100 injuries). If the IDLH extends up to 1»75 m, with the potential for only up
to about three injuries; then the severity would vappear to bé on the boundary between

moderate and minor.

In contrast, on Table VI-1, an accident with the IDLH extending out to 100 m is
defined as having moderate consequences and an accideni with the IDLH extending
out to 1,000 m is defined ‘as major. This ranking appears to overstate the actual
severity 6f the consequences, at least when compared with the FEMA rankings. The
authors should either return to the FEMA rankings or explain why additional

conservatisms appear to have been added.

Similarly, consider Scenario 4B, the off-site spill of 100_ gallons of formaldehyde
waste. The downwind distances to the IDLH are given in Table VI-8. In
conservative meteorology, the IDLH extends downwind to 630 m. According to our
discussion above, this ought to be characterized as moderate, yet in Table VIII-2 this
scenario is listed in the catastrophic column. [Evén according to Table VI-1, it ought
to be no more than major]. Similarly, in calm/inversion conditions, this scenario.
propagates to 1,080 m according to Table VI-8. As we have seen, propagation to
1,000 m leads to less than 100 predicted injuries, 5o an extra 80 m is not going to
lead to enough extra casualties to warrant a catastrophic ranking (> 300 injuries). I
suspect that this scenario remains in the moderate category, certainly no more than

major.
One can make similar comments about other scenarios. For example, scenario 3A

does not cause the IDLH to propagate more than ~ 500 m downwind in any weather

‘condition (see Table VI-7), so that it should not have more than mdderate
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g)

consequences, yet on Tables VIII-2 and VIII-3 it has major consequences. I haven’t
investigated other scenarios in detail, but it appears that there is a tendency to
overstate the consequences and each scenario should be reviewed to make sure that its

consequences have been correctly characterized.

In summary, il;ems a)- f) above seem to ihdiéate that there has been a considerably-
tendency to overstate both frequency of occurrence and magnitude of the

consequences in the matrices in Tables VIII-1,2,3. Overall, Figures VIII-1,2,3-
overstate the risks that have been predicted by the accident analysis. My own
conclusions (for which I am prepared to provide details - see the attached handwritten
worksheets) are that (1) there are no scenarios for which comprehensive planmng and
preparedness are essentially mandatory (3 almost all ‘of the scenarios he in the’ reglon
where comprehensive planning may be unwarranted and unnecessary and (3) the only -
scenarios that lie in the region where comprehensive planning is optional are 1D, 3D
and 4D (all large formaldehyde spills) in conservative or calm/iqversibn conditions.” I

estimate that these all have frequencies of less than 10*/yr - i.e. more than an order

. of magnitude less than the frequency threshold that divides urilikely from very

unlikely. This aciditional order of magnitude should influence the decision as to

whether planning is undertaken.

Key assumptiohs were made in the identification of accident scenarios and the
description of the conservative and typical events. incl,uded were a 'descrip'tion of
the magnitude of the effect of the assumptidns and direction of the effect. Please

comment on the assumptions. Are they justified? Are the descriptions of t~h¢ ‘

magnitude and the directions of the effects correct? Has the accident.assessment
adequately confronted tlie\un_certaintios involved in doing this kind of analysis?
If not, what else should be done?
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I am not sure what part of Volume VII is being referred to heré, at least as far as the

"magnitude of the effect of the assumptions and the direction of the effect” is concerned.

The choice of accident scenarios and the déscription of conservative events seems reasonable.

b)

Comment on the appropriateness of using IDLH values for characterizing the
severity of the consequences in the accident analysis. Comment on the

appropriateness of using 10 X LOC for chemicals for which IDLH values have

‘not been established.

Although there are known problems with the consistency of the definition and the peer
review of IDLH’s, I do not know of .any source of more consistent data. It is

appropriate to use an endpoint that is meant to be a threshold for injury or

incapacitation that would piev_ent the individual from taking countermeasures (i.e.

taking significantly lower endpoints would likely overestimate the risk). For a .
qualitative/semi-quantitative risk assessment of the type repdrted in Chapter VII, I do
not think it is possible to find a toxic endpoint that is obviously better. The ERPG ‘
would in principle be better, but it has not yet been derived for. écetone or
formaldehyde. |

iDLH values exist for all of the four chemicals used in thé risk assessment -
formaldehyde, acetone, HCI and phosgene. Therefore, the question about 10 x LOC

is moot.

In the accident analysis, IDLH (or 10 X LOC) values were used to determine the
downwind distances over which adverse health effects might occur. To evaluate
the 'uncertainty introduced by using the IDLH, a sensitivity analysis wés :
conducted where these distances were recalculated using the LOC (a2 more
stringent health criterion). Other sources of uncertainty that are identified in the
accident analysis include concentration averaging times, chemical concentrations,

emission rates and meteorological conditions. For most of these parameters, it is
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stated that conservative assumptions were used to avoid underestimating risks.
Have the uncertainties inherent in the accident analysis been adequately
characterized? For those parameters where sensitivity analyses were not
conducted, is the conclusion that conservative assumptions have avoided
underestimation valid? ‘

As can be seen from my answer to Question 5 above, I think that, by the time the authors
come to the final presentation of the resilts in Tables VIII-1,2 and-3, they have unnecessarily
overstated conservatisms. Therefore, conservatisms have indeed avoidedunderestimation, but

by too much! The authors are aware of and discuss the major areas of uncertainty.
C. ADDITIONAL COMMENTS ON VOLUME VII
1. Effects of Mitigation (Chapter VII.C.1)

The discussion of sensitivity studies in Chapter VIIC (pp VII-5 - VII-7) is not helpful because
" it does not explain why the results turn out to be the way they are. For example, on p. VII-
8, it is'stated that "for the mixing of incompatible waste scenario involving 200 gallons of
waste, active mitigation within 10 minutes does not significantly reduce the maximum distance
to the IDLH." The reader has to correlate this observation with the SLAB inputs in Table 4 :
on p. 32 of Appendix VII-4, runs no. 55 - 60. Only then does it become clear thét the
mitigated and unmitigated cases have the same duration of release, namely 10 minutes, so that
mitigation in 10 minutes is not a meaningful action and of course there is no reduction in the |
maximum distance to the IDLH.  Similarly, mitigation in one hour has no meaning for a

scenario that is over in 10 minutes.

Looking at Attachment 3 of Appendix VII-4 (actual data from SLAB output files), the
distance to the IDLH in typical weather conditions for a 5,000 gallon spill of formaldehyde is
640 m (unmitigated) and 730 m (mitigated) (_RUNOI.OUT and RUNOQ2.0UT respectively).
Howgver, on Table VII-1 on P. VII-12, both of these numbers are presented as 640 m. No
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explanation is given. In fact, this result should set the warning bells ringing because it
doesn’t make any physical sense that mitigétion could increase the distances within which -
people might be injured. Several mathematical factors combine to give this result: a) the

v average release rate over 10 minutes (1.99 kg/s) is greater than that averaged over 3120
seconds (1.04 kg/s), see Table 2 on p. 30 of Appendix VII-4: b) from the information on
the RUNi.OUT and the RUN2.OUT printouts in Attachment 3 of Appendix VII-4, the
avérage vapor phase mole fraction of formaldehyde is 0.742 for the first ten minutes of
evaporation and 0.478 for an evaporation time of 3120 seconds; c) the peak centerline
concentration at 10 minutes is (3120/600)*? = 1.39 times higher than that at 3120 seconds.
All these factors together make the 10 minute peak centerline concentration effectively 1.39 x
(1.99/1.04) x (.742/.478) = 4.13 times higher than the 3120 second peak centerline
concentration. However, SLAB averages the 10 minute release over 30 minutes for
comparison with the IDLH, so introducing a further factor of (1/3), which re_duces 4.13to
1.38, still greater than unity, which is mathematically why the 10 minute mitigated case
propagates further than the 3120 second unmitigated case. The authors need to devote more
thought to the further explanation of this effect. |

2. Annual Average Off-Site Air Concentrations (Appendix VII-4 p. 25)

There is a paragraph about annual-average off-site air concentrations in the middle of page
25. It is not clear why it has been included. It has no relevance to a risk assessment of

accidental releases.
3. Appendix VII-4, p.27

The paragraph in the middle' of the page that begins "If the release is.instantaneous or very
‘ short -—* is not clearly written. It is not clear to what scenario it applies. It needs to be
rewritten in order to make its point clear (that, because a puff elongates along the wind as it
trévéls, exposure times may in fact equal or exceed thirty minutes when the cloud has
travelled (say) 10 km and the predicted distance"to the LOC may not exceed that predicted
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using the continuous, finite duration release model?).

4. Page II-15

The second of the three bullets at the bottom of this page is not always correct - “chemical
mixing with the water, or sinking below the surface of the water, would reduce emission rates -

relative to a spill onto the road.", If the chemical reacts with water, evaporation rates driven

by the heat of reaction can be very high. -
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Table 1

* Frequency of 7 Severity of Consequence
Occurrence (f)

: Minor Moderate Major Catastrophic
m——————'—_—-_——'——-——'—-—_————_'—__f—————__-_—_——-—{
Common: f > 1/yr - - - ] |

Likely: 1>£20.1/yr - - -

Reasonably likely - - - -
0.1>f> 0.01/yr _
Unlikely | (1A), (1C),(4A) - - -
0.01>f> 0.001/yr | [4A], [4C]
[1A] '
Very Unlikely (1) | (34), (24), (1B) (1D), (4D)
0.001>f> 10%*yr |[1C] 14l [SA;L\ [1B]
{1A}, {4A} & $—¢—=—(“B) [4B]
Very Unlikely (2) | (2B), [2A] (5B), {4C} (3B) (1D], {4D]
10*>f> 10%yr | [5A) {1C} @ 5B, {IB}  L{4B}
& - ~13A] ~
Very Unlikely (3) | [2B] ‘ &~{(3A} [3B], {1D}
£<10%/yr ‘ {3B}, {4D}

Key: () Typical weather conditions, Table VIII-1
[ ] Conservative conditions, Table VIII-2
{} Calm/inversion conditions, Table VIII-3 -
<—Represents change in estimated magmtude of consequences as described in the
accompanying text. Other scenario severities might need to be changed. All of
values of f in the above table have been re-evaluated.
& Consequence severity could be in either category
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Assumptions in Table 1

Frequency of on-site spill - 0.04/yr

Probability that spill is 100 gallons - 0.35

Probability that spill is 5,000 gallons - 0.05

Probability that spill is acetone - 0.9

Probability that spill is formaldehyde - 0.1

Probability that weather conditions are typical - 0.57
Probability that weather conditions are conservative - 0.1
Probability that weather conditions are calm/inversion - 0.017
Probability of ignition given a spill - 0.04

Frequency of small off-site spill - 0.017/yr

Frequency of large off-site spill - 0.0034/yr

Probability of ignition given a spill - 0.05

. - typical

f, on-site spill  small spill / conservative

Examples Y e acgtone calm/inv g

Scenario 1A: Frequency= 0.04x0.35x 0.9 x (0.57) or [0.1] or {0.017}
= (0.007) or [0.0013] or {2.14 x 10}

A7

unlikely  unlikely - very unlikely

ignition
f, large off-site spill £ 7
Scenario 5B: Frequency = ~*0.0034 x 0.05 x(0.57) or [0.1] or {0.017}
= (9.69x10%) or [1.7x 10

Very unlikely Very unlikely
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PREMEETING COMMENTS ON WTI INCINERATOR RISK ISSUES

General Comments:
1,

The organization of the risk assessment document is logical, the text is clear,

concise and easy to follow.

The executive summary reﬂects the data and methodologies used and the

conclusions derived.

The 1993 peer review workshop recommendations (as listed on pages 1V72 and V-

3) related to Ch IV: Atmospheric Dispersion and Deposition Modeling were

addressed.

Uncertainty Issues:

Quantifying Uncertainties: There is far more to uncertainty analysis than just
listing assumptions and admitting models are approximate. Sensitivity tests
are important, b.ut they also do not guarantee consideration of the
cumulative effects of various uncertainties. The use of “conservative” |
assumptions throughout would initially appear to accomplish the goal of
protecting public health, but it may also éncourage undue expense to protect

the public from non-existent hazard levels! Ranges of confidence and

. quantitative statements ©of error about “realistic” calculations of exposure

would appear to be a more appropriate way to protect health and

environment economically. At least then one knows quantitatively what

factor of safety is being imposed. Finally, the final risks involved should be
phrased in terms of common risks that the community already endures or

accepts, so that the lay person can also appreciate the situation.

Spurious Correlations: In many cases correlations are used to consolidate
data or identify similarities which can artificially reduce variance through
“virtual” or “spurious” correlations. It is not uncommon for such spurious

correlation to be as high as 50 to 80%! The proportion of reduced variance
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due to virtual correlation can be estimated for any parameter scheme, and
some indication of the fraction of virtual correlation present is a valuable

measure of the value of any statement of correlation.

Long-term research which would improve risk assessments of this‘type inélude:

Statistical analysis and evaluation-of common correlations to evaluate level
of spurious correlation pfeéent. | ‘
Wind-tunnel evaluation qf fluctuating and instantaneous peak and root-
mean-square (rms) concentrations present during building and terrain
induced fumigation. Instantaneous concentrations will ‘gove'm probabilities
for flammability and the level of odors. RMS levels imply mixing potentials.
Examination of the influence of terrain irregularities and slope on the
transport and dispersion of dense-gas emissions using fluid modéling.
These emissions will tend to drain and channel, yet no existing numériCél
models properly account for_th‘ese effects.

Evaluate the proportion of unsteady gas clouds which are likely to infiltrate
into biJiIdings during an emergency everit. Currently most models preéume
concentration levels Which exist outside buildings will be the same in the
occupied spaces within the building. :

The Huber-Snyder and Schulman-Scire downwash models seem to be
limited to distances downwind exceeding x/H, > 3, yet many éituations -exist
where short stacks, fume hoods and ﬁush vents emit gases which re-
impin‘ée or re-entrain on to the original building or the near cavify Wake
region. A model or brotocol should be developed to deal ‘with these
situations including average'arid instantaneous concentration levels. R ‘
The SLAB model used in the WTI calculations does not include the influence
of sloping terrain, gullies, or gorges on the transport and dispersion of }{eavy
gas plumes. Leé and Merohey (1988) have demonstrated that dépth—
integrated models can predict dispersion in such situations. A series of fluid
model experiments comp]imented by further depth-integrated calcuaitions
should be carried out to determine the worst-case situations for heavy plume

dispersion over irregular terrain.
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Workshop Specitfic Issues:

ATMOSPHERIC DISPERSION AND DEPOSITION MODELING: CHAPTER IV

1.

2.

Section Il, C, 8, pp. -8 to 1I-10 and D, 11-10 t6 11-13. Downwash Effects:

The Huber-Snyder and Schulman-Scire modeis are limited to x/H, > 3.
What are the possibilities of plumes producing maximum concentrations in
the near cavity region. (If not for the WTI case, then in other

circumstances.)

Section IV, B, 6, pp. IV-16 to IV-18. Sensitivity tests: Terrain Downwash Simulations

The report of the wind-tunnel tests by the U.S. EPA Fluid Modeling Facility
(Appendix lV-6) together with the associated Peer Review statements
(Appendix lV-7) provide convincing documentation that the effects of
building and plume downwash have been properly considered during the .
WTI analysis.

A major reason for the wind-tunnel study was to document the presence of
terrain fumigation, flow sgparation, reattachment and associated
recirculation regions. As noted in Appendix V-6, page 4, a"terraced model
was constructed from % inch plywood. 'Norrhal!y such steps are considered

appropriate since they help simulate the local roughness effects.

"Unfortunately, the use of a terraced model may incorrectly predict the

location and strength of recirculation regions. Meroney (1978, 1979) found
that when correct simulation” of near surface winds and associated
recirculation regions are required it is appropriate to simulate the terrain with
a smoothly contoured model with simulated vegetation added.

Meroney, R. N., Bowen, A. J., Lindley, D., and Pearse, J., WIND
CHARACTERISTICS OVER COMPLEX TERRAIN LABORATORY
SIMULATION AND FIELD MEASUREMENT AT RAKAIA GORGE, NEW
ZEALAND, FINAL REPORT, PART |l, Department of Energy Contract No.
EY-76-S-06-2438, A001, 219 pp., Report RLO/2438-77/2, 219 pp., May
1978
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Meroney, R. N.,.FIELD VERIFICATION AND LABORATORY SIMULATION
OF AIRFLOW PATTERNS IN COMPLEX TERRAIN, Proceedings of Fourth
Symposium on Turbulence, Diffusion, and Air Pollution, January 15-18,
1979, Reno, Nevada, pp. 592-595 '

. Only neutral stratification situations were considered during the wind-tunnel model
program under the argument that only “moderate and high-wind conditions” need be
simulated to evaluate terrain effects. It is true, however, that stratification effects can
be present under moderate and high-wind conditions. In particular if an elévated
inversion exists, then the local terrain may cause strong down-slope winds which can
enhance or degrade recirculation situations. indeed in a valley situation at night local
radiation inversions may further enhance stagnation and decouple the valley flows
from the strbnger winds above (see page 1V-21, Section D.b, line 7). Meronéy and
Grainger(1992, 1993) discuss the influence of stratification on winds over
depressions. '

Meroney, R.N., Grainger, Clyde,” DISPERSION IN AN OPEN-CUT COAL
MINE IN STABLY STRATIFIED FLOW.,. Jrnl. of Boundary Layer
Meteorology, Vol. 63, 1983, pp. 117-140.

Meroney, R.N., Grainger, Clyde, NIGHTTIME FLOW AND DISPERSION
OVER LARGE BASINS OR MINING PITS. Sympasium on Measurement .
and Modeling of Environmental Flows. 1992 ASME Winter Anhual Meeting,
Anaheim, CA, November 8-13, 1992. FED-Vol. 143/HTD-Vol. 232, pp. 209-
215,

Charge Question 1: The risk assessment document does summarize the
additional tasks taken to address the 1993 peer review concerns. The links
between the data collection, the air dispersion models, and the risk assessment

seem adequate.

Charge Question 2: The considerations of the effects produced by terrain
downwash have been adequately addressed through the uselof fluid modeling and
the subsequent comparison of the numuérical model and wind-tunnel resultsl. The
comparisons suggest the ISC-COMPDEP model is conservative. This fwould
appear to be the case for neutrally stratified conditions; however, the possibility that
stratification or raised inversions might enhance'downwash without -assopiated

increases in terrain induced turbulence has not been considered.
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Charge Question 3: Comparisons of the results from the steady state 1SC-
COMPDEP model and the non-steady CALPUFF model do suggest that receptor

concentrations will not be significantly increased due to nonstationarity.

Charge Question 4:  Given that many hazardous chemicals likely to be released
in a spill or accident have either heavy molecular weight or may produce a‘ cold gas
| cloud as a result of decompression or evaﬁoration itis commendabié that the SLAB
model was used to evaluate hazards. Unfortunately, the version of the depth-
integrated model used presumes absolutely flat terrain with no slope or channeling
due to terrain irregularities. The presence of such terrain perturbations Vchanges the
consequences of such releases significantly; hence, high concentrations may be
carried to significantly greater distances downwind in such situations. A cémplete
hazard analysis for on; or off-site releases should examine worst case scenarios of
terrain induced transport. Terrain effects have been predicted ‘by depth-intégrated
models, but no systematic evaluation of the enhancement of transport has been
completed (Lee, 1988; Lee and Merpney, 1988).

Lee, J.T. and Meroney, R.N., NUMERICAL MODELING OF DENSE GAS CLOUD
DISPERSION OVER IRREGULAR TERRAIN, Proceedings of Eighth Symposium
on Turbulence and Diffusion, American Meteorological Society, San Diego,
California, 25-29 April, 1988, Paper 4.9, pp. 392-385

Lee, J.T. (R. N. Meroney, advisor), A NUMERICAL INVESTIGATION ON DENSE
- PLUME DISPERSION OVER COMPLEX TERRAIN, M.Sc. Thesis, August 1988, 116

Pp:
Charge Question 5.  The sensitivity tests completed appear to be appropriate and

inclusive. The tests respond to the 1993 Peer Review panel concerns, and the
-conclusions drawn from the tests are logical and appropriate. ‘
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Comments ‘on the Risk Assessment for the Waste Technologies Industries (WTI)

Hazardous Waste Incinerator Facility (East Liverpool, Ohio)

-Based on my review of Volume V: Human Health Risk Assessment: Evaluation of -
Potential Risks from Multipathway Exposure to Emissions and Volume VII: Accident
Analysis: Selection and Assessment of Potential Release Scenarios, 1 can offer the
folloWing comments on technical aspects of the WTI Risk Aésessment. My comments
are organized into two sections. The first part addresses issues raised in the Charge to
Reviewers, and the second part contains specific comments and recommendations that

were not considered in the charge.

PART I
‘General Issues

1. This is one of the most comprehensive risk assessments that has been cbnducted for’
a waste disposal facility. Considering the amount of data and complexity of the analysis,
the risk assessment is presented in a clear and logical manner. In particular, there is a
reasonable balance between the extensive exposure-related data in the appendices and
summary tables in the texts (with cross-referencing). It is also helpful having the key

assumptions clearly identified and tabulated in the discussion of uncertainties.

2.  The executive summary accurately conveys the general approach, results, and

conclusions of the risk assessment.

3. Most of the major recommendations of the 1993 peer review workshop pertaining to
exposure assessment have been addressed to some extent in the document. However, the
issue of background exposures to mercury has not been evaluated in the human health risk

assessment (discussed below in Part II).

4. The human health risk assessment is generally concerned with the potential for
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incremental risks due to emissions from the WTI facility. While this approéch is
consistent with EPA risk assessment guidance, it does not account for cumulative or total
exposures to a given contaminant.- Because Edst Liverpool, Ohio has been characterized
as a depressed, industrial city, its low-income population may already be exposed to a
variety of environmental hazards. While the methodology for evalﬁating multiple and
cumulative exposures and risks has not been fully developed, the document should at least
qualitatively address this issue for contaminants commonly found in industrial areas. To
use the results of this analysis for risk-based decision making, it will be necessary to

consider environmental equity issues related to health effects.

5. One of the most significanf long-term research efforts would be to continué, and
expand, the ongoing baseline biomonitoring program .that is being conducted in the
vicinity of the WTI incinerator. There is a need to collect a&ditional environmental
monitoring data for key inpuf parameters in order to validate the exposure modeling
approach. It would also be véluable to conduct follow-up surveys to confirm earlier
findings related to key exposure parameters (garden usage, fish consumption, Zeic.).
Another useful study would be to collect tap water samples to 'conﬁrm the assumption that
the water treatment plant is removing any contamination resulting from the incinerétor's
emissions. One of the real strengths of this risk assessment is the inclusion of more site-
specific data than is typically available. Building on that database would be beneficial

for future risk assessments of similar facilities.
Hum isks - E re

1. Average and maximum environmental concentrations were modeled for each medium
of concern. Similarly, typical and 90th percentile values were obtained for most of the
exposure factors. If the central tendency exposure estimates were calculated using
avérage values for both media concentrations and exposure factors, and high-end exposure
estimates were calculated using at least 90th percentile values for both media
concentrations and exposure factors, then the exposure descriptors were properly used to

characterize exposures. However, it is not clear in the document which set of values
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were used as inputs for the exposure dose equations.

2. The general approach to developing estimates of exposure is adequately explained in
the exposure assessment. However, the specific pfocedure. used to develop central
tendency, high end, and/or bounding estimates is not clear (as mentioned labov,e).
Perhaps it would be helpful to have a summary table that identifies the combinations of

factors that make up each exposure descriptor.

3. The most important exposure pathways have been identified and evaluated in the risk
assessment. As recommended in the 1993 peer review workshop, there now is adequate

justification for omitting the groundwater and surface water pathways.

4. The key assumptions needed for estimating environmental concéptrations and exposures
have been identified. The magnitude and direction of effect are correct for the
assumptions, with one exception. The assumption that fate and transport modeling
accurately reflects reality is highly uncertain and does not necessarily result in a "likely
overestimate." The direction of effect is really unknown until these models are better

validated with monitoring data collected for that purpose.

5. The uncertainty analysis for two representative compounds was probably the most
useful way to confront the overall uncertainties and to identify input pa:ameters that have

the greatest effect on the final risk estimate.
Accident A i

1. Two other scenarios should also be considered. Because there is a history of on-site
worker injuries and fatalities at other commercial hazardous waste incinerators, a
plausible accident scenario involving workers at the WTI facility should be included.
Given the incingrator's location in a floodplain, it would also make sense to evaluate the

impacts of a flooding accident.
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6. The key assumptions made in the identification of accident scenarios and ranking of
accident events appear to be reasonable with respect to magnitude and direction of effects.
In general, conservative assumptions were made to compensate for the uncertainties

resulting from a lack of ihfbrmation needed to fully characterize the exposure and dose.

7. The American Industrial Hygiene Association's Emergency Respoi;se Pianning |
Guideline (ERPG) levels would probably have been more appfoﬁfiaté than IDLH .values
for characterizing the severity of accident conseéluences. Ata minimuni, for conip_ounds
with both values, ERPG levels should be compared to IDLH levels to make it clear which

are the more stringent criteria for assessing the acute effects of short-term exposures.

PART 11

Background Exposures

The general approach to estimating exposures and doses involves assessing incremental
intakes of chemicalé emitted from the facility. For some contaminants, it is essential to
. factor in éstimates of ‘existing body burdens and ‘intakes from other sources. This has
been dome in evaluating p"otential health effects of lead using the IEUBK model.
However, background intake of methylmercury through the consumption of non-local fish
and seafood should also be evaluated in the exp«osufe inodeling. While not the case for
subsistence fishermen, consumption of commercial seafood and fish is thé primary source
of methylmercury intake for much of the U.S. p‘opulatioq. To decide whether or not an
incremental exposure is acceptable, one heeds.to know the current- intake levels and i
existing body burden of mercury for the fish-eating population. It has been calculated
that a signiﬁcémi fraction of women of childbearing age already h;ive an unacceptably
hi;gh level of methylmercury in their diets based on estimates of seafood consumptib'niand '
Hg levels in the U.S. catch [Stern, A. H., 1994, "Re-evahiatiqn_ of the Reference Doser
for Methylmercury and Assessment of Current EXposufe Levels, "'R;'sk Anaglysis 13, 355-
364]. If this is true, any increase in ihéreme:ntal exposure to methylmercury could

present a health risk, at least for specific sensitive populations.
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Biomonitoring Results .

It was mentioned in the document that site-specific monitdring data indicates that lead and
mercury levels in local vegetable gardens has not been increasing, but are present at
higher levels than observed in other Ohio communities. These results should be included

and discussed. in the risk assessment.
Br Milk Concentration

Although consumption of mother's milk was found to a significant pathway of exposure
to organics for breést—feeding infants, inorganic compounds were omitted from this
pathway analysis. The point that metals are not expected to accumulate in breast milk,
however, should not be used to rule out niercury which can be converted to the lipophilic

organic form, methylmercury.
Contingency Plans
The accident analysis section of the risk assessment should include a description of

measures taken to prevent on-site accidents, and a summary of emergency response plans

that are in place in the event an accident does occur.
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General

1. The document is org'ar;ized in a logical format. | did have a little difficulty
originally in tracking the emission and deposition rates in Section IV with the
exposure analysis in ‘Sec'tion V. More cross-references between the éections
would have been helpful for those who wish track residue concentrations from

emissions to humans but these cross-references are not absolutely necessary.

2. The Executive Summary is a good reflection of the full document. There are no
discrepancies between the conclusions in the summary and in the main
document, and | did not find significant omissions. The Executive Summary
would read more smoothly if Section A‘(Overview) and Section B (Introduction
and Overview of Results) were rewritten to highlight the conclusions. Much of
the material in the Introduction subsections could be omitted because it appears
too detailed and its presence detracts from the readability of these overviews.

This material is covered later in the Volume |.

3. The recommendations of the exposure subgroup were addressed in this
assessment. Volumes VI and VIl addressing ecological risks and accidents
were clearly' developed in response to the 1993 recommendations. Conberns
raised by the other subgroups appear to have been addressed, but | am not

familiar enough with the topics to determine of the responses are adequate.

4. This risk assessment is the most comprehensive si.te-speciﬁc assessment that
 has come to my attention. | have not identified significant gaps in
methodology or data in the exposure area, where | have the greatest experience
and background. The gaps that may exist are small and the deficiencies that
may exist will be covered be the general conservatism of the assessment: This

assessment is adequate for making decisions.
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5. | have no specific suggestions for long term research. Within the exposure
area, almost all of the parameters can be refined and improved. For example,
the beef bioconcentration factors are based on one animal, and the air-to-plant
factors are based on only a few plant species. Physical parameters, such as
log K. also show inconsistencies that reflect difference among laboratories in
techniques. Many models depend on these parameters and more reliable values_
would be useful. A recent trend has been to use Monte Carlo analyses to
obtain probability distributions of the potential exposure. Better estimates of
both the means and the variation of the more sensitive parameters would be

useful in carrying out these analyses in future exposure assessments.
Emissions Characterization
No Comments

Dispersion and Disposition Modeling
No Comments

Human Health Risks
Exposure

1. The high-end exposure appears'r to be estimated only for the subsistence farmer .
group in the E1 area. This group and area were identified as those most likely
to have the highest exposure. The mean exposures of' all other groups and :
areas were lower. It is likely that the relative variations of other groups will be I
similar. Thus, the characterization for all groups can be inferred even if the
data is not provided. One might question if a normal distribution is the mosAt
appropriate assumption. Often, residue concentrations in a large sample of

environmentally exposed individuals will follow a log normal distribution.
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The assessment does a good job of describing the central tendencies for the
various groups and the logical basis for combining the factors. The end
exposure has on been estimated for one group, which has the highest predicted
. exposure. ffhis,failuré has no serious consequences for the reasons noted .
above. The exposure assessment follows standard procedures ih combining the
environmental media concentrations, intake rates, and duration and frequency
of exposures. Many of these procédures follow models that have been ‘
accepted as policy and the estimates follow from emission rates that follow
from stack tests of this incinerator. A sensitivity analysis is appropriate for
developing the bounding estimates. Overall the approach is apprﬂopriate'given

to current state of the art.

The WTI assessment has examined a fairly Wide,range of potential exposure
scenarios. The selection of scenarioé, and the éonclusions.concerhing the
importance of the various routes is c_oﬁsistent with the current state of the
knowledge. The only significant future refinement would possibly involve a re-
evaluation of the relative importance of the‘varfous animal food chain
péthways_. | cannot np'vx) envision any important routes that were not
considered, nor do | fe'e'lvthat the nonfood routes will assume greater

importance.

The key assumptions for estimation of chemical concentrations and exposures
have beén identified. Generally, the magnitude and direction of effects appear
correct for the assumptions. There are some areas-of uncértainty with'regard
to the concentration along various points-of'the chain from emissions td
exposure for. specific chemicals such as dioxins, but he appropriate -parameters ‘
~have been used based on current knowledge. Often these parameters depend
ona small number of observations of only é,few animals or plant species that

can lead to uncertainties.
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| agree that conservative assumptions have been applied in this assessment.
The accumulative effect of these conservative éssumptions is a very

conservative assessment. This high degree of conservatism has not been ,
reflected in the risk characterization section of the exposure document. | would"’
not, however, consider this a serious problem because to the extent that this
document is used for policy decisions, the conservatism of the document will

be health protective.

Hazard Identification/Dose Response and Risk Characterization

_ I will not comment on this section other than to note the some of the specific

questions to overlap with questions in the Exposure Subsection. My responses

in that subsection may be referred to.

Screening Ecological Risk Assessment

| have no particular comments except to note that in my comments for the
previous workshop, | suggested that it difficult to visualize a scenario in which
the ecological concerns would outweigh the human health. My quick review of

the SERA indicates that the conclusions are consistent with my suggestion.

Accident Analysis

I am not particularly familiar with the subject of accident analysis. My limited

comments reflect intuition rather than specific knowvledge.

1.

The five scenarios appear to be logical. The classes are broad enough so that

almost every imaginal accident is represented.

The specific chemicals selected are appropriate given the waste that the facility !

is permitted or likely to incinerate.
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No Comment.

No comment, except to note that these are acbepted methods to deal with .

chemical release and dispersion.

Probably logical. The conclusions appear to be based on established

methodology.

The key assumptions are reasonably stated.

IDLH values are a logical way to deal with one-time accidental exposures. It
appears to be a standard procedure that LOCs are about one tenth the IDLH,
and therefore, ten times LOC would be appropriate when there is no established

IDLH value.

| agree that generally conservative assumptions were made.
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Comments on the WTI Draft Final Risk Assessment
for the Technical Workshop on WTT Incinerator Risk Issues

Thomas E. McKone
Exposure Assessment Workgroup

GENERAL ISSUES '

This is a large and comprehensive document. The EPA staff and their consultants have
clearly expended an enormous amount of «ffort in assembling large amounts of data and
constructing models, running simulations, evaluating the quality of the data and the
reliability and uncertainty in the estimates of exposure and risk. However, in reading
the summary for this document, one gets a sense that this effort was expended mainly to
comply with regulatory requirements and g\uidelines‘ Even though such compliance is
necessary, if this is the only motivation for the time and energy invested in this
document then it will be hard to argue that the document provides much in the way of
public service. Ibelieve that one important goal of the risk assessment is to address the
impact of a process or facility on public health and to address the concerns of the
affected community. In reading the risk assessment, it becomes clear to me that there is
sufficient information provided to inform any intelligent debate on community health
issues. However, much of the information relating to these issﬁes is buried in text,
equations, tables and appendices. Thus, it would be useful to include in the executive
summary and in the introduction to the document a summary table of the local
cbmmunity concerns and a brief descripvtion of how these concerns are addressed in the
risk assessment. Failure to express the community concerns m a risk assessment leaves

one with the impression that the concerns of the regulators are all that matter.

The risk assessment is still overly focused on the conservative estimate (with respect to
uncertainty) of exposin’e ard risk at the middle range and high-end of the heterogeneity
scale. This approach still fails to give some éense of the likely or plausible range of
outcomes. For example, when you role a six-side die the expected outcome is 3.5, but
the outcome realization is anywhere from 1 to 6. This issue is particulérly relevant in the

section on accidents.

It appears to me that the risk assessment fails to merge the stack and fugitive emissions
and accident exposures into a single measure for expected harm within the affected

community.
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In my review of the risk assessment, it appears to me that much of the public health risk
(in terms of likelihood of harm) is associated with accidents and not with routine stack
and fugitive emissions. This does not come across in the executive summary and the

introduction.

Throughout the document the justification for the models and data used are EPA
guidance documents. In all cases where I was able to check the citation, I found that the
model was indeed consistent with the guidance in the EPA documents. This type of .
cross-referencing is a useful approach for consistency and quality control. However, it is
not a substitute for verification and validation. In the longer term thére is a need to
apply a criteria of validation against data. Since many of the cited documents are not
final or still under external péer—review or under EPA-SAB review, citation of these
documents should not be interpreted as consistent with reliability or veracity. Defining
reliability and accuracy will require matching the results against measured data.

Organization of the Risk Assessment Documemi

If this document is to continue to inform the debate and planning processes within the
affected community there needs to be some stated pian within the risk assessment
document for how the conditions assumed for the risk assessment will be monitored and
audited. There should be some discussion of continuing efforts to assess the stack and
fugitive emissions source terms and conditions that give rise to accidents. There shoulpl
be guidelines for how the exposure media concentrations and estimated doses in the
high-end groups could be monitored to verify that the predictions of the risk assessment
are within the estimated confidence bounds. ' |

There has been a very visible and consistent effort to include an uncertainty assessment
in ever aspect of the report. Nevertheless, the uncertainty analysis still often seems to be
an add-in put at the end of each section and at the end of each chapter instead of bemg
a more integral part of the assessment. One rather simple change that could i improve on
this problem is to move the chapter on uncertainty analysis in the Health Risk '
Assessment, Chapter IX in Volume V, to be presented before the chapter on risk
characterization. In this way the material on risk characterization could more easily

address the results of the uncertainty analysis.
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Adequacy of the Executive Summary

The Executive Summary should include some consideration of the combined effect of
both routine (stack and fugitive) emissions and the releases associated with accidents on
public health. It would be useful to summarize the likely risk of cancer associated with
both stack and fugitive emissions and explicitly define the relative contributions to risk.
It would also be useful to compare the probability of health detriment from stack and

fugitive emissions to those from accidents.

The Executive Summary makes note that the 1983 National Research Council (NRC)
report on risk assessment served as a guide for the framework of the WTI risk
assessment. There are two other NRC reports that provide guidance for the exposure

assessment componernt of the risk assessment and should be noted here:

National Research Council 1991, Frontiers in Assessing Human Exposure to
Environmental Toxicants, (National Academy Press, Washingtc‘m, D.C)

National Research Council 1991, Human Exposure Assessment for Airborne Pollutants:

Aduvances and Opportunities, (National Academy Press, Washington, D.C.)

These reports should also be cited on page II-2 of Volume V.

Outside of Volume-V]I, I could not find a definition of the acronymr. IDLH used on page
I-11 of Volume 1.

Are Major Recommendations of the 1993 Peer-Review Workshop Addressed?

In order to address this question, I went back to our 1993 recommendations and
compiled them into tables. I focus here only on issues that were raised by the Exposure
Workgroup in 1993. With regard to exposure assessment, the 1993 Peer-Review Group
‘dev‘eloped recommendations on the WTI Risk Assessment Plan and divided these
recommendations into two categories--priority issues and issues of lesser signi.ﬁcance
that needed to be fixed or addressed as part of the EPA research plan. The priority
issues are listed in Table 1. In the column to the right I have noted to what extent I

believe these issues are addressed in the actual risk assessment.

Table 2, which is listed in the section below that provides my comments on the health
risk assessment, covers our comments that dealt with issues of lesser significance that-
we felt should be addressed or fixed. Since most of these are related to the overall

health risk assessment. They are included in that section.
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Table 1 Priority Recommendations

. N Was it
Recommendation from 1993 Workshop ‘ addressed?
Existing and future exposures to other sources in the area are not Not very

addressed. This issue becomes relevant if there are future efforts to monitor | (yeJ1
exposure in this region. The risk assessment can not be used to estimate '
total exposure for this population but only the exposures attributable to
WTI. Also, this plan does not address the regional impacts, that is beyond
50 miles, of this facility in combination with other combustion sources.

Uncertainties need to be confronted quantitatively. The treatment of | Mostly -
uncertainty and the issues of uncertainty and variability should be
integrated as much as possible into all aspects of the report and not just
included as an addendum to the section on risk characterization.

Use of site specific data is to be commended and encouraged. Yes
Compounds selected as surrogates for the risk analysis on the basis of Not very
quantity, toxicity, and K, should not necessarily be used to carry out well

validation studies unless it can be demonstrated that these are indeed also
persistent compounds—as is implied by the exclusion of a persistence.
factor from the selection criteria

Evaluating exposures to short-term releases—accidents, fires, equipment Yes
malfunctions, fugitive emissions is necessary.

Where possible, information on feed stocks and ash residuals should be Mostly
used together with a mass balance to verify emissions estimations

The atmospheric dispersion modeling section reflects an exemplary effort to address the

concerns raised by the peer review panel.

Major Data and Methodological Gaps

As far as I can determine the document still provides very little information on exisﬁng
and future exposures to incinerator-type contaminants from other sources in the area. .
With the newly released EPA dioxin report and with existing data bases on levels of
PAHs and metals in the environment, there is ample opportunity to carry out this sort of
assessment. This issue is particularly relevant if there are future efforts to monitor
exposure in this region. Until the total exposure assessment for the population is
included, the WTI risk assessment can not be used to inform public health assessment in
this community. In Volume V it is stated that total TEQ exposure due to operation of
the WTI incinerator is compared to the expected background TEQ exposure dose for
individuals living in the vicinity of WTI, but I could not find this comparison.
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Long-Term Research Recommendations

The one long-term issue that I believe needs to be-addressed is research and
development of better methods for organizing and presenting information in a risk
assessment. I think the risk assessment would have been much easier to interpret if risk
for each contaminant or contaminant category (i.e. CDD/CDF TEQ, PAH, particles,
acids, metals etc.) is presented so that we could assess the estimated level of dose and
compare it to background and to what toxicologists would consider a safe dose. Since
 each of these doses is not known with precision we would expect a range comparison.

Estimate of the added dose
range from WTI

Estimated background
dose range

I B Estimated safe
| dose range

Dose Scale >
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T.E. McKone

As was done above, I went back to the 1993 Peer Review Report to compile a list of our

recommendations regarding the exposure component of the WTI Risk Assessment Plan..
Table 2 which is listed below covers our comments that dealt with issues of lesser
significance that we felt should be addressed or fixed. In the column to the right [ have
noted to what extent I believe these issues are addressed in the draft risk assessment.

_Table 2 _ -

o Was it
Recommendation from 1993 Workshop ad drﬁ od?
The models proposed in the plan are not suited to specxauon of inorganic Somewiuat
metals. Mercury is a particular problem. :
The process of handling collected ash from the kiln should be included in Apparently
the estimation of fugitive emissions. '
A number of groups that might be considered as high-end or sensitive Mostly
exposure groups were identified. These are, (1) children who live near the
facility and attend school near the facility, (2) elderly people (who )
apparently make up a larger than expected fraction of the East Liverpool .
community), (3) those who are already highly exposed to metals (i.e., lead)
and dioxin-like compounds from other sources, (4) hunters of deer and
waterfowl (5) very active people with higher breathing and food |
consumption rates, and (6) md1v1duals who both wo:k at the WTI facility
and live near it. ) ,
There needs to be a survey of gardening patterns within the primary plume | Yes
area—that is within East Liverpool itself and up and down the river valley
where contaminants might be blown much of the time. -
The Biddleman model is used to determine the relative amount of chemical | Yes
in gas phase versus particles inair. There are empirical parameters used in
this model that have been ﬁt usmg a small set of chemical data.
No discussion of exposure via household dust is mcluded in the plan No ‘
The transfer of chemicals from air to soil is by deposltmn, which does not | Somewhat
explicitly include diffusion. . ‘
The COMDEP model does not count‘ snow as a form of precipitation for No
purposes of estimating deposition of coritaminants from air to soil.
The exposure concentrations iricluded in this risk assessment should be No
reconciled with those that have been compiled in several states.
High-end exposure duration for breast feedmg is 270 days is too low to be | Yes
a high-end value. ,

| Yes

Food consumption rates compiled for the risk assessment are,based on-
survey data that is at least fifteen years old and should be made site
specific.
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Table 2 continued

Recommendation from 1993 Workshop 7 Was it
addressed?

How much uncertainty is added to the assessment by using data from the | Mostly
similar incinerators and / or from the trial burn as the primary basis for
estimating the source of emissions.

There are a number of partition and biotransfer factors that are included | Yes
in the model and many of these are likely to be quite uncertain. The
impacts of the uncertainty in these inputs should be addressed by
sensitivity and uncertainty analyses.

The results of this risk assessment will be more credible, if the variance in | Yes
the input values is clearly stated and the impact of these variances on the-
final estimates of risk is assessed. . At a minimum, this can be done by
listing the estimation error or the experimental variance assodated with
the parameters when these values or their estimation equations are listed
in tables.

A sensitivity analysis should be used to assess how model predictions are | Yes
impacted by model reliability and data precision. The goal of a
sensitivity analysis is to rank the input parameters on the basis of their
contribution to variance in the output.

Variance propagation methods (including but not necessarily Monte-Carlo | Yes
methods) should be used to carefully map how the overall precision of
risk estimates is tied to the variability and uncertamty associated thh
the models, inputs, and scenarios.

Are the HighlEnd and Central Tendency Exposures Properly Characterized?
The exposure media concentrations, intake rate and duration/frequency of exposure
appear to be properly combined in order to characterize high-end and central tendency

exposures.

Sources and Pathways of Exposure

The 1993 Peer-Review Report recommended that discussion of exposure via household
dust be included in the risk assessment. The risk assessment does not consider this
pathway or explain why this is not a significant route of exposure for sensitive sub
groups such as infants and children. In my view, dermal and ingestion pathwaj:s for
outdoor soil do not necessarily represent how these contacts occur inside houses. House
dust likely originates from three sources, (1) airborne particles that penetrate from
outside air to indoor air; (2) surface soil and dust tracked into buildings on shoes or
clothes, by pets, or other vectors; and (3) a variety of sources related to“occupant

activities, material degradation, and household products.
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Throughout the report, the population-averaged potential dose (for ingestion or
inhalation routes) or absorbed dose (for dermal contact) is expressed as an average
daily dose rate (ADD), in mg/kg-d either during a lifetime (LADD) or in some cases
during the exposure duration. The general form of the expression used is as follows

ADD < | Si X[IUi}XEFxEDXCk
Ce | LBW AT

In this expression [C;/Cy] is the intermedia-transfer factor, which éxpresées the ratio of
contaminant concentration in the exposure medium i (i.e., personal air, tap water, milk,
soil, etc.) to the concentration in an environmental medium k (ambient-air gases or ‘
particles, surface soil, root-zone soil, surface water, and ground water) and [TU;/BW] is,
the intake or uptake factor per unit body weight associated with the exposure medium i.
For exposure through the inhalation or ingestion route, [FU;/BW] is I; the intake rate per
unit body weight of the exposure medium such as m3(air)/ kg-d, L(milk)/kg-d, or /
kg(soil)/kg-d. For exposure through the dermal route, [IU;/BW] is replaced by UF;, the
uptake factor per unit body weight and per unit initial concentration in the applied
medium (L(water)/kg-d or kg(soil)/kg-d). EF is the exposure frequency for the exposed
population, in days per year; ED is the exposure duration for the exposed population, in
years; AT is the averaging time for the exposed population, in days; and Cy is the

contaminant concentration in environmental mediurn k.

From my experience working with the California Environmental Protection Agency (Cal-
EPA), I can report that this approach and the algorithms for calculating exposure dose .
listed in Section VII of Volume V are very much in harmony with the approach used by
the Cal-EPA. |

Have Critical Assumptions Been Identified?

In order to provide some verification for the surrogate selection process, the quantity-
carcinogenic potency- bioaccumulation QCB scores of chemicals listed in Table IV-1 of
Volume V should be compared to the relative contributions of each of these chemicals to

total estimated risk in the actual risk assessment.
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In Table VI-2 on page VI-20 of Volume V, there is a need to break out the assumption
that fate and transport models are accurate into more components. At a minimum the
biotransfer, diffusion, and advection (i.e. deposition) of the fate and transport models

should be separated out and listed as separate assumption categories.

Were Uncertainties Confronted in an Adequate Manner?
On pages VI-14 to VI-15 of Volume V, the discussion here is particularly useful. The
authors should be commended for their efforts to address both model and parameter

uncertainties in their evaluai:on of the fate and transport models.

One item that is not made clear in the executive summary is that the ratio of high-end to
central-tendency exposure (or risk) has a value much lower than ratio of the high to low
end of the range of exposure estimates attributable to uncertainty. The former ratio
reflects heterogeneity, whereas the latter reflects uncertainty. This means that we have
more confidence about the relative values of high-end versus central tendency exposure
than we do about the absolute value of the exposure. The risk assessment addresses
uncertainty by biasing both the high-end and central tendency values toward the upper
énd of their likely range.

ACCIDENT ANALYSIS
Listed in Table 3 are the 1993 recommendations of the Peer-Review Exposure
Workgroup regarding accidents, along with my assessment as to whether the

recommendation has been addressed in the risk assessment.

Table 3

Recommendation from 1993 Workshop Was it

addressed?

There are three types of events that should be included in this category— | Yes
upset conditions, fugitive emissions, and accidents. These events could
result in larger annual releases than the routine emissions to which the !
majority of the report is devoted.

In the case of releases from accidents it will be necessary to make use of a | Yes
combination of fault-tree studies, local transportation accidents data,
reviews of operating experience, and reviews of past experience to
determine both the frequency of accidents and the chemical source terms
associated with these accidents.
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Comment on the Conclusions Regarding Severity of Consequences and Probability

of Occurrence

The report does not adequately express or communicate the expected value of harm for
accidents. The accident severity and consequence information is ¢oded into phases that
are hard to interpret--such as “likely”, ”unlikely"", etc. everits and “moderate”

(1 fatality?!) to “catastrophic” consequences. Based on my applications of a little
fuzzy logic and what I read from the tables, I calculate roughly one in a thousand chance
per year of an accident that could kill something on the order of 10 people. Does this
mean that cver 10 years of operation, we have a 0.1 or 19% (10x10/ 1000) likelihood .of
at least one fatality in the community as a result of accidents. If so this is.a véry large

risk relative to the one in a million chance of cancer per individual.

Has the Accident Assessment Adequately Confronted Uncertainties?
Most of the uncertainties are dealt with in a qualitative manner this leads to concerns
about the reliability of the estimates '
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COMMENTS FROM GEORGE V. ALEXEEFF, PH.D., D.A.B.T.

The document review has been organized in response to questions posed io the
“‘Charge to Reviewers.” Only questions for which | have formulated answers are

included in the attachment.
GENERAL ISSUES

1. Comment on the organization of the risk assessment document. Does the layout
follow a logical format? |Is the presentation of the information in the document

clear, concise and easy to follow?

The risk éssessment document is well-organized, follows a logical format, and is
presented in a clear, relatively concise, easy to follow manner. The document ié very
well-written. - Finding specific information within the document is,difﬁcﬁlt. While there is
a lot of cross-references, additional cross-referencés (particularly with régard to
chemicai-speciﬁc data), would be helpful. The document could be improved if the
hohéancer heaith eff_eéts of concern were highlighted for those substances evaluated in

depth.

The following suggestions would improve the reviewers ability to analyze the
document in depth. The units in the document change between ppm, and mg/m®. it
would be helpful if the othér units cduld be presented in parenthesis so comparisons
could be made more easily. The cancer risks of the emitted substances are presented -
in the form of per mg-kg-day. Since inhalation risks are often expressed as unit risks in
the form of per microgram per cubic meter, it would be helpful to have that inforrﬁation
available in the tables as well. Many of the tables in the document, such as, Tables -
1 and [li-4 have an “NL" or not listed under the slope factor column. The notation refers
to whether or not information is available in 1RIS or HEAST. It is not clear if the absence
of a slope factor is due to it not being carcinogenic, or the unavailability of a number. It
would be heipful to clarify this in the tables. | The presentation of noncancer health

values in Table IV-2 was changed from inhalation RAC values in Table 1lI-1 to RfD

e Page1
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values. It is not clear why this was changed, what the conversion factors were, or how it

affects the assessment.

2. Does the executive summary accurately reflect the data and methodologies used

and the conclusions derived in the risk assessment?

Yes, in general, the executive summary accurately reflects the data and
methodologies used and the conclusions derived in the risk assessment. Ovefall, the
methodology described for the human health risk assessment appears to be coﬁsistent
with the methodology used in other risk assessments to evaluate stationary facility

emissions.

4. Are there any major data or methodological'gaps that would preclude the use of.
this risk assessment for decision making? If so, how should they be addressed?

The primary methodological gap identified was in the use of IDLH valueé.in the
accident analysis. As indicated below, alternate values that appear to more accurately
reflect the toxicity of the substances are available. Application of these other values

may increase the severity ranking of the potential consequences. |

Another methodological issue of concern is the absence of evaluating the
potential impact of typical emission upsets or excursions above the long-term

background emissions.

.A third issue would be to more clearly indicate the summation of the cancer

risks, including the breast milk pathway.

5. What long-term re‘se.arch' would you recommend that could impro‘viel risk

assessments of this type in the future?

» Page 2
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The primary research needed is to develop more appropriate health levels
especially to evaluate potential acute health effects for both intermittent upset conditions

and for accident analysis as well as to assess chronic noncancer risks.

For many of the substances without IRIS_ or HEAST values, California risk
assessment agencieé have dev‘eloped toxicity-based values to allow for evaluation of
emissions. Further collaboration between the Cal/EPA and U.S. EPA could improve
evaluation of the health effects of complex facility emissions, such as the one described

in the report.

Another primary area is to better identify the input parameters and distributions

of the parameters.
.HUMAN HEALTH RISKS

EXPOSURE

1. EPA’s Expésure Assessment Guidelines identify certain exposure descriptors
that should be used .to characteﬁée exposure estimates. The Guidelines define
high end expdsure estimates as those representing individdals above the 90th |
percentile on the exposure distribution but not higher than the individual in the
population who has the highest exposure. Bounding exposure estimates are -
those that are higher than the exposure incurred by the person in the population
with the highest exposure. Central tendency eprsure estimates are defined as’
the best representation of the center of the exposure distribution (e. g., anthmetic
mean for normal distributions). Comment on whethér or not the WTI exposure
assessment properly characterizes each of the exposure estirﬁates in terms of

these descriptors.

The EPA’'s Exposure Assessment Guidelines are somewhat different from the
ones | am familiar with, the California Air Pollution Control Officers’ Air Toxics ‘Hot
Spots’ Program Risk Assessment Guidelines. The WTI exposure assessment appears

to have properly characterized the central tendency exposure estimates based on EPA

e Page 3
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procedures, but the fresults for the high end exposure estimates would: be
underestimates under the California Air Pollution Control Officers’ Risk Assessrhent
Guidelines. Some of the areas of concem for the high end estimate are' the
assumptions regarding exposure duration, fish consumption, and the breast fmilk
exposure pathway. In particular, it is unclear how the exposure duration, which app'éars
to define the length of time in a single residence, relates to living in the particular
community of concem. Furthermore, it does ndt appear that an evaluation was doné on
whether there are individuals that might subsistion fishing to a large part residing in tﬁe
community, and if their exposure has been considered. The fish consumption rate is
low in comparison to levels used in the California Air Pollution Control Officers’ Risk
Assessment Guidelines and it appears to be low due to the 11-county averaging

procedure.

2. The factors that go into estimating a central tendency .or high end exposure,
once the population has been defined, include the environmental média
concentration, the intake rate, and the duration and/or frequehcy of expos:ure.‘
Comment on whether or not the WTI e)}posure assessment does an adeqéate‘
job of describing the logical procedure of combining these factors to develop
central tendency, high end, and/or bounding estimates of exposure for each of

the exposed subpopulations.

The WTI exposure assessment appears to do an adequate job ‘describingit‘he
components of the exposure estimates. The breast milk and fish consumption pathways
were difficult to evaluate due the extensive material in both the body of the docurﬁent
and in the appendices. It is not clear if the breast milk pathway is incorporated into;the

final risk estimates.

3. An important factor in an exposure assessment is identifying all of the important
exposure sources. Please comment on the adequacy of the WT! assessment in
identifying the important sources and pathways of exposure.

) Page4
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The risk assessment appears to have adequately identified the important
7sour<':‘es and pathways of exposure. The evaluation appears to follow standard U.S.

EPA procedures.

The document refers to a concept of potential dose. This concept is confusing
and its necessity is unclear. Since essentially all potency values and reference doses

are based on potential doses as well, the concept does not seem to clarify fhe issue. -

4. Have the key éssumptions' for estimation of chemical concentration and for
estimation of exposure been identified? Are the magnitude and direction of

effect correct for the assumptions that have been identified?

‘The document identifies what appears to be the two key assumptions in terms of
impact: fate and transport modeling and chemical specific inputs. In both cases the best |
available data were used. It is unclear how the best available data resuit in likely

‘ overestimates of risk. Upon review of selected parameters, the values appear be within
’Ehe reported range of values. Clariﬁgation on how the parameters were chosen to be

conservative would be helpful.

Due to the voluminous nature of the documentation it would have been helpful to
state the importance of specific input parameters on the resuits of the risk assessment.

After reading the risk assessment it was difficult to sense the key drivers of the risk.

. & Supposedly, conservative assumptions have been applied in this assessment to
account for uncertainty. Are the conservative assumptions appropriately
factored into the ultimate characterization of what descriptor best applies to each
exposure estimate? Please comment on whether thé uncertainties were
confronted in an adequate manner. If they were not, pléase state what shouid

be done differently.

The document discusses the uncertainty in many of the assumptions made in
the analysis. However, the document does not extensively discuss the uncertainty with

regards to data gaps and the absence of information. This leaves the impression that
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the uncertainties of over-prediction are emphasized, while those of under-prediction are
not mentioned in places like the summary. One example is that reference
concentrations are available for only 54 of the 96 compounds listed as fLigitive
emissions. Consequently, the exposure to these substances cannot be considered
quantitatively. Another example is that the summary does not indicate that for 77 of the
carcinogenic substances emitted, the U.S. EPA does not have potencies _calculét'ed for
them, and consequently their contribution to the carcinogenic risk is not consideried in

the evaluation.

With regard to uncertainties of exposure parameters, the choice of input
parameters for Kow being conservatively selected appears unclear. The Kow vélues
used appear to represent measured values in the literature. The range of values for a
chemical may occur for a number of reasons. However, since the values chosen were
from the range, it is unclear how they tend to cverestimate risk as indicated in Tabie Vi-
2. Data gaps in the literature are not adequately addressed in the unceﬁainw

evaluation.

Lifetime chronic doses could result in an underestimate of risks for the f0'll§wing
reasons. In establishing a chronic RfC or RfD). an exposure of 1 year or more mgy be
used. The experimental dose or study dose from which the RfC or RfD was derived
may not have occurred over the lifetime of the test subject. In the risk estimate of dose, .
doses are averaged over a lifetime of the test subject. Thus, a higher exposure could
occur a few times a year and be averaged over a lifetime. If the-éxposur'e had not been

averaged, it may have exceeded the RfC for some period of time less than a year. -
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HAZARD IDENTIFICATION/DOSE RESPONSE AND RISK CHARAQTERIZAT!QN

1. To select surrogaté compounds for quantitative risk assessment, a two step
procéss was used ‘in. which chemicals were ranked on the basis bf emission rate,
toxicity (both cancer and non-cancer), and bioaccumulation potential. Please
comment on'this selection process. Are the ranking factors appropriate? Could
important compounds have been omitted from the analysis based on the ranking

procedure?

* Yes, importanf chemicals could have been omitted from the analysis and this is a
key uncertainty that should be discussed in the document. The current sumrﬁary does
not indicate: 1) many of the surrogate substances emiﬁed {72 of 159 stack emissfons,
45 of 96 of fugitive emissipns) do not have RfDs or RfCs calculated for them; 2) the 300
substances considered emitted were reduced to less than 100 based on total pumpable
feed processed. While this seems reasonable, the substances not considered do

constitute an uncertainty.

The procedure to identify substances that bioaccumulate and have potential
long-term {oxicity appears to be sufficient. However, in many of the risk assessments
the inhalation p'athway is often the dominant pathway. For this reason, there may be
important air emissions that do not bicaccumulate but are- significant for the risk
assessment. Were any procedures taken to determine if any such chemicals were
missed? Does the procedure for selecting fugitive emissions result in’ identifying the
chemicals of concem for stack emissions? Possibly, a calculation of emission rate
divided by potency would identify the highest ranking chemicals under those

circumstances.

The document ackhowledges that some uncertainties are introduced into the
process of identifying the surrogate chemicals. The document states that a -
“conservative” method was used to select Kow values and consequently the risk may be
overestimated. It does ndt appear clear what type' of decision process was used in

selecting the Kow values from the ranges available -in the literature. Furthermore, it is
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unclear how a risk conclusion can be reached in chemical selection process. .lt seems
possible that the process could have resulted in overestimating the risk in a few
chemicals and thus resulting in the non-selection of other important chemicals.

Clarification of this issue would be helpfui.

The aésumptions regarding the selection of surrogate chemicals could i,lse
additional clarification. Table IV-13 should beQ revised to include the uncertainties
referred to in the text of nature and the magnitude of the fugitive emissions. Table 1\2-13
should berevised to include the possibility of overestimating the risk of some chemicals _
by using high Kow values and consequently missing some important chemicals. The
procedure of using the Kow vaiue in the formula appears interesting but new to the
re_viewer. Other procedures often look at emissions and toxicity only..' One uncertai'nty
is whether the introduction of the Kow value into the equation gets one closer to ihe

actual risk or not. It is not transparent to this reviewer.

2. For the majority of the chemicals of concem, traditional approaches to dose
responsé evaluation were employed (e.g., use of a slope factor for cahcer.and
use of a RfD/RfC for non-cancer). However, for certain chemicals or groups of
compounds a different methodology was used. Speciﬁcally, dioxins, fura:ns,
PAHis, lead, mercury, nickel, chromium, acid gases, and particulate matter W;ere
given special consideration. Was it appropriate? Have the uncertainties
associated with the methodology been adequately characterized? Comment.on

the assumptions used due to lack of chemical specific data.

To see a complete picture of the carcinogenic risk and the uncertainty associaied
with estimating it, it would be helpful to indicate which of the carcinogenic substances do

not have available slope factors.

The document used a relative potency procedure to estimate the risk of PAH
exposure. However, it appears that the assessment assumes that the remaining PAHs
are not carcinogenic. However, IARC has identified an additional 16 PAHs as pbssibly

K Page 8

D-124



COMMENTS FROM GEORGE V. ALEXEEFF, PH.D., D.A.B.T.

or probably carcinogenic to humans. Also, a larger number of PAH compounds exhibit
strong genotoxicify. it would be helpful to know how much of the PAH fraction has been
evaluated based on these seven compounds. This would allow some quantification of
the uncertainty of the toxicity estimation for these compounds. The OEHHA in Cal/EPA
(Office of Environmental Heaith Hazérd Assessment (OEHHA) 1993 Benzo[a]pyrene as
a Toxic Air Contaminant. Part B. Health Effects of Benzo[a]pyrene. Office of
Environmental Health Hazard‘Assessment, California Environmental Protection Agency,
Air Toxicology and Epidemiology Section, Berkeley, CA.) developed relative potency
factors for a total of 25 PAHs; such information could be helpful to further refine the risk
assessment. An alternate comparison, that has been used by the California Air
Pollution Control Officers Association, would be to assume that the remaining fi'action is
as potent as BAP and use that in the calculations. This could help bound the risk from -

PAHs and could be used as part of the uncertainty anélysis. ‘

Since the carcinogenic activities of the various chemicals are added together, the
reasoning provided for not developing a cancer SF for lead does not appear convincing.
The document states that since “neurobehavioral effects have been observed in children
with blood lead levels below those that have caused carcinogenic effects in laboratory
animals, a cancer SF has not been ‘derived by U.S. EPA” This Iogic would only be
appliéable if one was trying to determine the most sensitive effect of lead. However, the
risk assessment is looking at the toxicity of,emissiohs from a facility. Consequently, the
qarcinogenic activity of lead is relevant in ascertaining the impact of the facility. Using
U.S. EPA’s methodology, the OEHHA (Health Effects of Airborne Inorganic Lead (Draft
1993) Office of Environmental Health Hazard Assessment_, Cal/EPA) has developed a“
draft upper bound range of inhalation unit risks of 1.2 x 10 to 6.5 X 10°° (ug/m®)™* for |
inorganic lead. Such information could be derived to determine the' contribution of lead

- to the overall estimated cancer risk.

It is important that the risk assessment treat inorganic nickel as a carcinogen as
it proposes to do so. The IARC classification is based on a study thét Was co-funded by
U.S. EPA (International Committee on Nickel Carcinogenesis' in Man (léNCM) 1990,
ISSN 0365-3140 Scand J. Work and Environmental Heaith 16, 'no.1'). The U.S. EPA

apparently has not updated its classification of nickel compounds since the publication
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of this study. Consequently, it appears that the current U.S. EPA nickel evaluation may
be out of date and would underestimate risk based on the best scientific information
currently available. The approach taken in the risk assessment attempts to account for

the more recent informatioh and appears to be appropriate.

3. Please comment on the selection of the overall population and the various
subpopulations at risk. Were site specific data, such as the informal home

gardening survey, properiy. utilized to identify these subpopulations?

The document refers to the 6omparis_on of background exposure levels to those
of the most highly exposed individual. [t would be useful to understand how many other
individuals may be close to the highest exposed, similar to the analysis done for off-site
consequence analysis. Additional information on potential subsistence fisherman WOuld
be helpful. ' '

5. Comment on whether or not the non-cancer risks of chemicals of concerri_ have
been adequately addressed by the risk assessment? For example, h:as an
adequate discussion of endocrine disrupters been provided which Ze’ither '
characterizes their risks or clearly explains why their risks cannot be
characterized? Further, have non-cancer chronic toxicities of dioxins and furans

been adequately discussed in the risk a‘ssess,ment?

Noncarcinogenic risk assessment is a difficult area to address completely due to
the substantial data ga;':s. The report does |-16t ;ddress the issue of data gapé to a
great extent. Many chemicals of concem have not been thoroughly tesiéd for
noncarcinogenic effects. Many substances have nbt been adequately tested for acute
effects, neurotoxicity, reproductive toxicity and many long-term health effects.
Consequently, choosing even the more sensitive reported studies may not result in -
health levels that are protective for the untested health endpoints. This is an unce&ainty

worth mentioning in the report.
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Some of the statements regarding reference concentrations do not completely
reflect the uncertainty involved. Page [il-3 states that “since thé RfD is intended to be
adequately protective of sensitive individuals, application of the RD to the general
population is conservative.”  Sensitive individuals are members of the general
boleation; they generally include pregnant women, children, aged, and individuals with
chronic diseases such asthma. Thus, the statement appears to be an overstatement of
health protection. 1t would be better to state that the RD is designed to protect sensitive

members of the population.

It is clear from Table [ll-1 that RfCs were available for only approximately 41 of
the 215 substances listed plus an addition 82 values béses on route~to-r6gte
_extrapolation. However, route to route extrapolation may miss ‘important irritation

effects or may be masked by poor oral absorption. -

The ndn cancer healith effects' evaluation focuses on chronic exposures.
However, for many of the substance short-term excursfbns may be more impdrtant.
Exposure fo the acid gases and other irritants may exceed irritating levels on a short-
term occasional basis, while the long-term averaged exposure is below irritating levels. |

For a key group of substances, RfC values are not available for evaluation. The
recent U.S. EPA health effects document on chlorinated dibenzo-p-dioxins and
chlorinated dibenzofurans_ related compounds indicated the average levels in" human
tissue from background exposure was 28 picograms of TEQ/g. “The report also
indicated that waste incineration was a key source for dioxin emissions. Since non
cancer effects are thought to act by a threshold mechanism the emissions could be
‘considered additive to existing background levels. The sum total would be of interest to
consider to determine the potential for diokin-reiated heaith effects. The California Air
Po’llution Control Officers Asséciation uses the reference exposuré level of 3.5 10
y,zg/m3 for the noncancer chronic health effects of chiorinated dibenzo-p-dioxins and

chlorinated dibénzofuran's.
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The document states that it ié valuable to compare the incremental exposures to
dioxin-like compounds to the expected background exposure levéls. However, such a
comparison may suggest that background levels are acceptable or at least unavoidable.
However, if the recent USEPA health effects document on dioxins and related
compounds is correct, then the existing background levels are in large part due

anthropogenic practices, then usefulness of the comparison becomes unclear.

For some of the chemicals listed in the document wifhout U.S. EPA referehce
concentrations, the California Air Pollution Control Officers Association has developed
chronic exposure values. These include benzene (RfC of 71), chlorinated dibenzo-p- -
dioxins (RfC of 3.5 x 10°%), chiorinated dibenzofurans (RfC of 3.5 x 10‘5), copper (RfC of
180), dimethylamine (RfC of 2), 1,4-dioxane, (RfC of 4.0), ethyl acrylate (RfC of 48),
ethylene oxide (RfC of 600), hydrazine (RfC of 0.24), lead (RfC of 1.5), toluene
diisocyanate ((RfC of 0.095) and vinyl chioride (RfC of 26). If the emission rates for
these substances were given in the report, it would be possible to determine how tHey

would be ultimately scored using the procedures described.

The formaldehydé RAC value of 180 ug/m? in Table lil-4 and an RAC valuei of
175 pg/m® in Table IV-6 (RfC of approximately 720 pg/m®) should probably be double-
checked. The value is based on é route to route extrapblation in the risk assessment.
An inhalation RfC value used by the Caiifornia Air Pollution Control Officers Association
is 3.6 pg/m® or approximately 20 times lower. Logically, it would not ‘appear that
formaldehyde should have an RfC that is twice that of acetone or 3 times ‘that;of
dichlorodifluoromethane. The 3.6 pg/m® value lS based on prevention of eye and no§e

irritation.

In Table III-6, the assumption that RACs are developed from oral RfDs whgn
RfCs are not available states that it overestimates the risk. This does not appear to. be
sufficiently substantiated since oral absorption may be much léss than inhalation
absorption and respiratory effects may be significant but not evaluated in oral studies.
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7. Have the key assumptions for estimation of dose and risk been identified? Are
the magnitude and direction of effect cpfrect for the assumptions that have been
identified? Please comment on whether the uncertainties were confronted in an

adequate manner. If they are not, piease state what should be done differeni‘ly.

In Table 11-6 a number of statements regarding uncertainty are made. Their
basis is in some céses unclear and they méy not be correct. The nickel statement
regarding and overestimate of carcinogenicity is not necessariiy correct. The U.S. EPA
‘co-funded the human epidemiological reanalysis on which the IARC determination is
based. The resuits indicated that nickel oxides encountered in the nickel refining

industry were carcinogenic to humans.

It is unclear why the TEF scheme is thought to overestimate the risk of dioxin
exposure. The approach reflects the best use of the data, the compounds are
considered to be equal to or less potent than TCDD. [t is unclear why the uncertainty is

labeled an overestimate.

It is unclear why the PAH relative potency scheme is thought to overestimate the
risk of PAH exposure. The approach reflects the best use of the data, the compounds.
are considered to be less potent than BaP. It is unclear why the uncertainty is labeled
an overestimate. [t is more likely that the scheme underestimates the risk of PAHSs

since not all carcinogenic PAHs are accounted for in the scheme.

. It is unclear why the use of NAAQS values are considered overestimates of risk.

The standards are baséd on extensivé human data. Thé standards incorporate smalil
~ margins of safety due to the high quality of the data. However, they could be
‘underestimates of ﬁsk if an acute standard is applied to a chronic exposure. Especially
in light of the data now available on particulate matter, it is unlikely that use of the

current NAAQS overestimates its toxicity.
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The tablé does not discuss several important areas of uncertainty that indicate
that the overall risks could be underestimated. These'are'as include 1) the substances
emitted which do not have RfDs or RfCs calculated for them: 2) the focus on chronic
exposure effects and not the potential acute effects of repeated excursions above the
chronic exposure level; and 3) the incompleté nature of the database for noncancer

health effects resuiting in the possible omission of critical adverse health effects.

The risk assessment makes the ass;umption that {00% of the chrohium
emissions are in the hexavalent form. This appears to be an overestimate of emissions.
However, the potency slope used for hexavalent chromium in the risk assessment
appears to be based on total chromium exposure. If that is the case, then the
overestimate may not be that significant and would represent the relative difference
between the hexavalent chromium content in the dose-response study and in the fécility

emissions.

8. Please comment on the overall adequacy of the risk characterization. Does the
‘risk characterization include a statement of confidence in the risk assessment
including a discussion of the méjor uncertainties. Are the hazard identification,
duse-response assessment, and exposure assessment clearly presented? Have
sufficient risk descriptofs which include important subgroups been presented and

discussed?

The uncertainties regarding the 'data ‘gaps of emitted subﬁtances are not
substantially discussed in the document as des,cnbed above. Furthermore, the :mpact
of many substances cannot be estimated since toxicity values have not been
established. The document relies on a number of extrapolations from oral to mhalatlon
toxicity. Extrapolation from oral to inhalation may underestimate risk if absorption is
greater by the inhalation route, or if the éffect if respiratory tract is a target organ, fas it
would be for irritants. This reviewer believes that such c_axtrapolations are more likely to

underestimate risk. For this reason, additional uncertainty factors are often included in
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such extrapolations. However, the statements in the document suggests cross route

- extrapolation will overestimate risk, and do not appear to be substantiated.

While the document acknowledges the potential for endocrine disruption, it does
not quantify the potential risk and it does not acknowledge that by not quantifying the
' risk, that the uncertainty is one that tends to underestimate risk. |

ACCIDENT ANALYSIS

1. Thé WTI accident assessment selected five scenarios for quantitative evaluation
that were cbnsidered to be of bn’mary concermn. Thé scenarios are an on-site
spill, an on-site fire, an on-site mixing of incompatible waste, an off-site spill, and
an off-site spill and fire. Please comment on the selection of these scenarios.

Were any significant scenarios missed?

The scenarios appear to be reasonable choices. However, it is unclear why a
release associated. with a function of the facility, i.e., an equipfnent failure, was not
chosen. The :document !iéts equipment failure as one of the conservative choices.
Later in the document' it states that the scenarios were chosen based on gufdance, WTI
design characteristics and accident reports in the industry, combined with the potential
for significant off-site consequences ari’d‘ the potential for occurring within 30 years.
Thus, it appears that judgment was used to éelect accidents with greater frequency.
One question in this regard is how age of facility was accounted for in the scenario
selection analysis. Are there a sufficient number of older facilities to determine the

probability of failure in the 10 to 30 year age bracket?

Use of the descriptors of the releases, typical verses conservative, are unclear.
They appear to be probabiiity related. Using the FEMA guideline terminology, it seems
that. scenarios were chosen that wér_e either common (several accidents a year), likely
(once every 10 years) or reasonably likely (accidents‘ once every 10 to 100 years). If that
is the case it may be clearer to use the descriptors in the FEMA (1993) guidelines of

common, likely, or reasonably likely in the initial descﬁption of the scenarios.
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2. Specific chemicals were selected to evaluate each scenario. Please comment

on the selections. Would other chemicals have been more appropriate?

The choice of acetone to evaluate on-site spill and off-site spill scenarios may
have been inappropriate. Page llI-2 states that “a key factor in evaluating the
consequences of accidental releases is the acute toxicity criterion.” The doéui‘nent
further states that “the purpose of the WTI Accident Analysis is to determine the areas
where, if any accidental releases were to occur, serious irreversible heélth'éffects are

possible.”

On June 16, 1985, U.S. EPA granted a petition to delete acetone from the list of
toxic chemicals under Section 313 of the Emergency Planning and Community Right-to-
know Act (l'=ed Reg. 60(116):31643). The Fedéral Register states “It was EPA’'s belief
that there waé insufficient evidence to demonstrate that acetone causes or can
reasonably be anticipated to cause significant adverse human heaith or environrhen;
effects.” The Federal Register further states “...acetone (1) cannot reasonably be
anticipated to cause cancer or neurotoxicity and has not been shown to be mutagenic,
and (2) cannot reasonably be anticipated to cause adverse developmental effecfs or
other chronic effects except at relatively high dose levels.” Further it states “...acetpne
causes adverse environmental effects only at relatively high dose levels.” It is: my
understanding that scenarios developed by U.S. EPA indicated that severe toxic levels
would not be expected to 6ccur-in any acetone releases. For these reasons it seems
that acetone would not be expééted to be found a concem in the WTI risk assessrﬁfent.
Thus, if the intent i$ to determine the impact of a release of commonly t'ra_nsp‘o'rted

hazardous substance, another chemical shouid be chosen.

The choices of formaldehyde, phosgene and HCl appear to be apprdpﬁate for

the accident analysis.
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5. Please ‘comfnentl on the assessment’s conclusions on the severity of
conséquences and probab{lity of occurrence. Has the report correctly |
categorized the severity of the consequences of the different accident:
scenarios? Has the assessment adequately justified the reported probability. of

occurrence of each of the accident events?

As indicated below, under question 7, it is suggested that the severity of
the consequences be reevaluated for formaldehyde, ﬁydrogen chloride and
phosgene. For formaldehyde, reevaluating the accidental impact based on the
AIHA ERPG-2 of 10 ppm indicates that the severity ranking may increase for the
conservétive and typical scenario. For, hydrogen éhloridé, reevaluating vthe
accidental impact based on the 1-hour SPEGL of 1 ppm or the 1-hour EEGL of
20 ppm may increase the severity rénking for the on-site fire scenario, off-site fire
scenario and on-site mixing of incompatible wastes scenario. For phosgene,
reevaluating the accidental impact based on _thé 1-hour E_EGL (or AIHA ERPG-2)
of 0.2 ppm would likely increase the severity ranking for the on-site fire scenario

and off-site fire scenario.

6. Key assumptions were made in the identification of accident scenarios and the
description of the conservative and typical events. Included were a description
of the mégnitude of the effect of the aséumptioné and direction of -the effect.
Please comment on the assumptions. Are they justified? Are the descriptions of
the magnitude and directions of the effects correct? Has the accident
assessment adequatély confronted the uncertainties involved in doing this type
of analysis?‘ If not, what else should be done? ‘

One assumption used in the accident analysis states that “IDLH values can be
used as a benchmark to evaluate extent of possible off-site health effects.” This
assumption is ranked in the report as having a. “high” magnitude of effect with and the
direction of the effect “may over or underestimate size of area over which effects may

be observed, depending on derivation of IDLH value." As discussed in response to
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questions 5§ and 6, it does not appear that the assumption is cortectly characterized.
The IDLH values are not consistent acute toxi\city’ criteria, and the available scieﬁtiﬁc
data for formaldehyde, hydrogen chlofide and phosgene suggest that the IDLH would

underestimate their toxicity.

7. Comment on the appropriateness of using IDLH values for characterizing the
severity of consequences .in the accident analysis. = Comment on the
appropriateness of using 10 X LOC for chemical for which IDLH values 'have; not

been established.
Page [11-3 of Volume VII of the report states:

Immediately Dangerous to Life or Health (IDLH) values established by:the
National Institute for Occupational Safety and Health (NIOSH) are used in the Accident
analysis as the acute toxicity criteria for evaluating potential off-site consequences,
because they represent a consistent, relatively comprehensive set of cri’ceriaf for
assessing thé acute effects of short-term exposures. IDLH values are defined by
NIOSH as the maximum airborne contaminant concentrations from which an individual
could escape within 30- minu’ge‘s without any escape-impairing "symptoms or iany.
irreversible health effects (FEMA 1983). This definition-is consistent with the purpose of
the Accident Analysis. Although the IDLH is prirnarily used for sélection of occupational
respiratory protection levels, the IDLH values represent a consistent, relatively
comprehensive set of criteria that can be used to estimate the areas in an accidental
release situation where people may be.pc_)tentialuy exposed to harmful concentrations of
hazardous substances. The IDLH values used in Accident Analysis can be found in
U.S. EPA (1995c). The document aiso states the U.S. EPA chose to use the IDLH

values for the quantitative evaluation to generate consistent, comparable resuilts.

An evaluation of such an application [PROBLEMS ASSOCIATED WATH THE USE OF
IMMEDIATELY DANGEROUS TO LIFE AND HEALTH (IDLH) VALUES FOR ESTIMATING THE
HAZARD OF ACCIDENTAL CHEMICAL RELEASES - George V. Alexeeff, Michael J. Lipsett.and
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Kenneth W. Kizer, American Industrial Hygiene A(ssqciation Journal: 50(11):598-605
(1989)] suggests that it wquld be.inappropriate to classify chemicals for the basis of

accidental release planning by using the IDLH.

The paper concluded the IDLH values were developed for the purpose of
re_spirator selection, riot permissible exposure. - In this study, 84 of the 336 IDLH values
were reviewed ciiticaily. For 79 of the 84 compounds (94%), the IDLH concentrations
did not appear to be adequately protectivé for a 30-minute exposure. Comparing IDLH
values to LCsgs, 18 compounds were in the same range as lethal levels for animals.
Severe toxic effects might ‘result from exposure to the IDLH concentrations for 45
compounds. All the NAS emergency exposure guidance levels developed for the
military were below the respective IDLH vailues. In comparison to lethal or severe
toxicity endpoints, the IDLH varied up to four orders of magnitude; and the IDLH values
vary by 200-fold when compared with NAS emergendy guidance levels. Thus, IDLH
values represent_.inconsisftent estimates of toxicity. Consequently, the use of IDLH
values as planning guidelines for accidental releases would appear inappropriate.
Several of the IDLH values have been subsequently changed; how.ever,' it is likely that .

the general criticism stiil holdé as indicated beiow.

Specifically with i'egard to the substances evaluated in the doci.lment, the report
made the following points. Acetone’s IDLH was similar to the RDgo (respiratory rate -
depression- of 50% in mice) reported for the compound. As indicated in the report,

. exposure to 1/10 the RDsp; would be expected to be irritating to the eyes, nose, and
throat bu{ would be tolerable, while 1/100 the RDsp would cause slight to négiigible
irritation. The IDLH for acetone was also found to be 2.4 times greater than the 1-hour
emergency exposure guidance level developed by NAS committee on. toxicology to

protect military pérsonhel.

With regard to formajldehyde,'th'e IDLH was found to be 32 times greater than
the RD3q reported for the compound and 1/8 the LCsy reported in the rat.
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For hydrogen chloride, the IDLH was found to be reasonably below the LCsp and
RDso, however it was 100 times greater than the SPEGL develbped by the NAS.

With regards to phosgene, little was reporte=d except that the IDLH’ was 10 tlmes
greater than the EEGL developed by the NAS.

The Executive Summary of the risk assessment document cites FEMA (1 993) as
the basis for choosing the IDLH: “FEMA (1993) also preserits a four-tier system fcsr
classifying the consequences of accident scenarios. This system has been used as the
basis for developing the following severity of consequence categories in the Accideht
Analysis: Minor - No exceedance of an IDLH ... Moderate - Exceedance of IDLH values
in inhabited areas over distances of 100 meters or less ...Major - Exceedance of IDLH
values in inhabited areas over distances between 1‘0|0 and 1,000 meters... Catastrophic
- Exceedance of IDLH values in inhabited areas over distances greater than 1,000
meters..."” However, the FEMA (1993) document actually states: ‘ ‘

“Minor accidents are speciﬁéd herein as those with the potential to have
one or more of the following featurés: low potential for serious human injuries; no
potential for human fatalities; no need for a formal evacuation, although the
public may be cleared from the immediate area of the spill or discharge;
localized, non-severe contamination of the environment which does not requiré
costly cleanup and recovery efforts; no need for resources beyond those

normalily and currently available to local response forces.

“Accidents are specified herein as of moderate severity when they have
the potential to have one or more of the folloWing features: up to 10'pot§ntial
human fatalities; up to 100 potential human injuries requifing medical treatment
or observatlon evacuation of up to 2000 people Iocallzed contamination of the ,
environment requiring a formai but quickly accomphshed cleanup effort; possnble
assistance needed from county and state authorities; _only limited need for

specialized equipment, services, or materials far a rapid and effective response. i
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-Major accidents are specified herein as those with the potential to have
one or more of the following features: up to 100 potential fatalities; up to several
hundred potential human injuries requiring medical treatment or observation;
evacuation of up to 20,000 people; significant contami'nation of the environment
requiring a formal and somewhat prolonged cleanup effort; assistance needed
from county, state, and possible federal authorities; significant need for
specialized equipment, services, or materials for a i’apid and effective response.

“Ca;as:rgphig accidents. are deﬁned as those having tﬁe potential to have
orie or more of the following features: more than 100 potential human fatalities;
more than ‘360 potential human injuries requiring formal medical treati'nent;
evacuation of more than 20,000 people; significant contamination of the
environment requiring a formal, prolonged, and expensive cleanup effort to
protect human health and the environment; assistance ‘needed from county,
state and federal -authorities; significant need for specialized equipment,

services, or materials for a rapid and effective response.”

The FEMA (1993) also suggested that NAS values be chosen as a first priority

by stating: “Some optiohs, in order of decreasing preference, and by no means
mandatory for use, are as follows: use the NAS/NRC SPEGL or the AIHA ERPG-2

value for the material if one has been established; consult a toxicologist or similarly

qualified individual for advice based on a formal review of the toxicity of the material of

concern; use the highest value among the following:

- IDLH value divided by 10 (with “10” being a safety factor)
- TLV-STEL ‘

- TLV-TWA multiplied by 3 (if a TLV-STEL does not exist)

- TLV-C’ ) .

Consequently, the FEMA document does not appear to recommend the |DLH.

However, even if the IDLH was used in the scréening for surrogate chemicals, other

more specific values could have been'used in the actual scenario analysis.
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SPECIFIC COMMENTS ON THE USE OF THE FORMALDEHYDE IDLH IN THE ACCIDENT ANALYSIS

The choice of thé IDLH to evaluate the severe toxicity of formaldehyde may“be
inappropriate. The IDLH for formaldehyde is provided in Table 1li-1 és 0.024 g/m3
(which is equivalent to 20 ppm); it would have been helpful if the document providedi.the
level in ppm in various tables and appropriate places since all the comparisons are
made in the document based on ppm. The basis of the IDLH is Patty (1963) reported
that exposure to 10 to 20 ppm produces almost immediate eye irritation and a sharp
burning sensation of the nose and throat which may be associated with sneez:ing, )
difficulty in taking a deep breath, and coug'l_i'i'ng‘; recovery is prompt from these transient
effects and that exposure for § to 10 minutes to 50 to 100 ppm might cause serious

injury to the lower respiratory passages in man.

At the present time the AIHA ERPG-2 (AIHA 1991) appears to. be a better

toxicity criterion for evaluating the serious irreversible health: effects of formaldehyde.

This value is 10 ppm (12 mg/m®). The value is reportedly based on Brabec, 1981; Kulle
et al., 1987; Sim and Pattle, 1957, and AIHA, 1991. '

Sim and Pattle (1957) exposed twelve men to 17.3 mg/m® (13.9 ppm) for 30
minutes. This concentration "of formaldehyde caused “considerable nasal and eye
irritation when they first entered the chamber, but, despite the continued mild lacrimation
for some period of time, there was no marked response (pulmonary or cardiovascular)
to the exposure.” '.l'he eye irritation was not severe and was absent after 10 ,min'utes in
the chamber (Sim and Pattle, 1957). | :

The intensity of sensory irritation symptoms diminishes during exposure to
forméldehyde at approximately 5 ppm, however, tolerance is lost after 1-2 hours of
exposure (Brabeé, 1881). The ERPG documeni mistakenly cites the Kulle et al. study
as supporting a 10 ppm ERPG-2. . No data on exposures to 10 ppm formaldehyde were
avaiiable in the Kulle article. Feinman (1988) states that most people cannot tolerate
exposures to more than 5 ppm formaldehyde in air; above 10-20 ppm symptoms
become severe and shortness of breath occurs. The Sim and Pattle data are baséd on

only 12 heaithy men and are poorly presénted. In contrast to the Sim and Pattle finding
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that irritation was absent after 10 minutes, Brabec (1981) states that tolerance to the
sen'sory irritation induced by 5§ ppm 'foi'maldehyde was lost after 1-2 hours of exposure.
Because of the cionﬂicting evidence and interprétations offered by these studies, as well.
as the failure to adjust for duration of exposurel alf\d sensitive individuals, the level may
underestimate the impact of exposure to the general pobulatidn Despite‘ the
- shortcomings of the AIHA value and the uncertainties in the conflicting data the‘
ERPG-2 is a more sc:entlﬁcally credible basis for the severe effects of formaldehyde
than the IDLH.
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SPEQIFIQ COMMENTS _ON THE USE OF THE H QEQQE QI_-I_LQRQE IDLH IN_THE ACCIDENT
ANALYSIS

The choice of the IDLH to evaluate the severe toxicity of HC! may be
inappropriate: - The IDLH for HCI is provided in Table ill-1 as 0.075 g/m3. (whit:h is
equivalent to 50 ppm); it would have been helpful if the document provided the level in
ppm in various tables and apprbpriateplaces since all the comparisons are made in the
document based on ppm. The basis of the.IDLH is Patty (1963) stating that according
to Matt (1889, yes, over 100 years ago), as cited in Flury and Zernik (1931),.work is
impossible when one inhales air containing hydrogen chioride in concentrations of 75 to
150 m‘g/m3 (50 to 100 ppm); work is 'difﬁcult but possible when the air contains
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concentrations of 15 to 75 mg/m3 (10 to 50 ppm); and work is undisturbed at;the

concentration of 15 mg/m® (10 ppmi).

According to FEMA (1993) the best value to use to evaluate serious irreveréible
health effects ofhydrdgen chioride is the 1-hour SPEGL (Short-term Public Emergency
Planning Level) of 1 ppm. The rationale states “..in connection with community
exposure during space shuttle launches, the Committee recommends ldwer
éoncentrations, to avoid adverse effects that might occur in a more sensitive
population...” (NRC, 1987). While it appearé that no supporting data is cited to justify
the value, the SPEGL essentially incorporates an additional 20-fold safety factor to the
Emergency Exposure Guidance Level of 20 ppm, to protect sensitive subpopulatiéns.
The EEGL of 20 ppm (29.8 mg/m?®) is based on NRC, 1987; and Kane et al., 1979.

The RDsg in mice for a 10-minute exposure to HCI is reported as 309 ppm
(460 mg/ma) (Kane et al. 1979). The NRC applied an uncertainty factor of 10 to ihe
RDsg to account for interspecies differences yielding a 1-hoqr EEGL of 31 ppm. The
EEGL was further reduced to 20 ppm because “of the paucity of human data.” The 1
ppm value may be an overestimate of the concentration of hydrogen chioride that couid
produce an serious health impact.' Consequently a level closer to 20 ppm or perhaps
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Maximillian University.
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Toxicology. New York, NY Interscience Publishers, p. 851.
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SpPeCIFIC COMMENTS ON THE USE QF THE PHOSGENE DL H IN THE AGCIDENT ANALYSIS

The choice of the IDLH to evaluate the severe toxicity of phosgene may be
inappropriate. The IDLH for phosgene is provided in Table lil-1 as. 0.00081 g/m3, which

is equivalent to 2 ppm.

The best value available to use to evaluate serious irreversible health effects of
phosgene would appear to be the 1-hour NRC-EEGL of 0.2 ppm (0.8 mg/im®). The
basis of this level is Cameron and Foss (1941); Cameron et al. (1942).' The guideline
exposure of 20 mice, 10 rats, 10 guinea pigé, 10 rabbits, 2 cats, and 2 goats to 0.2 ppm
phosgene for 5 hours per day for § days resuited in né deaths, and minimal puimonary
edema in the majority of the animals. In a small percentage of animals: 1 rat, 1 mouse,
1 rabbit, and 3 guinea pigs, massive pulmonary edema was ﬁoted. it was therefore
decided that a éingle 1-hour exposure of humans to 0.2 ppm bhoséene would not cause
serious health effects. The AIHA-ERPG-2 level is also 0.2 ppm.

'However, the NAS docﬁment includes a margin of safety of approximately 5,
, since the 1-hour EEGL is based on a 5-hour exposure, and since the concentration/time-
product for phosgene has been shown to use an exponent (n) of 1 for the equation
"CN*T=K (Rinehart a‘hd-_ Hatch, 1964). However, additional safety factors for
extrapolation from animal data, for approximation of a NOAEL, and for consideration of
sensitive individuals; were not included to protect against pulmon.ary edema in humans.
This le\)el- may therefore uriderestimate the risk and has some uncertainty. It is
noteworthy that the results by Hatch et al ('1986), indicate thé onset of pulmonary
edema in several laboratory species after a 4-hour exposure to 0.2 ppm phosgene and
was not considered in the development of the EEGL. ltis also of interest to indicate that
the AIHA-ERPG-3, has also proposed that the maximum airborne concentration below
which it is believed that nearly all individuals could be exposed for up to one hour with
out: experiencing or developing life-threatening health effects, is 1 ppm (4 mg/m3). That

is below the IDLH of 2 ppm. Based on the above information it would appear to be
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appropriate to reevaluate the accidental impact of phosgene based on the NAS EEGL
(and AIHA ERPG-2) criterion. '

REFERENCES FOR PHOSGENE

American Industrial Hygiene Association. 1989 Emergency Planning Gundelmes for
Phosgene. Akron, OH. ‘

Cameron, G.R., and’ Foss, G.L. 1942, Effects of exposing different animals to a low
concentration of phosgene 1:1,000,000 (4 mg/m ) for 5 hours. Porton report No. 2349,
Washington, D.C.: British Defense Staff, British Embassy. Cited in the NIOSH criteria for
a recommended standard for occupational exposure to phosgene. DHEW/PHS/CDC
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Printing Office, 1976. p.52. ;

Hatch, G.E., Slade, R., Stead, A.G., and Graham, J.A. 1986. Species comparison of
acute inhalation toxicity of ozone and phosgene. J. Toxicol. Environ. Health. 19:43-53. .
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8. In the accident analysis, IDLH (or 10 X LOC) values were used to determine the
downwind distances over which adverse human heaith effects might occur. To
evaluate the 'uncen‘ainty introduced by using the IDLH, a sehsitivity analysis was
conducted where these distances were recalculated using the LOC ( a more
stringent health criteria). ‘Other sources of uncertainty that are idéntified in tﬁe
accident analysis include concentration averaging times, chemical
concentrations, emission rates, and meteorologica) conditions. ‘For most c}f
these parameters it is stated that;cons'ervative assumpt(ons were used to avoid
underestimating risks. Have the uncertainties inherent in the accident analysis

been adequately characterized? For those parameters ‘where sensitivity

o Page 26

D-142



COMMENTS FROM GEORGE V. ALEXEEFF, PH.D., D.A.B.T.

analyses were not conducted, is the conclusion that conservative assumptions

have avoided underestimation valid?

~ Use of the LOC values for phosgene formaldehyde and hydrogen chioride
“appear to be suitable for the accident analysrs This is based on information provrded in
response to questron 7. The LOC values.are very close to the levels suggested in the
response to question 7. Consequently, they would be expected to reflect the impact of

the accidents more appropriately than use of the IDLH.

'The uncertainty analysis considers the implication of a storter averaging time.
This may be a helpful method. Another method would be to consider the relative
exposure-dose based on a concentration” x time metric. The value'of n can be based
on empirical evidence where the vaiue is 2 for formaldehyde and ."hydrogen chioride and
1 for phosgene (American lnstifute of the Chemical Engineers, Guidelines for Chemical
Process Quantitative Risk Analysis, Center for Chemical Process Safety, New York,
NY,. p.156). The exposure-dose comparisons may provide a helpful way of comparing
whether a slight change in the scenario is significant (Alexeeff, G., Lewis, D., and
Lip‘sett, M. (1992) Use of toxicity information in risk _éssessment ‘for accidental releases
of toxic gases, J. Hazard. Meter. 29:387-403). This procedure would take into ac‘count.
the increased importance of concentration relative to the contribution due to time for
formaldehyde and hydrogen chioride. The major limitation of this, and the suggested
metnod in the risk assessrnent, is that at some point exceedance of a_certain

' concentration may resuit in exceedance of an additional effect threshold.
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Risk Assessment for the Waste Techndlogies Industries Hazardous Waste Incinerator Facility

at East Liverpool, Ohio
General Comments

This risk assessment is extensive, in that it covers a wide variety of potential exposure
scenarios and develops risk characterizations for them. The uncertainties of the various elements
have been considered and are well documented. The organization is reasonable given the mass of

the material. Recommendations of the 1993 peer review workshop seem to have been followed.

. Hazard Identification/Dose Response and Risk Characterizaﬁon

1. Selection of surrogate compounds. .
The procedure gave equal weight to emission rate, toxicity and bibaccumulation potential.
* The basis for this is not clear. The three pafameters seem to have similar, broad, .ranges and so
equal weighting probably is reasonable. |

‘ There is still some confusion as to which chemicals have actually been detected in stack
emissions and which are predicted to be there based upon modeling. It would be less confusing if
potential emissions were labeled as such. For example, Table I-1 would be more appropriately

labeled ““Substances of Concern in Potential Stack Emissions.”

2. Special consideration for dose-response evaluation of some chemicals.

The methods used to characterize cancer and non-cancer risks are very different and the
expression and interpretaﬁon of the results could lead to conﬁ;siqn. The methodologie'svfor PAHs,
lead, mercury, nickel, chromium, acid gases and particulate matter secm reasonable. The‘approaclh

for diéxins and furans is to not estimate non-cancer risks. |
J v The non-cancer risks of dioxins and furans have not been characterized because EPA has
" ' not yet determined the reference dose/ concentration, at which no adverse effects are expected. In
the chapter on toxicity assessment (V/III), the contexf suggésts the reference dose has not Been
determined because there is not agreement as to which effects are toxic and which effects are
ancillary, and not to be considered as toxic and therefore the reference dose cannot be detemﬁ'ned.

There are data on dose-response relationship of specific toxic effects and a better solution would be
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to estimate the risks of these specific adverse effects-individually rather than not estimate non-
cancer risks because the “global” risk cannot be estimated. Reproducﬁve/developmental toxicity is
one non-cancer toxicity for which there are good data, and for which there is serious conéer‘n.
There are data that suggest that reproductive effects occur at lower exposures or body burdens, so '
that estimating the risk of cancer is not estimating the mb_s{ 'écnsitive outcome. The problem is the
perception that reproducﬁve/developrﬁental and immune toxic effects occur at doses lower than :
those that cause cancer. Therefore, while the risk from cancer is in the range of 3.2X10” to

5.8X10™® the other effects will occur at lesser exposures and therefore will be more prevalent.

3. Population and subpopulation selection.
Seems to be appropriate, in that it addressed both a “representative” or likely exposure and

an upper end exposure.

4. Appropriateness of risk estimate terms “average risk” and “maximum risk” (
While reading the risk characterization chapter, I understood the meaning of the terms
“area average” and “maxiinum concentration” however, one could easily misconstrue the meaning
of “maximum concentration” in the tables if one did not read thé text closely. Tables should have;
sufficient headings or footnotes so that one can discern the results being presented without having
to refer back to the text. My impression of the text is that the terms “average risk” and “maximum
risk” were used with qualifiers so tﬁat it was clear that maximum referred to an even smaller region
that, because of differences of dispersion, had higher chemical concentrations than the subarea as.a
whole. I would not use the term “maximum risk” to refer to the risk associated with this exposure,

however, as that would be misleading.

5. Non-cancer risks adequately addressed?

The discussion of endocrine disrupters does explain why the risks cannot be characterized.
However, it is not clear why endocrine disruption has been considered, and which chemical(s) are’

endocrine disrupters.
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-The non-cancer risks of dioxin have not been characterized, as discussed in #2, above.

Dioxin is a major concermn with this facility and its” non-cancer risks should be addressed.

6 Addltmty/synergv uncertainties .
This was discussed only briefly in V/VIIL. It would be useful to include discussion of what

is known about interactions among chemicals, particularly at relatively low concentrations (such as

interactions mediated by changes in metabolism are unlikely because at low exposures; ‘the amount

of enzyme does not limit the amc_iunt of metabolism and therefore formation of reactive

~ intermediates).

7. Identification of key assumptions
* Qverall, this seems to be well done. The tables are particularly useful.

8. Overall adequacy of risk characterization ‘ ,

The risk characterization as presented is as readable as I suspect such a document could
be. Much of the mformatlon is in tables and table titles, column headings and footnotes sometimes
could be more detailed. The question of non-cancer dioxin risks was not addressed as well as it

should have been and that undermines the adequacy of the risk characterization.

Accident Analysis

General comment: . ‘ »

The impact on East End Elexhentary School is a major concern for the accident analysis.
The use of pbpulation densities seems to hide the fact that an elementary school full of children is
within 1000 feet of the site. How many children are in thelschoo'l? The truck route also goes by
Garfield School. What kind of school is this? How many students? Are deliveries expected during
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school hours or afterwards? How much is the school expesed under the various m_eteorological;

conditions, or under what conditions is thé school more likely to be exposed? -

The accident scenarios and chemicals selected seem to be reasonable choices for exploring
the effects of a range of accidents and conditions under which the accidents occur. In the : |
discussion of the severity of occurrences, I would have liked explicit reference to the East End
Elementary School. I suggest that the &cussion of the probability of occunen& include a more
detailed presentation of the rationale for the ﬁnal probability result (combining the. probablhty of

the accident occurring under the'specific meteorological conditions).

The sensitivity analysis of the IDLH vs. LOC wias 1llummatmg and disconcerting. It
presents a reasonable case for not using the IDLH for ttus type of analysis. The IDLH i is designed
to protect healthy adult male workers from severe consequences. Children are likely to be more .
sensitive. At elementary school age, many childhood astluhat_ics have not yet ouigrown their
asthma. Also, elerriqntary school children have colds and other respiratory infections more often
and so are less able to deal with additional fegpiratory c]haﬂenges. Anoﬂxer component of the
IDLH is that the indiv:idual will leave the environment so that exposure is of a short duration. The
prospect of evacuating ’an elementary scﬁool is daunting, although I suspect a “shelter in place” -

strategy would probably be the more reasonable response.
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Conini_ents on WTI Draft Final Risk Assessment (Décember, 1995)
Thomas A. Gésiewicz, Ph.D., Professor of Toxicology, Department: of
Environmental Medicine, University of Rochester Medical Center, Rochester, New
York 14642 .

‘ Ihavé focused my attention on the following: Executive Summary (Volume
1), Facility Background (Volume I}, Human Health Risk Assessment (Volume V),
Screening Ecological Risk Assessment (Volume VI), and Accident Analysis.
(Volume VIl). Most of my comments héve been directed at these volumes. |
have also briefly reviewed Facility Emissions (Vblume IIlI) and Atmospheric
Dispersion and Deposition Modeling (Volume V) in order to obtain general view
of how certain data and principles applied‘in the Hufnan Health Risk and

Accident Analysis volumes were generated.

l. General Comments:
1. Overall the risk assessment appeared to be well organized and presented in
a logical format. | | liked the idea of presenting the detéiled discussion of
- certain items and the bulk of the data as Appendices, while focusing on the
main and important thrust of the particular'v‘olumes within individual
chapters. Nevertheless, due to the (mostly) thorough nature of the
document and the number of volumes and paQ'es necessary to contain all of
this information, | found the document at times difficult to wade through,
especially when searching for particular information. Better cross-
referencing would have been useful. For example, when a point is made
about a particular piece of data, the page number and or Appendix page
number would have been useful beyond just giving the \/olume or Chapter
number. In most cases the text was well written and concise. However,
each dhapter, for the most part, wlas very thordugh and there was enough
" redundance of explanation and information to allow each to stand on its
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own while referring back to other sections for specific details and data.
Executive summary: For tr{e most part the ExechtiVe Summary appears to
reflect the data, approaches used, and conclusions derived. It is
emphasized often, and appropriately, that in most cases conservative
approaches and assumptions were used s:o that the data 'likely represents
an overestimate of the risk.

There were several major modifications suggested by the 1993 workshop. ‘

Tr';e recommendation was made for additional performance tests to
develop more reliable estimates of emissions have been performed. These
have added to the reliability and accuracy of the assessment. '

Within the context of the HumanrHealth Exposure Assessment, the 1993
workshop also recommended an updating of food consumption déta and
the inclusion and/or consideration of other exposed po‘pulatic‘m groups.
These have been adequately addressed and/or considered by the present
document.

The workshop suggested more consideration be given to uncertaintieé
and variability. In the present document, much additional effort was made
in this document for assessing uncertainty and variability, in particular which’
parameters and/or measurements were most likely to be highly variable
and the likely degree of variability. There weré also many factors: which
contributed to the uﬁcertaintly of the éither the assumptions béing made or
the data being used. These were, for the most part, also appropriatel[y
discussed and/or documented. Some exceptions are discussed in my
specific comments below.

A recommendation was madé to consider in more détail upset
conditions, fugitive emissions, and accidents. For the moét part this has
been adequately addressed. ~ Some further considerations are detailed
below. ‘

For particular chemicals, the physical and chemical form of several of tﬁe

D-150



Gasiewiéz, T.A.

metals was identified as influencing transport.” Where appropriate, and
where data was available, this has been considered by the present
document. In many of these cases, only limited data was available, and the
conservative, but not totally unrealistic, approach was applied. |

The workshop recommended that an ecological risk assessment be
conducted. A laudable, and what appears to be a reasonably thorough,
attempt was made at this risk assessment. However, | have made a
number of specific recommendations below.

The consideration of several additional compounds was recommended
by the workshop. I[n some cases, the contributions to the total risk was
minimal. However, for others, especially for certain polycyclic aromatic
hydrocarbons, the contributed risk was considerable. -Thus, this turned out
to be a valdable suggestion by the previous workshop.

The workshop also recommended a consideration of the additive and/or

synergistic effects. Although the present document has considered these
interactions, very little and specific data is available that could. be

reasonabiy used for this risk assessment. The method of adding risks for
these compounds is actually one of the difficulties which, in my dpinion, has
not been adequately discussed. My specific comments are noted below.

It would have been useful for a statement to be made if in fact all the
recommendations by the workshop were considered in this document. |t is
indicated on p. V-1 that “.a concérted attempt has been made to
incorporate the recommendations provided by the Peer Review Panel.” It
would have been useful to indicate, perhaps in a Table, what these
recommendations were, -if or if not these recommendations were
incorporated, why or why not they were incorporated, and if incorporated,’
 what was the overall effect on the risk assessment process. From what
has been presented, the reviewer does not know if there were some that

the present document did not consider? This should have been more
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specifically, and likely very simply, addressed.

As indicated, “..there are always additional data and method development
efforts that could be undertaken to reduce the level of uncertainty”. The
question has been put -f‘orth of whether theré are s;e‘r‘ious data 'pr
methodological gaps in this particular assessment that would preclude“its
use. in a decision-making process. Much of the risk assessment describédlfn
this document depends on the accuracy and reliability of the models hsed
for' predicting cencentrations of particular chemicals in environmental -
receptors, i.e. soil, foodstuffs, water, and in human tissues exposed to
these chemicals either directly or indirectly. These predicted’ concentratiohs
are given in some of the Appendices of Volume V. Realizing that the
concentrations used for this risk assessment are those predicted to be
contributed by the WTI fécility, it would have been extremely useful for an
additional section (in the uncertainty ‘analysis.?) to éompare these
concentrations to present, i.e. “background” Ievels, in environmental
receptors and human'tissues. Certainly. there is enough literature already
available to indicste_what these “background” levels might‘be. If data were
available from the locality under consideration; so much the better. The
lack of this comparison, in my opinion, decreases the reviewers confidence'in
the models being used, despite their apparent theoretical goodness. Ore
would predict that the numbers generated from the modeis would be
substantially less, but within at least 1 to 2 ordérs of magnitude, than the
determined background levels. If the pr‘édicted numbers happened to' be
substantially lower or any higher, then it would be apparent that something"
is wrong with the particular model, the assumptions made, and/or .the data
used. Again, if nothing else, this comparison would have increased
confidence in the models being used. No such comparlson was apparent n
this document, and | would recommencd that such be made for each

chemical of concern prior to the use of this risk assessment for any decnsuon
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making process.

For the most part very conservative assumptions haVe been made in
this pérticular risk assessment brocess. One of the most conservative
assumptions is that the risk is additive for .all chemical exposures. With
some exceptions, i.e. the dioxins and dibenzofurans, for which there is
reasonably good data, this is probably an unreasonable assumption and for
which there is Iittlekor no data. | would recommend that any the risk be
based on the most hazardous chemical group, e.g. the dioxins, without the
consideration of additivity from the other chemicals unless reasonably good
data were available. ‘ v
Long-term research: This reviewer would recommend that more effort be
made to gather real world numbers in terms of concentrations in
en\/iroﬁmental receptors and the contributions of various sources to these
concentrations.  Although, as indicated above, the- models, in most cases
seem theoretically appropriate, real world data would be much better not
only to estimate risks more accurately but to test the models. Thus, more
research should be made into testing the models déveloped and their
parameters under a real world situation.

Comments on Volume |, Executive Summary:

General Comments: At least for the ‘Human Risk Assessment and Accident

‘Analysis volumes, the Executive Summary is an accurate reflection of these

both in specific data and conclusions from the data. - Importantly, it has
also been emphasized that in general vefy conservative assumptions have
been uéed, and thus the predicted risks aré more likely to be overestimated |
than underestimated. ‘

p. 1I-3 and elsewhere throughout this risk analysis: Since this is a scientific

analysis, the temperatures should be presented as dégrees C, rather than

degrees F.
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3. pp. IH-1 through [Hi-3 discuss incinerator Stack' Emissions. If not alread!y
done in the specific volume where this is discussed more thoroughly,
somewhere in the document it should be indicated how efficiéncy of
combustion changes over time and usage, how often ‘maintenence
procedures are performed and how these procedures (or the lack of such
procedures) are likely to change the combustion efficiencies and thus the
emissions. | ‘

4, p. IV-4: 1t is indicated that the use of the CALPUFFahd ISC-COMPDEP
models indicates that “.the inclusion of calm wind dispersion and fumigation
does not have a significant effect on the peak prédicted concentrations
from the WTI incinerator stack”. Thisis an important conclusion, but - seems
counter-intuitive. This might be explained in more detail here. Are there aﬁy
real data to-back up the suggestions of the models? Here again, as noted
abc;ve although the models are undoubtedly useful, it seems necessary to
consider real data and compare the predicted to actually observed data
whenever possnble For such important conclusions, if no real-world data is
available a statement should be made indicating such.

5. p. V-3, Fugative Emissions: Here is should be mentioned if there should be
any consideration of groundwater contamination and why or why not. In
addition, although this might have been cohsidered elsewhere, what are the
concerns, if any, to the workers at the WTI site? Are workers who may
also be highly exposed by residence or life-style an additional population to
consider? - :

6. p. V-10: Here for “Fugative Emissions” it should be stated specifically for
which subgroup the risk estimates are giveh. | .

7. V-11:. Regardless of the very conservative assumption of additivity of risks
and hazard quotients across all exposure pathways, it seems inappropriaté
do this simply since there is no evidence to indicate (with the exception oif

the dioxin-like compounds) that the risks are additive. This seems to be an:
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overly conservative assumption. If there is any basis for such an
assumption is should be clearly explained.

Comments on Volume II, Introduction:
p. I1-2: Although this reviewer realizes that this is not the central focus of

‘these risk assessment document, there is some concern likely to be

generated (and there should be some real 6oncern) that regardless of the
risk éstimates from | the WT! facility alone, the facility may be contributing to
an existing problem for the population of the area due to the presence of
cher indUstries and other sources of area pollution. This is especially true

since there are a number of coal-fired power plants in the area. For

example, it would be useful to have some data on the relative levels of
dioxin-like compounds and PAHs in cattle, milk, and fish in the area. In
addition, environmental conditions, especially during inversions, may allow
Very high air levels of a‘variety‘ of air pollutants. These points should be
addressed, even if only in a general sense, somewhere in this document.

p. ll-‘4, line 8. The phrase “..if éppropriate.v.” should be briefly explained here.
p. 1I-5: It should be specified what happens to the sand and activated
carbon that is used to treat the contaminated water. Where does this go?
Likewise on p. II-7, it should be indicate where the collected fly ash is taken

for “.treatment and disposal..”.

IV. Comments on Volume ‘V, Human Health Risk Assessment:
Comments Re “Charge to Reviewers”

1.

General Comments: Well organized and documented. Methodology and
approaches are appropriate. The choice of surrogates is well rationalized.
The food consumption data has been updated as requested by the 1993
review. In addition, the document has now considered the PAHSs - this is an

important addition to the document considering the relative contribution
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these compounds have to the total risk assessment. Fugative emmission
are considered in more detail, althodgh nothing is mentioned of any potential
groundwater . contamination. Additive and syner’gistiq effects. are
considered, although little can be done since little data is available.
. Characterization of the exposure .estimates in terms of “central tendéncy”,
“high end”, and “bounding” exposures: The terms of “central tendency’; and
“high end” exposures are certainly well defined at thelbeginning of Chaptér
VIl on Estimation- of Exposure bose. However, throughout -the téxt the .
terms of “average exposure” and “maximal exposure” are used in their
places. "This seems appropriate and clearly understandable. The terhw
“bounding exposure” is rafely used elsewhere in the text. In my opinion, the
risk characterization for a “bounding exposure” seems inappropriate ‘arjd
not needed. o
Procedure for combining environmental media concentration, intake rate,
and duration -/ fredugncy of exposure to deyelop estfmate,s of exposure:
This procedure was well described, and in most cases was based on sound
and documented rationale. Where assumptions were made they appeared
to be clearly explained with much considération of unéertainty analysis. In
fact, it ‘took a great deal of effort to wade through the documentatign and
explanation of models, etc. bécause it was done very thoroughly.
Identification of Important Sources and Patﬁway Routes: Very thorough
and clear approaches. All of the signifidant pathways of ,expos‘dre
appeared to be identified. With one excép'tioﬁ all of the significantly éxposéd
su‘bgroups\ appeared to have been identified. One subgroup that was not
considered was WTI wquéré who may live in the area. Should this group
have been considered? | | ,
Key assumptions for est»imatior) of chemical boncentrations and estimatidn
of exposure: Most of the assumptions are conservative and would tend fo

overestimate these concentrations. Where there is a possibility of an
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underestimate due to an assumption the magnitude of the effect tended to
be low. An excéption might be the assumption that inorganic compounds
do not accumulate in mother's milk. This should not be assumed as milk
would be a significant route of exposure eépecially for compounds such-as
methylmercury. |f this assumption is made it should be backed up with
referenced data most of which likely exists. Further literature s‘ear,ching is
needed here. In fact, this felates to my main criticism of the document -
lack of referencing real world data for which there is likely much available.
This referencing would allow us to have greater confidence in the models
being used. ' .

Uncertainties: This risk’ assessment\process is full of uncertainties and |
think that the document does a reasonable job in confronting these and
appropriately pointing oﬁt what they are; why they are uncertainties (i.e.
lack of data, or variation in day-to-day environmeﬁtai conditions, etc.), how
they might affect the process (either aﬁ underestimate or overegstimate),
and what the general magnitude of the effect might be. In most cases a
Table is presented at the end of each chapter to identify these uncertainties
and indicate their nature and poésible affect on the risk assessment.
Selection of surrogate compounds: The chosen ranking is appropriate.
Dose-response evaluation for chemicals: The dose-response evaluation for
the dioxins/furans is based primarily on TEFs. This is appropriate given the
mechanistic data, albeit the uncertaintiés surrounding the values for the
TEFs. The PAHs are given relative potencies from zero to one, with
benzo(a)pyrene given a potency of 1.0. As an interim approach, this seems
appropriate. The lead data is based on a model predicting blood levels in
- children. Given the greater sensitivity of children, this is entirely apprbpriate.
The considerations for mercury are based on its inorganic and organic
forms. Given the inportance of the organic forms and the documented

recommendations, these considerations are appropriate. There are also
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forms’ of nickelthat may or may not be carcinogenic. The -assumptions for
nickel that it all exists as _a,n,.inhalation carcinogen are very conservative, but
nevertheless, appropriate for this case. Similarly the assumption' for
chromium is very conservative. For acid gases and particulate matter the
NAAQS values are used. This is appropriate. » .
Identification of subpopulations: In many cases, the use of non-site data
was appropriate given the lack of good data and the cost and time of
obtaining good data. In other cases, such as for subsistence farmers and
the consumption of local meat some site specific data, although some mofe
formalized than others, were used to-identify subpopulations at risk and
estimate exposure rates. This is actually better than what | would have
expected and was glad to see some consideration of local data, although it
is not c|ear(how agﬁcurate these data are. | Nevertheless, it provides some
directions for estimation of these parameters. '

10. Average vs maximum risks: The term “average risk” is appropriate given

11.

the nature of the paramaters, i.e. average emission rates, average air
dispersion/depgosition, and “typical” exposu‘re factors. There might be some
consideration as to whether the “maximum” risk should be based on
maximal emission rates. This would be a conservative approach - and this
reviewer thinks actua'lly too conservative. | Given the facility operations, it lS
highly unlikely that maximal emission rates will ever be approached. Thus,
the use of avérage emission rates for maximum risks seems appropriate,
also given the very‘.conservat_ive assumption of maximum a;ir
concentrations. '

Non-cancer risks: It is this reviewers opinion that given the available daté,
these risks have been adequately addressed. Giventhe paucity of data in
most cases, the discussion of “endocrine disrupters” would have beén
inappropriate here. Nevertheless, it is an area of concern that should be

addressed at later dates once more specific data is available. For the '
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dioxins/furans, the numbers used for the cancer risk are likely overly
conservative and, at least based on the availabie data, would likely protect

against the non-cancer risks from these compounds.

12 Additivity and synergy: Given the data available, the discussion is

appropriate. As indicated elsewhere in rﬁy review, it is my opinion that the
additivity of risks for all compounds is very very conservative. This should

have been given more discussion.

13. Assumptions for estimation of dose and risk: As noted above the

14.

assumption of additivity for -individual bhémicals '(p.VllI-SS, Volume V) is
certainly a very, very conservative assumption. This should have been given
more discussion to point this out very clearly. Giventhe paucity of available
data the noncancer health risks due to infant ingestion of breast milk are
not considered. This should be inen more discussion given the noted
effects of some of the metals, i.e. lead, methylmercury, and even dioxins
(some reéent, data) on learning and behavior. |

Q\}erall ‘adequacy of risk characterization: With the exception of the

above - seemingly adequate.

Specific Comments

1.

[1I-5, 1st sentence of first full paragréph: This is not quiie true since certain
other congeners which do not have chlorines inthe 2, 3, 7, and 8 positions
also have dioxin-like activity. - However, the potency of most of these is
very, very low on a relative basis. This reviewer would recommend a
qualification of something like “...as. displaying dioxin-like activity of
significant potency”. -

p. -6, line 8 from bottom: Eliminate the term “hydroxylase” here. Also the
next sentence add “Based partially upon differences...” since the receptor
binding data was not the exclusive data upon which the TEFs ha\)e been
developed. |

3. p. IV-2: Here it is indicated that 31 compounds were not evaluated in this
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assessment because emission rates were not available. Somewhere in the
document a table should show what these compounds are. _
Chapter VI, Estimation of Environmental Concentrations: As noted in 1.4
above, some comparison of the predicted WTl-céntributed concentrations
to real world concentrations would be useful. In my opinion, this is a very
important deficiency of this document. - '
p. VII-18, 1st sentence: For completeness some brief explanation of how it
was determined that “.plant uptake of vapor-phase dioxin/furans is thé
primary contributor to total risk” is needed here. [t simply could be
indicated that consumption of plants is the major contribution to the body
burden of dioxin/furans.in cattle. (See p. IX-1- in Volume V as well.) |
p. VII-18, 4th Iiné from bottom of 2nd paragréph: ~ Shouldn’t this be
Appendix IV-4 instead of IV-1?
p. VIlI-1, 1st sentence: In Chapter Vil only the dose estimatés for the adulit‘
subsistence farmer in subarea E1 are presented. Are the data for the
other population'supgrbups somewhere else? |
p. ViIl-2, B, Estimation of Risks Due to Stack Emiésions:‘ For the
noncarcinogenic effects it would be- useful to list for each compound w'hait
the particular noncarcinogenic effect was. This might either strengthen or
weaken an argument for assuming additivity of risks. Likewise for
carcinogenic effects, it should be indicated whether a particular tYpe of
tumor or total tumors are being considered. ‘
p. ,Vlll-8', c, Potential.Health Effects...and Particulate Matter: For
completeness, it should be mentioned whether or not the maximum
_predicted concentrations are during a ‘period of inversions or other
environmental conditions.v Again, it would. also be useful to know the real
world concentrations of these poliutants in the pérticular_ area of interest. -
10. p. VIII-2, |, Estimated Risks Due fo Fugitive Organic Vapér Emissions: Data

is given for the lifetime cancer risks due to average exposure. What about

D-160



Gasiewicz, T.A.

- maximum exposure? (Are these numbers a concern for workers at the .
‘plant who might live close to the facility??) . ‘
11.‘pp IX-1 and -IX-2: Here again, some comparison with real data would
assist in the uncertainty analysis.
12. p. X-3, Cancer Risks, 1st paragraph: There should be some clarification
here to distinguish more specifically the average total cancer risk for each
~ of the subpopulation groups vs the highest cancer risk for the subsistence
farmer. For the latter, shouldn’t this be “the cancer risk for. maximal (or
highest end)‘ exposure”? The way is is presently worded it sounds like of
' the subpopulation groups the subsistence farmer has the greatest risk for
the -average total cancer risk.
13. Appendix V-5, p. 2, Individuals Who Work at WTI: It is stated that
“evaluation of worker exposure ....is beyond the scope of the WTI Risk
Assessment”. What if those same workers also live in the area that is

predicted to be the most heavily contaminated? It would seem that this is
a population that should be considered. If indeed this is beyond the scope
.of the Risk Assessment, specific reasoning and rationale should be given.

14. Appendlx V-8, p. 1, bottom 7 lines: It is not clear why 6nly 6 year
exposure is used for chilhood exposures. Shouldn’t this be extended to
cover the age until the end of high school. Is this inconsistent with what is
stated on the top of p. 12? , |

15. Appendix V-8, p. 40, Tablé 17: It is not at all clear why 1) (as noted
above) ED.s 6 years for both the child resident and school-age children, 2)
the assumed BW for these groups ére differgnt, and 3) the LT value is same
here across all subgroups. This is not obvious heré‘and.should either be
explained or cross-referenced to somewhere else in text where it is

explained. -
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. Comments on Volume VI, Screening Ecological Risk Assessment:
1. p. -2, bottom 8 lines: ;l'he differences among SERA, PERA, and DERA
should be explained more thoroughly in terms of the data base used, the
assumptions made, etc. ' This is especially important since the present SERA
indicate possible risks for certain chemicals that would have to' be
considered in more detail by the PERA and DERA.

p. 1-6, line 5 from top: It has not been explained why a 30-year
accumulation of the chemicals has been assumed. |
p. 19, Indicator Species: Based on the chemicals of interest, would it not
be good ;to choose a most sensitive species? The indicator species chosen,
although perhaps representative of celfain groups, may not truly cover a
most sensitive species. Data ‘should be available, again based on the
chemicals of interest, fon; a most sensitive species for each chemical. If
these species are within the area_uﬁder consideration than this most
sensitive species shouid be represented.

IV. ldentification of Ecological Chemicals of Concern: Is there :any
consideration of the possibility that the existing levels of certain chemicals
may already be high in the area of concern due to the amount of
industrialization present? Willthe WTI facility contribute to a problem that
already exists? This should be addressed somewhere in the document. As
this reviewer noted for other volumes, some data on élready existing levels
of certain chemicals already existing in the area of concern would be useful.
p. IV-4, B, “Development.f., last 2 sentences of 1st paragraph: Despite the
discussion, it is nbt clear to this reviwer why' the emission rates used in the
SERA differ from that used in the HHRA. The discussion should be more
precise - but obviously brief.

p. IV-11, 1st paragraph: For the aquatié organisms, the discussion should
mention if all stages of development are considered vs‘jurst adult animals.

For example, it is well known that developing fish are extremely sensitive to
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dioxins/furans. | believe that the endpoints examined (in Appendix VI-22) do
cover fish embryo, eggs etc, but this should be mentioned here as well.

V, Characterization of Exposuré: Here it is indicated that “the potential for

adverse effects to ecological receptors....is a function of.....(2) the

concentrations of chemicals in the media to which the receptor is likely to be
exposed...”. Without a consideration of what is already there from other
contributing sources, this analysis might be considered somewhat useless.
it would be worthwhile to have some real world data regarding the
concentrations of some of these chemicals that may already be present in
the particular environment. This data might also help to have some
confidence in the modeling that is being used to estimate exposures.

p. V-61 and in other tables in this chapter: For the fota_l dioxin/furans - is
this as TEQs? | |

Comments on VII, Accident Analysis:

Comments Re “Charge to Reviewers”

1.

Selection of Scenarios: -A number of scenarios were initially considered as
potential accident scenarios. These included the ones finally selected for
analysis.as well as others including, for example, failure of air pollution
control equipment. A number of criteria were used to make the final
selections. These were well justified and had good rationale. The final
selections .were appropriate.

- Selection of Chemicals: The selection of chemicals was based on the
substanées handled at the WTI facility, acute toxicity indices, volatility, and
estimated maximum concentrations in waste.These criteria were
appropriate. It might have been useful to consider persistence as an
additional criteria for off-sitevspills, espeéially where ground and/or surface
water might be contaminated.

Chemical Release Rates: With two exceptions the méthodology used and
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assumptions made seemed to be appropriate and mainly conservative. The
exceptions are the assumptions surrounding ambient temperatures :and
roadway sites. In- both cases worst-case, but. nevertheless real,
parameters should have been used. ’

4. Atmospheric Dispersion Modeling: The selections appeared to be well-
justified and appropriate. However, this is somewhat beybnd the limits of
this reviewers exbertise.

5. Severity of Consequences and Probability of Occurrence: Based on the use
of the IDLH values and the assumptions used to determine rélease rates,
the categorization of severity and probability appear to be corr:ect.
Notably, the probabilities are likely an overestimate based on sqme‘
historical data presented. ‘

o

Key Assumptions: | have commented on-the use of IDLH and the roadway
sites above .and below. The other assumptions seem reasonable, but not
without a significant amount of uncertainty. For example, the 30-minute
exposure 'assumption may not neceéssarily be the worst-case assumption.
This might be altered since it may have a significant effect on the rankmg of
events. The others are fairly conservative assumptlons

7. Useof IDLH Values: lhave commented on these above an below. There is
no specific rational presented for using 10 x the LOC values for chemicals
for which IDLH values have not been established. This seems to be even
more reason for using the LOC values for the analyses. }

8. Uncertainties: For the most part the uricertainties,appeared to adequately
addressed. As noted in my other comments, there are other :etreas where,
in my opinion, the best conservative as sumptions have not been made to
avoid underestimation.

Specific Comments: _

1. p. I-5: The use of IDLH values seems to be inappropriate in as much as

these values, as the document states, “.were originally developed to be
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protective for healthy adult male workers..” and have not been adjusted to
account for heterogeneous populations. | would have recommended strictly
using the LOC vélues. Nevertheless, a “sensitivity analysis” was performed
using the LOC values. ,, *
. 1, Accident Scenarios: Good rationale has been used for the scenarios used
here. These appear to likely account for most, if not all, of the expected
(predicted) accidents. Indeed, some historical data was presented to
indicate that this would be the case. Fairly conservative assumptions have
been made. | |
1, Chemicals of Potential Concern: The selection of chemicals is well
documented and based on sound and appropriate criteria. This is based on’
part on the use of the WTI facility. | |
. 1V, Characterization of Accidental ‘Releases: Here although the assumptions
~are mainly conservative, for some pararﬁeters only the average and not,

worst-case values are used. For example, 68°F is used as the ambient
temperature. In fact temperatures have been documented in the 80s.
Depending on the scenario and particular chemical in question the higher
 temperature should have beén used as a more conservative and worst, but -
real, case. ' o
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WTI Review -- SERA =-- December 1995
Peter L. deFur
Environmental Defense Fund

ngrall issues from reviewing the Screening Ecological Risk
Assesasment (SERA)

1. The exposure data are limited by the paucity of real data from
a range and-variety of real operating conditidns. Granted that the
facility has only been operating for a limited period of time, but
the reliance on a small number of test burns under fairly known and
contrelled conditions is problematic. Some correction needs to be
made for upset conditions, emergency shut-downs, start-ups, and
other non-normal operating conditions that would increase or change
the composition of the emissions.

2. The SERA does not seem to take into account the contribution of
the facilit& to continued degradation or prevention of restoration
and recovery of sites (habitats) within the impact region.
Spécifically, the SERA notes that bald eagles do not occur within
the site, but does not consider the contribution of the facility to
preventing bald eagles from returning. Other gspecies, both
terrestrial and aquaticumay be similarly affected.

3. It is not clear that the SERA considers the combined effects of
all of the chemicals released, or even all the chemicals selected
for analysis.

4. The SERA explains that a 20 km was‘selected for analysis, but
does not explain the deference that might be expected if the

largest region (50 km) had been selected.

- 5. The analysis uses arithmetic means in a number of.places, e.qg.
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of the test burn data, yet‘no analyse; are mentioned that other
means (e.g. harmonic, geometric) are mnot as accurate  in
representing the data. '

6. The emissions estimate cannot take into account chemicdls for
which there are no quantitative estimates, understandably. But is
this not an omission that undermines the validity of the outcome?

7. The SERA does not account for the process used here. Were
outside parties used to suggest approaches, data, species, end-
poznts, etc. Recognizing that this repriesents but one part of a
multi-year and multi-stage effdrt, the process for including
interested and affected parties is still a necessary one in the
SERA. Where is it? ‘
Enswers to Reviewers Questions:

1. Does anything undermine the scientific validity.of'the SERA?
The estimates of emissions rates, including the omissioné of
chemicals is undermining. Are there other facilities similar to
this one the could be used to provide surrogate data for
comparison? | _ o

2. Is the organization clear and does it follow the Framework?
Yes, the organization is fine and this SERA does seem to follow the
Framework quite well.

3. Are all the uncertainties included”

To the extent that chemical interactions are uncertain, the SERA
does miss some important ones. The uncertainty of emissions is at
least discussed. “ _

4. The weakest and strongest points in the SERA: The weakest points
in ﬁhe SERAiére the emission estimates and the:unknown~animai data.
The former are addressed ahove; the latter will remain unknown.
5. The ﬁajor elements in section II seem adequate. The 5 scenarios
for emissions are not convincing in terms of cqmpleteneés; I am
left wondering about other ash emissions and about total loadings
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"to the environment from this facility v;a all routes, both
intentional and accidental. The SERA does not account for the

' unexpected.

6. The site characterization seems adequate, but not overly so. I

-do not get a good sense of the interactibns within the area as a
watershed. What type of water flow drains across the land? How
much flooding is there? Are there numerous diverse habitat niches?
7. The screening method in section IV seems to be adequate, but I
have to see where the question "What did we miss?" is answered.
The SERA cannot capture everything, therefore it must include a
section that looks for the missing parts. It is not clear that the-
tiered approach does provide a "thorough screening-level
evaluation." The approach may be more .accurate termed
"representative" than thorough. The approach is one based on
indicators and such is limited. .

8. Are the exposure and effects adequately characterized? The
characte:ization may be adequate, but key elements are not obvious.
The species selection, section V, indicates only part of the
explanation for choice. Do these species represent most or some of
the total number of individuals that are resident? Why is the 1 km
distance used here, when the site was described as 20 km?

9. Sectidn IX is adequate in describing the uncertainties, but it
is not a complete risk characterization. A more  compléte risk
characterization needs to address some risk estimation questions,
process questions and the issues raised by interested and affected
parties.

10. Does the SERA not underestimate risk?

'There are several omissions that raise the possibility that risk is
actually greater than indicéted. First, the chemical by chemical
approach does not include the interactions among chemicals,
especially metals and organics. Second, if one of the chemzcals
not included in the SERA has a high impact, then is not the risk
underestimated? Thqu, the exclusion of amph1b1ans does not offer
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evidence that this group will be unaffected. Organics washed from
surrounding areas into numerous small wetland areas would be an
effective exposure pathway should be investigated. ’
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MME N THE SCREENING ECOLOGICAL RISK ASSESSMENT
R THE W TECHN INDU
HAZ S WASTE INCINERATOR FACILITY

 Are there any components of the SERA which you feel undermine the scientific

valldlty of the assessment? If so, what are they and can you provide suggestions

to strengthen the identified components?
No, I think the. SERA was well conducted and scientifically defensible.

Is the organization of the document clear and does it present the material in a
clear and concise manner consistent with the Framework for Ecological Risk
Assessment (EPA, 1992)? |

Yes, the organization of the document is clear and follows the EPA’s Framework for
Ecological Risk Assessment. However, the information presented is too repetftive
which makes the report long and tedious to read; and at times, creates confusion.

Uncertainties are discussed in numerous sections of the SERA and compose
Section VIII of the SERA. In each case, do these discussions cover all relevant
and lmportant aspects of the uncertainties which you thmk should be addressed
in the SERA?

Yes, uncertainty analyses presented cover all relevant and important aspects that
should be addressed. When uncertainties occur, the most conservative assumptions

are usually chosen. -
In your opinion, what is the weakest and what is the strongest aspect of the

SERA? Can you make any suggestions on how the weakest parts can be
strengthened by the Agency? ‘
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The weakest aspect of the SERA is the data gap, particularly the toxicity values used |
to derive the benchmark values. To strengthen this aspect, the Agency should ensure
that all data bases have been exhausted and if feasible, fund toxicity testing for
chemicals that are deemed critical for this risk assessment.

The strongest aspect is the conservative approach to ensure.that the ecological risks
from the facility will not be underestimated.

In Section II, are the stressors, ecological effects, and both the assessment and

measurement endpoints adequately characterized? Are the five emission |
scenarios adequate to characterize the exposure for the WTI facility? Are there
other emission scenarios which you think should be included in the SERA?

Yes, they are adequately characterized. The scenarios chosen would probably
overestimate the risks and adequately protect the ecosystem in the area.

In Section III, is the site characterization adequate to support the SERA? Why

or why not?

Yes, except for the land use statistics which contain 15-year-old data, the rest of the
site characterization is considered adequate to support the SERA. This section has _
enough details on physical and biological descriptions of the area for an ecological '

risk assessment.
In Section IV, is the tiered process-used to identify the ecological chemicals of .
concern (ECOC) from the initial list of potential chemicals considered

scientifically defensible?

Yes, the tiered process used is appropriate for a pool of potential chemicals this size.
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Does application of this tiered approach support the statement made in the SERA
"by focusing on the potential risk from the selected ECOCs, the SERA provides a

thorough screening-level evaluation for the WTI facility?”
Yes.
In Sections V and VI, are the exposure and ecological effects adequately

characterized? Are the most appropriate estimation techniques available used?
Are the assumptions clearly stated?

All exposure .and ecological effects are adequately characterized using appropriate

e‘s'timationltechniques with clear assumptions. However, I do not feel comfortable
with some of the uricertai_nty factors (UF) used to extrapolate toxicity values in Table
VI-1. In particular, an interspecies uncertainty factor of one is used if NOAEL values
are available for three or more species within a class. Since species’ responses to
chemicals are highly variable, using one as the UF to extrapolate toxicity vé.lues

among species seems inappropriate; an uncertainty factor of at least 5 should be used.

 In Section VIII (sic), are there any major elements missing from the risk

characterization which you think need to be included or which would strengthen
the risk cliaracteriiation?

In Section VII (Risk Characterization), it would be interesting to determine cumulative

risks from exposure to all sélectegi ecological chemicals of concern (ECOCs) for each

scenario for each indicator (e.g., by adding hazard quotients for all chemicals for -

. animal).

Does the risk characterization support the summary and conclusions presented in ‘
Section IX?

Yes.
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10. In Section IX, given the assumptions made and the processes used to select and
evaluate chemicals, receptors, and exposure pathways, do you think the SERA
adequately met its objective of not inadvertently underestimating risk?

Yes; in my‘ opinion, this SERA is more likely to overestimate the risk.

QOther Comments:
As stated in Comment No. 2, the information presented in this SERA report is too

repetitive. For example, in Section IV, the three baragraphs under Toxicity on pages
IV-23 and IV-24 are identical to the three paragraphs under the same heading on
pages IV-10 and IV-11. The report can probably be condensed to about two-third of
the current size without losing any crucial information. Also, there are a few |
grammatical errors in the report. For example, the word "cannot” should be written
as one word, not the two words (i-e., can not) which appear throughout the report.
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Technical Workshop on WTI Incinerator Risk Issues
Washington, D.C., January 11-12, 1996
| Draft Review Comments on Volume VI - Screening Ecological Risk Assessment (SERA)

1. Overall Organization ‘ _ ,

. With exceptions as noted, the draft SERA is gencrally well written and logically arganized,
if somewhat lengthy and cumbersome. The document could be streamlined by (2) transferring some
of the detailed tables and discussicn of methodology to appendices, and (b) attcmpting (in the
problem formulation phase) to identify a narrower list of potentiai concerns, thereby focusing the risk .
‘asscssment on the issucs of greatest significance. Examples of tables that could be placed in
appendiccs include the listings of locations of state parks and other areas provided in Section IT; log
K,w and persistence values in Section IV; modeled concentrations in Section V; and summaries of
effects in Section VL. In additian, same of the detailed discussion of methodology, such as the
contaminant of concern screening methods in Section IV and the risk analysis calculation methods in
Sections V through VII (which arc repeated again in Appendix VI-26) could be placed in appendices.
Further commeats an focusing the problem formulation are provided below under the heading,

2. Executive Summary
The executive summary is adequate. -

3. Adherence to Recommendations of 1993 Peer Review Workshop
Not reviewed. ‘

4. Data/Methodological Gaps. _

_ The SERA fails to compare predicted sitc-related risks to background (or refcrence area)
conditions. é«mcofmemmymavaﬁveassmpﬁonswedmmmfa uncertainty in the

| mmngitispmmblémmmqucpmmmﬁsbmmﬁgﬁﬁmﬂym
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than background risks. This might lead to a faulty interpretation of the significance of potential -
risks, and preclude the use of the SERA for decision making. Further comments on background
comparisons arc provided below in remarks on Specific Issues.

S. Long-term Research Needs

A significant problem facod by ecological risk asscssors at WTT and other sites is the lack of
comprehensive guidance. The available guidance is too general and docs not provide detaded
methodology. Consequently, WI'I is similar to most ecological risk assessments in the recyclmg of
information from other government reports and risk assessments, mariy of which have not undergone
serious peer review. [n my view, two of the critical arcas of research in the development of guidance
are (1) further development, compilation and cvaluation of toxicity benchmarks for wildlife and other
useful values such as BAFs (bicaccumulation factors); and (2) development of methods for
cxtrapolating from potential cffects on individual organisms to the prediction of population and
community-level effects, ‘ ' :

Specific Issnes

1. Scientific Validity of the SERA

There arc many areas of contention over approaches for evaluating ecologxcalnslsof
chemicals in the environment. For example, risks to populations and communities frequently arc not
dmﬂyaddrssc@v&thscm&ekwkofbwlogwdcrgmmﬁmofﬁmdmnmlmpmmm
ecosystems, However, tthERAlsnommrmussmthmsregardthanhundredsofoﬂuecologxcal
risk assessments conducted for regulatory purposes. In fact, the level of scientific rigor in the SERA
is above average, in my experience. Whﬂelhaveamnﬁberofspcciﬁcmehnicaleonwnswith
various aspects of the SERA, as indicated in the following comments, none of them scriously
undermines the scientific credibility of the report. | '

2. Consistency with EPA Framework

While the SERA is generally consistent with the organization and process of ecological risk
assessment as preseated in the EPA Framework for Ecological Risk Assess‘ment, the framework
calls for selection of cndpoints and development of 2 conceptual model based o identification of
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stressors and ecosystems of concern. Hence, these should be presented at the conclusion of the
problem formulation and should be drawn more directly from the information presented in Sections
mandN(seecomcntsonSecuonschmughV below). '

Besides its adherence to national gmdznce, the SERA follows chxon V ecological risk
'ass;ssment guidance, which calls specifically for 2 tiered approach. According to the regional
guidance, more detailed risk assessments should be conducted if potential risks are identified at the
- SERA stage. However, the philosophy of taking a highly conservative approach at the SERA stage
o avoid underestimating risks can be taken to an extreme. This approach implicitly assumes that
resources will be available to conduct further, more detailed phases of ecological nsk asscssment, in
which overestimation biases presumably will be uncovered and carrected. Givea the noed to make
timely and cost-effective decisions, time and resources arc not always available for additional tiers of
analysis. Therofors, it is imperative to cvaluate risks conservatively but realistically, so that
unneccssary additional analysis or unwarranted remedial measures arenotdeemedtobcrequued.
Furthcrsuggmsﬂonsfor incarporating more realism into the SERA are provided below in comments 5
through 10. '
3. Uncertsinties of the SERA | !

The identification of uncertainties is comprehensive, with the exccption of uncertaintics
regarding the chemical form of metals in stack and fugitivc emissions (discussed below in comment
9. ‘

4. Weakest and Strongest Aspects of the SERA
© The weakest aspects of the SERA are the methodological problems with selection of ECOCs
(ecological contaminants of concern), and the lack of consideration of background exposure to
ubxqmtouschcmxals Commeants $ though lOoﬁ'ersuggsﬂcnsforstrmgthemngtbseaspecfsof
the SERA.
mmclm&msmmhsmhmesimchnmmﬁonmd
consideration of cxposure pathways, and the sophisticated incarparation of cxposure models.

5. Section I1
There arc several arwsreqmnngclanﬁaﬂonmdmrmxzanonmthxs section.
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The preliminary sereening process used to select ECOCs should be moved from Section B.2b to
Section A.1, Stressors, and the ECOC sclection process should be more clcarly explained. - The .
methods usedbidenﬁfypotmﬁalrwepmwithinmeassmsmmt area should be identified in
SecondA.Z, Ecological Components

The results of the site characterization and selection of ECOCs should be used to refine the
ooncepmalmoddpmcnwdmthxs section. ,Forexam_p.le, Section ITI identifies the virtual abscnce of
esalogically significant habitats within a 1 km radius of the facility, Yet according to the dispersion
modeiling this is the arez where maximum air concentrations and deposition oceur, Given the lack
of significant eeologml recoptors within the 1 ki radius of likely exposure, further 'explanation is
needed to justify the cvaluation of a broad range of ecosystem components within this area.

Tt appears from Scction IV that many chemicals have been selectod as ECOCs even though
they have not been detected in emissions tests. As discussed below in comments on Section IV, the
first scroening step typically taken is to remove non-detscted chemicals from consideration. In-
addition, as stated below in remarks on Scction V, chemicals with predicted concentrations less than
backgrcund could also be removed from consideration. Further narrowing of the ECOCs by
climinating non-detested chemicals and chemicals with concentrations below background n:ught lead
to a more focused identification of relevant pathways and receptors.

In Figurc II-2, Conceptual Site Model diagram, the exposure pathways and reccptors
identified for stack and fugitive ash appear to be identical and could be combined. Moreover, the
text should state why deposition to soil is not shown as a relevant pathway far organic fugitive
ECOCs (I did not notice any mention of the reason for this until later in the report, page VI-2). |

6. Section I
This scetion is comprehensive and well-written. The information could be utilized to refine

the assessment cndpoints ideptified in Section II, as described above.

7. Section IV

There are several problems with the overall organization and methodology of this section. As
mentioned above, there is too much detailed discussion of the methodology used for ECOC selection
- becausc of this, it is difficult to develop and maintain comprehension of the principal findings. In
this regard, it would be useful to provide an overall summary at the end of this section. An overview
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of the ECOC selection process also.is needed, perhaps presented dizgrammatically, to capture the
overall purpose and flow of the tiered sclection process. In addition, some of the material included:
in this scction is not really relevant to the ECOC selection process. For example, methods of
estimating emission ratcs far metals arc provided in Scction B3, vet metals are selected as ECOCs on
thebasisofthenee&tocvalumpamitlimitsandﬁms,ncncofthccmissionsratedataisrelevantto
ECOC seloction. Rather, the emission estimates are nceded for the exposure assessment, and should
be placed in Section V or in an appendi. _

Non-detected chemicals are included as ECOCs. As stated above, chemicals that are not
found Lo occur at a site typically are not selected as ECOCs. The approach taken in the SERA of
evaluanngnon-demdchmcalsusmgthedetecuonhnntnsansumateoftheem;ssonratexs
mnlyconsmanve,bunsnmhsqcornwsary?lfthcdctecuonhmtsaremtfelttobe
sufficiently Jow to evaluate ecological risks, this can be pointed Sut and perhaps data quality
obj'eqives could be set to allow their detection at ecologically-relevant concentrations.

mmkiﬁgdgoﬁdmsmpmmdaﬂynﬂsleﬂngm&anqmemptismadetoexpms
input parameters on a uniform scale. This leads to an inadvertent bias because the calculation of
overall scores is particularly scasitive to cxtreme values of any given parameter. T befieve this
accounts for some of the apparent biases in the ranking, such as the effect of the very low ingestion
TV (soxicity valuc) on the overall score for dioxin/firans, | would emphasize that the selection of
ECOCs for WTT is probably not unduly affected by this statistical bias, but I am concerned about the
need for fimrther review of this methodology, sinee acceptance by the workshop and inclusion of this
approach in the final report is likely to set a precedent that will be followed by others.

Ofgrmsigniﬁcaneemﬁnmetﬁodsusedintheduivaﬁmofwxicityvalum In general,
themutyvduuusedmﬂmECOCsdecnmalgonmmsmpom'lvdmmedmmercpm -the
values are prowded in tables, but the source and toxicological basis of the TV is not identified for
each value. ' I was able to identify the basis of several of the TV by inspection of Appendix VI-24
and V1-25, where oral toxicity values are provided for ECOCs and benchmarks are derived for usc in
thcnskassmmt. For discussion purposes, some of the oral toxicity values and their basis are
provided in the following table.
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Selected Oral Toxicity Values Used in ScreaninéECOCs

: TVusedin | TV used in the risk . _

| Chemical screenin characterization tor and Effect -

Benzo(s)pyrene 10 10 Mouse LOAEL « reduction in fertility
: and reproductive capacity

Bis(2-ctirylhessy!) Phthalare | 200 5 | Rat LOAEL. - matemal cffects
24D 02 10 Mammal NOAEL - effects not specified
Hexachiorobenzene 1 16 Rat NOAEL - reproduction
Pentachlorophencl 3 12 Rat- o effect
Polychlotinated Biphenyls | 0.1 032 | RatNOAEL - developmental effiects,
2,3,7,8-1CDD 0.00001 0.000001 Rat - no reproductive effoct

The table illustrates two important issues related to the sélection of TV for screening
ECOCs. First, there appesr to be discrepancies in the TV sclected for screening and the TV used
in the risk characterization portion of the risk assessment. Somse of these discrcpancies are quite
significant (c.g., Bis(2-ethylhexyl) Phthalate) and could influence the results of the screening.
Second, there is no uniformity in the sclection of NOAELS and LOAELS as the stapdard for -
cvaluating cffects. According to the statement on page IV-10, NOAELSs werc selected if available.
However, using LOAELS for some chemicals and NOAELS for others introduces a serious bias in
m:mhng,bmsefmanygmchmaltheLOAELmdﬂ:cNOAELmﬁﬂa'bvmcrdaof
magnitude. SmnenxscusmmvmuscsafctyfactorsmmateNOAELs&omLOAELsxfa
measured NOAEL is unavailable, tb:sappmad:cou]dhavcbeenuscdtopmdeaumformbasmfa

compansanamongtheTVs
8. Sections V and VI
fe] (s O ion

The first few subsections (A through G) of ;emmVrcpmemanﬁnemmtandwmplmon
of the problem formulation phase (see comments on Section [I). Inad;lmon,refcrmshouldbe
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provided to justify’ some of the statements made in thess subsections, namely: page V-4, the list of
metals "known" to bicaccumulate; page V-6, the importance of "dermal” exposure for eartiworms;
and page V-11, the higher lipid content of earthwomms as compared to seeds.

There is a shift in emphasis in this section from the 20-km radius assessment area to the area
of maxirrurn deposition within I-km of the site. [ agroe that this is appropriate based on the air

 modsling, but the point should be made more explicitly eartier in the document.

Although T cannot corament on the details of the modeling prescated in other volumes of the
report, the application of the models in the SERA is sound and presented clearly and logically. My
main concera with this section relates to the lack of consideration of background concentrations of
naturally occurring substances such as metals, and general ambient concentrations of other widely |
occurring pollutants such as PAHs and PCBs. Far example, many of the metals concentrations in
soils and sediments predicted for both cxposure scenarios are well below background concentrations.
It is not uncommon to eliminate chemicals from further consideration in risk assessments if their
site~related concentrations arc below background Jevels. The'selection of ECOCS cauld be refined by

* eliminating metals that do not occur above background. In addition. some of the organics arc

prodicted to occur at consentrations substantially below levels typically found in developed areas
‘such as the Ohio River valley. Further discussion of background comparisans is provided in
comments on Sections VII & VIII, below:

Additionally, a default value for small mammal wholc-body tissue BAFs of 1.is used,
becausc these arc "generally unavailable for most chemicals” (page V-26). However, soil to mammal
BAFs are available for some metals, and small mammal tissuc levels of many contammants have
been reparted from controlled laboratorv feeding studies,

, ~ Finally, incidental ingestion of soil and/cr sediment can be an impartant pathway for many
wildlife receptors. Default cstimates of soil ingestion are available in EPA guidance. I recommend
. the inclusion of this pathway in the SERA.

Seciion .

The selection of the lowest reported effects concentration, use of unccrtainty factors, and
other conservative approaches can result in calculated toxicity benchmarks that are unrealistically
fow. While the methods used i this scction are generally appropriats, toxicity benchmarks for
wildlife are not well cstablished and professional judgement plays a larger rolc in their sclection than
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in the selection of benchmarks for aquatic life. See comments on Section VI, below, regarding an
approach to determine if.the toxicity benchmarks are overly conservative. In addition, the chemical
formadnﬁnistaedintheto:dcity@tusedas a basis for the sclected toxicity benchmarks should be
idemiﬁed,forrcasmsgiveninccnnnemsonSwﬁonVHbélow

AWQC (Ambient Watcr Quality Criteria) should be adjusted as described in recent EPA
guidance for evaluating dissolved metals.

9, Section VII & VIII

While a conservative approach is warranted, a"reality check” is needed or predicted risks will
be unrealistic. 'Ihsnspammlariy u'ucfarnanuallyommgmetals forthcfollomngmons One
oftbcmajorfactors aﬂ'ecnngtoxmn) ofmetalsuoaquatmhfcandwﬂdhfexsthcformofthechamcal
administered. Typically, highly bicavailable forms such as metal saits are used in toxisity tests, yct
metals in naturc assume a variety of less soluble and available forms. As a result, there is an inherent
bias toward overestimation of risks of exposure to metals. The SERA fails to ideatify thisas a
source of uncertainty with a potentially large cffect cn overestimation of risks. The exposure
-assessment docs not identify the likely form of the metals cmitted by the facility, nor does the toxicity
assessment identify the form of the chemical used in toxicity tests to establish benchmarks.

In order to provide a frame of reference for the predicted site-related risks, it is important to
evaluate the potential risks occurring through cxposure to background levcls of metals and other
ECOCs. In the SERA, for example, some of the toxicological benchmarks for plants and wildlife are
below levels of cxposure to metals in soils likely to occur at background (e.g., aluminum, arsenic,
chromium, mercury, etc.). In goneral, the evaluation of risks relative to reference conditions is an
accepted approach for ecological risk assessments and is advocated by EPA guidance. I recommend
that mctals predicted to be below background levels in soils be removed from the assessment catirely
during the ECOC screening process. Metais pxedictedtobcabowelbackgmmd levels of exposure
should be evaluated relative to background risks to provide the needed perspestive on the risks and to
allow interpretation of the significance of overestimation biases inherent in the SERA.

10. Section IX - Does SERA Inadvertently Underestmnte Risk?

As mentioned in the report and in my previous comments, theSERA appearsmotehkzlyto
overcstimate than to upderestimate potential risks. While this may be consistent with a conscrvative
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approach, it is equally important not to unduly overestimate risks if this can be avoided. Resourow
arc finite and the overestimation of risks could be intterpreted as a need to proceed with costly,
additional tiers of more detailed risk assessments when in fact they arc unnecessary. 1 believe this
could be the case with the SERA - the predicted risks for metals arc likely overcstimated, based not
only on the use of operationally unlikely cmissions scenarios, but on the overcstimation bias of the
screcning methods and the lack of consideration of risks relative to background.
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Scientific Peer Review of the Ecological Risk Assessment Sections of:
Risk Assessment for the Waste Technologies Industries (WTT)
_ Hazardous Waste Incinerator Facility (East Liverpobl, Ohio)

Glenn W. Suter II
Environmental Sciences Division
Oak Ridge National Laboratory
Oak Ridge, Tennessee 37831-6038

December 1995

The following comments address each of the general issues and the specific issues related to the -

screening ecological risk assessment contained in the charge to reviewers.
General Issues:

L. The ecological risk assessment (ERA) is generally clear but is not concise. It would have
been nice if someone had taken the time to reduce the repetitions and to make the text more-
‘focused. Ilost track of the number of times that the reason for not assessing risks to reptiles

and amphibians was repeated.

The “IDENTIFICATION OF ECOLOGICAL CHEMICALS OF CONCERN’ was the most
difficult section to follow. Itisin effect a preliminary screening assessment that is
performed pﬁor to the main screening assessment. However, its logic is not clearly nisk- -

' based:. Rather, it is présented_ as being based on an “exposure analysis™ (although exposure

is not estimated but toxicity is) and “professional judgement.”

ER As that have multiple endpoints are often hard to follow because the reader has to go
through the exposure analysis for each endpoint, then the effects analysis for each endpoint,
and finally the risk characterization for each, so that the continuity is lost. At ORNL we

have found that reviewers and stakeholders prefer an brgarxizatiCn by endpoint. For
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example, you present the analyses of exposure and effects and the risk characterization for
plants, then for piscivorous birds, etc. I believe that would have helped here, but it is
probably not worth doing at this point. ‘

The executive sumnmary adequately reflects the conclusions.

Performance of an ecological risk assessment was recommended. The response was to
perform a screening ecological risk assessment. I am not sure that the intent of the reviewers

was satisfied.

The obvious impediment to using this assessment for decision making is the fact that it does

not reach a conclusion-about the ecological risk. A definitive assessment is needed.

Screening assessments should be routine, quick, and concise. A program is néeded to
address this problem by developing default methods, data sets, models, and assumptions for
screening ERAs. We then need methods to perform conclusive ERAs for these types of ‘.
actions, the permitting of future complex effluents.

ERA Workgroup-Specific Issues:

The major problem that [ have with this assessment is that it has.no clear purpose. A screening

assessment should either conclude that there is no credible hazard or should lead to a definitive

assessment that actually estimates risks of the hazards that are retained by the screen. This screening

assessment retains some hazards, but it does not prompt a definitive assessment.

5

See the specific comments below.
See general comment 1. Although the problem formulation is not identified as such (the first

four sections constitute a problein formulation), that is not really a problem. The

presentation is consistent with the framework.
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The discussions of uncertainty do not address the magnitude of the uncertainties and they do

‘not consistently address the significance of the uncertainties. There should be an analysis of

the magnitude of the uncertainties relative to the magnitude of the conservatism. However,
in fairness to the authors, I should point out that the narrative treatment of uncertainties
presented in this document is typical of current ERAs.

The weakest aspect of the ERA (ignoring the apparent lack of purpose discussed above) is
the selection of ECOCs. This is a difficult task and would benefit from a careful validation
of the method. The strongest aspect is the well researched paramaterization of the ecological

exposure models and ecotoxicological benchmarks.

a. Stressors appear to be adequately characterized.
b. ~ Effects are adequately characterized for a screening assessment.
c. Assessment and measurement endpoints are not adequately characterized. The

assessment endpoints are rather vague statements and the “indicators™ are closer to being

assessment endpoints. The assessment endpoints should be the things for which risks are

* actually assessed and the measurement endpoints should be numerical summaries of actual

measurements used as estimators of the effects. Ask vourself the following questions, for
ecological concerns what is equivaleﬁt to lifetime cancer risk of a maximally exposed
individual (the assessment endpoint) and what is equivalent to the cancer slope factor (the
measurement endpoint)? By answering those questions, you can come up with useful
endpoints and eliminate the need for “indicators.” l%or example, you really do not assess
risks to all birds and mammals as a group (first assesément endpoint).' You assess risks to
particular species as representatives of taxonomic and trophic groups (e. g., kingfishers as
répresentative of piscivorous birds) just as the human health assessors estimate risks to a
reasonable maximally exbo'sed adult as a representative of all adult humans. A measurement
endpoint is not an “evaluation” and it is impossibly optimistic to require’ fhat itbea
meaéurex;xent in your indicator species (Table II-1). It should be something like “the lowest
oral NOAEL for mortality, growtil or reproduction in an avian species.” Specific comments:

i The assessment endpoints are different is Table II-1 and Figure II-1.

il. The “intact and productive food chains™ endp'oint seems pointiess. Some

species are related to this endpoint but not others even though all species are part of
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food chains. Earthworms/soil fauna are the only “indicator group” that is-not
protected except as contributors to food chains. Given the ecological importance of
these-organisms, why not protect them for their own saké?

iii. How do the indicator species represent the Ohio River (p. V-11)?

iv. Red-tailed hawks are not “top predators” (p. V-12). They feed largely on

herbivores so they are no higher than, for example, warblers.

v. What is the passerine/woodpecker group? It is not a taxonomic group,
trophic group, or guild.
Vi. Contrary to the statement on p. V-13, small mammals are not a taxonomic

or ecplogical group, particularly when bats are included as here.

Vil Shrews are not surrogates for bats that feed on.emergent aquatic insects for
lepidoptera. Shrews are a worst case for eiipoéur’e via the soil invertebrate pathway,
but that does not help with bats that consume very few soil invertebrates. If you can
not assess bats, just say so, as you did with reptiles and amphibians.

ViiL. The large size and small metabolic r-ate of deer would make them more |
rather than leés,sensitive based on conventional wisdom (p. V-14). This metabolic

correction is what makes humans more sensitive than mice in standard risk models.

d The logic for selection of the five emission scenarios is unclear. Why have a high
emission and expected scenario for metals in the stack emissions and not the others? Also
why was the metal stack maximum scenario so much more conservative than the hjg}i |
emission scenarios for the other classes of emissions? Consistency would seem to be .
desirable for comparing the emissions and their constituents. Finally, why were the risks

from the accident scenarios not assessed?

The site characterization is adequate but unfocused and excessively long. The discussions of
wetlands, parks, fauna, and flora and associated tables are not really used in the analysis and
are more like the kind of thing that pads EISs. Risk assessments should be more focused.

[ believe that the results of the selection process are acceptable based on my professional

judgement, but I am not sure that [ agree with all of the particulars. . As stated earlier, the

logic is not clearly presented. The assumption behind the “exposure analysis” seems to be
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that ;elati\/e risk is proportionél to emission rates times some physical-chemical property
that controls exposuf_e divided by toxicity. The most questionable part seems to me to be the
selection of the physical-chemical properiy which, in effect, substifutes for the entire
transport and exposure model.
A. The authors justify the use of K, rather than log K, (whlch is conventlonally used
in estimating bioaccumulation, because the log-scaled relatlonshlps are linear), by indicating
that they want to increase the influence of bioaccumulation on the scores (p. V-11), Did they
do a sensitivity analysis to determine that to be appropriate? How influential is K, in the
. scores now? 7

B.  Isitreasonable to use solublhty in scoring aquatic contaminants (p. IV-13)7 Is
solubility really the phys1cal-chermcal property limiting risks to aquatic organisms under
these conditions? I doubt that it is. I believe that K, is more likely to be a controlling factor,
as is degredation rate. ' :

C. . Freon-like chemicals are eliminated because they are highly volatile (p: IV-19).
However, earlier the authors deliberately include volatile chemicals that Had not been,

' included by the procedure. This does not appear to be consistent. Freons can be eliminated
. based on ‘their extremely' low toxicity.

D. Selection by chemical group as well as by “exposure analysis’; is said to increase
confidence that these chemicals represent the greateét risk potential (p. IV-20). Unless I
missed something, the sérr'le criteria are used in both cases. Therefore, there is no real
mcrease.in-confidence.

E. Why are volatile organics included in sedlment but not soil? Given that the
chemicals are originating in air, are they any less likely to partltlon to solids that are damp
than those that are saturated?

Validation of the scoring method would 1 increase confidence in its results. One could apply
the scoring method to a set of reasonably well-characterized chemicals, then do a risk
analysis on them, and finally determine whether the scores and nsks are correlated (at least
rank order correlated). |

The analysis of exposure and effects is generally appropriate. However, I have some

disagreements and questions. My comments do not include the transport modeling

component of the exposure analysis, only the exposure models.
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A Equation V-6 (p. V-27) does not make sense to me. I think the authors modeled it
too closely on the dose rate model. The BAF is simply an empirically derived quotient of
TCx/MCx. It is not clear to me that the accumulation due to diet should be diminished by
FF or that the BAF is applicable to drmkmg water. Water does not appear to be a
significant source of exposure for wildlife. If that is correct, then in this model the water is
just acting as a diluent of the dietary exposure. Mammalian BAF studies with which I am
familiar did not include water as part of the exposure, so the model is not equivalent to the
situation in which the BAF was derived. If you can leave respiratory uptake out of the model
as negligible (assuming that is the reason), you can leave water out as well

B. The paragraph at the bottom of p. V-27 is unclear since it impliés that incidental
soil ingestion is handled separately from the model in Eq. V-6 (which does not mention soil).
Apparently soil is one of the dietary items, which is acceptable. However, one should not
have to refer to the tables to figure out what was done.

C. The parameters identified as percentages in Eq. V-6 and V-7 are proportions. [

assume that this is only an error in wording.

D. The selection criteria for toxicity data to be used as wildlife screening benchmarks is )

unclear. On p. VI-11 the most sensitive species available is indicated. On p. VI-9&10 |
wildlife are preferred over laboratory spécies in the first paragraph of Sec. F, but in the next
paragraph “the lowest available and most applicable toxicological value” are indicated.
How are these potentially conﬂicting criteria prioritized? Other considerations are
mentioned, but their relative importance is not indicated. For example, is an acute or
subchronic test with an-“applicable™ spéciés preferred over a chronic test with-a less
applicable species? If you simply used .professional judgement to select the best benchmark
value, taking certain factors into consideration, just say so.

E. The frequent lack of toxicity data is dismissed rather lightly on p. VI-11. See the

response to question 9, below.

A. The uncertainty due to lack of toxicity data for some chemicals is not treated in a
consistent rigorous manner. The authors should either prorate the~ﬁhcharacteﬁzed chqmicals
among the characterized ones based on similaﬁty or greatest toxicity (which isvwhat we did
in the sMels technology ERAs, performed for the EPA ten years ago) or conduct a

consistent analysis imilar to the one presented verbally for risks of organics-in air to plants
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(p. VIII-3). That analysis would address the following questions: (a) what is the
concentration of the uncharactérized chemicals relative to the characterized ones, (b) what is
the level of relative toxicity that would be necessary for the uncharacterized chemicals.to
pose a significant risk, and (c) what is the likelihood that the chemicals would have the
necessary relative toxicity? | ‘ |

B.  The risk characterization supports the conclusion that most but not all hazards have

been screened out.
10. 1 believe that th_e asséssment does not underestimate risks.

This is probably the most difﬁcult type of ecological risk assessment to perform, a predictive
assessment with a large number of potential contaminants in an atmospheric emission. There is no
opportunity to focus on the properties of a single chemical as in registration of pesticides or
industrial chemicals and no opportﬁnity to collect, analyze and test contaminated media as‘ ata
contaminated site. In addition, the atmospheric,‘ route of exposure is the most poorly characterized
rout.e'for ecological receptors. Althoggh the comments presented are largely negative, that is because
like most revie_weré I did not take the time to pbint out the many good and correct anaiyses and
statei_nents. The asséssme_nt is, as I expected, competently perfbnmd but not ground-‘bre_aking or

ﬂéwlgss.
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APPENDIX G

PRINTED MATERIALS DISTRIBUTED BY OBSERVERS

The following materials were distributed by observers Terri Swearingen and Paul Connett.
These observers also distributed nonprint materials (e.g., a video tape and a ruler); these could
not be reproduced in this written report.






TRI STATE ENVIRONMENTAL COUNCIL

For immediate release: January, 10 1996

Contact: Tom Webster (617)-638-4641 (Office), (617)-542-1676 (Home)
Elien Connett (315)-379-9200
Richard Wolf (216)-385-2133

WTI: EPA RISK ASSESSMENT OBSCURES OBVIOUS DANGERS

While 21 expert peer reviewers are flying into Washington, D.C. to attend the Technical Workshop on
WTI Incinerator Risk Issues, January 11 & 12, 1996, citizens from East Liverpool, Ohio will have driven 8
hours through appalling weather conditions to attend this same workshop. They will be presenting their
criticism of the USEPA’s Health Risk Assessment for the WTI hazardous waste incinerator.

Spokesperson, Terri Swearingen, said “We weren’t going to allow this weather to keep us from pointing
out that the EPA’s Risk Assessment is an enormously expensive exercise to obscure the obvious! Anyone who
has visited East Liverpool and is not “beholden” to the hazardous waste industry can see with their own eyes
that the incinerator is located ridiculously and dangerously close to where people live and where children go to

school.” :
According to Dr. Paul Connett, Professor of Chemistry, St. Lawrence University, who has been helping
citizens unravel the complexities of several thousand pages of the Risk Assessment, “The strength of a chain is
the strength of its weakest link. In this case the weakest link is clearly the accident analysis. This analysis is
full of holes. The authors did not even consider the track record of WTI’s sister plant in Biebesheim, Germany,
which has the same Von Roll technology. This is a serious omission because the German plant has had a long
history of accidents and fires.”

School Nurse, June Connolly, said that if one of the major fires that had taken place in Blebeshelm
occurred at WTI, the children for whom she is responsible could’ve been killed. “It astounds me,” she said,
“that the authorities here have an emergency plan for these children which consists of herding them into the
gymnasium and duck taping the windows.”

According to Dr. Michael McCawley, Professor of Air Pollution Engineering, Dept of Civil
Engineering, West Virginia University, Morgantown, WV, “The accident analysis was deficient on three major
fronts: 1)It did not include a “fault tree analysis”. 2) It did not include an accident analysis of chemical plants
which, in theory, should be safer than hazardous waste facilities. 3) While they modeled a fire of spilled
liquids, they did not consider the vaporization of these same liquids prior to ignition. Such a scenario could
produce a giant explosion, much like a gasoline bomb.”

Tom Webster, School of Public Health, Boston University, was able to demonstrate that the food chain
dioxin exposure analysis was seriously underestimated.

Alonzo Spencer, Save Our County, stated, “ The questlon comes down to two things: 1)Whether or not
these peer reviewers, with their lofty credentials, can empathize with the ordinary person, the person who lives
with the dangers every day. 2)Whether the EPA, even at this late hour, can admit they have made an

horrendous mistake and shut this plant down immediately.”
In addition to their oral testimony, the citizens gave each of the peer reviewers a copy of a 17 minute

videotape they had prepared, documenting an explosion in an American hazardous waste incinerator; a list of
accidents and fires occurring in the Biebesheim facility(WTI’s sister plant in Germany); a series of video clips
showing the proximity of the WTI incinerator to people’s homes and the elementary school. Citizens also gave
each member of the panel a list of statements made by scientists, regulatory officials and politicians who have
visited the location., a copy of the Ohio State Law passed in 1984 which would have prevented the siting of the
WTI facility if a permit was applied for today, and lastly, a ruler for each member to remind them of Terri
Swearingen’s comment on CBS 60 minutes, “You don’t have to be a rocket scientist to work out that the WTI

location is unacceptable. You only need a ruler.”
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Ladies and Gentlemen, :
['am a life-long resident of East Liverpool, Ohio. I am a high school graduate and

. had one year of business college. I don't have letters following my name to signify a
degree, like all of you. ButI do have the important t