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Note

This report was prepared by six peer reviewers and Eastemn Research Group, Inc (ERG), under
contract to the U S. Environmental Protection Agency (EPA) (Contract No 68-C-02-060, Task
Order 107) This report summarizes discussions from a conference call dunng which the six peer
reviewers responded to nine charge questions regarding EPA’s “Final Report on the World Trade
Center (WTC) Dust Screening Study ” This report summanzes key points raised during the
conference call This report does not contain a verbatim transcrpt of all issues discussed during
the conference call, nor does 1t embellish, interpret or enlarge upon matters that were incomplete
or unclear. Except as specifically noted, no statements 1n this report represent analyses by or
positions of EPA or ERG
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Executive Summary

This report summarnizes an independent peer review of the U S Environmental Protection
Agency’s (EPA’s) “Final Report on the World Trade Center (WTC) Dust Screening Study”
(EPA 2005a) In this study, EPA developed an analytical method to screen bulk dust samples for
mineral slag wool, particles consistent with concrete compositions, and gypsum (EPA 2005b)
The study included a method validation component, 1n which spiked background dust samples
with varying levels of WTC dust were prepared and then eight laboratories measured
concentrations of candidate WTC signatures in spiked and non-spiked samples Based on the
data collected during this study, EPA proposed slag wool as a signature constituent of WTC dust.

Six expert peer reviewers with various affiliations and from relevant scientific disciplines were
asked to provide an independent peer review of the WTC Dust Screening Study The peer
reviewers prepared prelimunary written comments on the study and further discussed these
comments during a 4-hour conference call on October 4, 2005 The peer review of the WTC

Dust Screening Study focused on nine charge questions, which asked the peer reviewers to
comment on EPA’s proposed analytical method, data analysis and interpretation, and selection of
slag wool as a signature for WTC dusts

Following are the peer reviewers’ main findings, organized by topic The remainder of this report
documents the discussions among the reviewers that led up to these findings.

» Proposed Analytical Method. The peer reviewers had concerns about laboratones’
abilities to implement the proposed analytical method consistently or correctly, given that
three out of the eight laboratories selected to participate in the method validation study
failed to produce data of acceptable quality. Even after representatives from the eight
laboratories “attended a 2-day session during which the method was further developed
and discussed” and “all laboratory participants held weekly conference calls as the
analytical program was proceeding to discuss general 1ssues with the protocol” (EPA
2005a), data had to be massaged to differentiate WTC dust from background dust The
peer reviewers recommended several improvements to the proposed analytical method
and recommended that EPA establish strict cnteria for identifying and enabling
“quahfying laboratories,” should EPA decide to move forward with slag wool as a WTC
signature Refer to the summary statements in Sections 3 and 5 of this report for the peer
reviewers’ specific recommendations for improving and implementing the proposed
analytical method

= Data Analysis and Interpretation The peer reviewers were skeptical that EPA’s
evaluation and interpretation of the study data were performed fairly Peer reviewers
pointed to several non-standard steps taken to enhance the study’s ability to distinguish
WTC dust from background dust and noted that these steps could be interpreted as
attempts to prove the method’s success rather than to objectively evaluate its real-world
potential for fingerprinting WTC dust The peer reviewers’ two most notable concerns
were

o The reported difference in slag wool levels for impacted and non-impacted
locations was based on statistical analyses that excluded certain results from
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background samples but did not exclude results from spiked samples The
background results and spiked sample results were statistically indistinguishable
when the entire data set was considered

o The study authors disqualified three out of the eight onginal selected laboratories
duning the screening study There was no follow-up investigation to determune
why these selected laboratories, presumably following the proposed method,
failled to differentiate background dusts from WTC dusts [After the peer review
conference call, one peer reviewer noted that a possibility exists that the three
laboratories were wrongly disqualified due to errors 1n an equation used to
calculate the numbers of slag wool fibers per gram of dust. Section 4 2 descrnibes
this further.]

Refer to Section 4 of this report for more detailed information on the peer reviewers’
comments regarding data analysis and interpretation.

= Selection of a WTC Signature. The peer reviewers supported EPA’s conclusion that
gypsum and elements consistent with concrete do not meet the WTC signature selection
critena Regarding slag wool, the peer reviewers agreed that, from the data provided,
EPA has not made the case that its proposed analytical method can rehiably discnminate
background dust from dust contaminated with WTC residue Thus, the proposed method
has not demonstrated the utility of slag wool as a successful signature constituent. This
finding was based on critical reservations, stated above, regarding the proposed analytical
method and the data analysis and interpretation Section 2 of this report further
summarizes the peer reviewers’ discussions on this topic.

»  General Considerations and Alternate Approaches At the end of their conference call,
the peer reviewers offered several recommendations to EPA for identifying a WTC
signature The reviewers classified some of these recommendations as modifications to
the proposed analytical method, such as reconsidering the utility of polanzed hight
mucroscopy (PLM), using fiber dimensions (in addition to fiber counts) to “fingerpnnt”
dusts, and implementing a tiered sampling approach that would use slag wool as a
screening marker for the potential presence of WTC dust followed by transmission
electron microscopy (TEM) analysis of chrysotile asbestos as a confirmatory marker The
reviewers acknowledged that further evaluation would be necessary to assess the utility
of these and other suggested modifications The peer reviewers classified their remaining
recommendations as entirely new approaches that could only be investigated through new
research projects Section 5 of this report lists all of the general considerations and
alternate approaches the peer reviewers discussed during the conference call

The remainder of this report presents additional information on the independent peer review of
the WTC Dust Screening Study Section 1 presents a detailed account of the peer review process,
Sections 2 to 5 summanze how peer reviewers responded to the nine charge questions during the
peer review conference call, and Appendix B includes copies of the peer reviewers’ prelimnary
written comments
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1.0 Introduction

This report summarizes six experts’ independent peer review of the U S Environmental
Protection Agency’s (EPA’s) “Final Report on the World Trade Center (WTC) Dust Screening
Study” (EPA 2005a) This report refers to the review document as the WTC Dust Screening
Study

Eastern Research Group, Inc (ERG), under contract to EPA, organized and implemented this
independent peer review according to procedures outlined in EPA’s “Peer Review Handbook™
(EPA 2000) Between August 19, 2005 and September 23, 2005, the six peer reviewers prepared
preliminary wntten comments on the WTC Dust Screening Study On October 4, 2005, the peer
reviewers participated in a 4-hour conference call to discuss their preliminary wntten comments
and to develop summary statements on several key 1ssues.

The six peer reviewers and a technical wnter from ERG wrote all of the information that appears
in this summary report, except for Section 1 1, which comes almost entirely from EPA’s charge
to the peer reviewers This introductory section provides background information on the WTC
Dust Screening Study (Section 1 1), describes the scope of the peer review (Section 1 2), and
outlines the organization of this report (Section 1 3).

1.1 Background

In the days following the terronst attack on New York City’s WTC towers, EPA, other federal
agencies, and New York City and New York State public health and environmental authorities
initiated numerous air monitoring activities to better understand the ongoing impact of emussions
to the outside environment from that disaster In 2002, EPA Region 2 tumed its attention to the
indoor environment, providing a volunteer “clean and test” or “test only” program for residents
and homeowners who wished to have their apartments cleaned or tested. Asbestos was selected
as a surrogate for the presence of WTC-related contamination for this program

In March 2004, EPA convened the WTC Expert Technical Review Panel to interact with EPA
and the public on plans to momtor for the presence of any remaimng WTC dust 1n indoor
environments For more information on the WTC Expert Techmcal Review Panel, refer to the
website. www epa gov/wic/panel Approximately 750 unuts in an area extending north to
Houston Street in lower Manhattan and across the East River into a portion of Brooklyn were
proposed to be sampled for contaminants of potential concern (COPC), as well as for specific
constituents that can be used as markers to 1dentify restdual contamunation by dust from the
WTC collapse. These “WTC dust signature™ constituents are cntical to the sampling program, as
they will provide the basis for estimating the geographic extent of the remaining residue in dust
of the WTC collapse. Using the results of dust sampling for the WTC collapse, EPA will decide
whether indoor cleanup or other activities are warranted

Based on previous work of the United States Geological Survey (USGS) and others, EPA
identified three components of the dust generated by the WTC collapse that could be used to
screen sampled dust for the presence of WTC dust These markers, or signature components,
were mineral slag wool, gypsum, and elements of concrete EPA developed the following
working hypothesis for the signature “A dust sample that contains WTC dust will have slag
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wool and elements of concrete and gypsum present in ‘sigmficant quantities’ when compared to
typical indoor urban dust.” Experts from the USGS, EPA’s Office of Research and Development,
EPA’s National Enforcement Investigations Center, and the commercial testing laboratory
community worked together to develop an analytical method to quantify the concentration of
these three markers 1n indoor dust

Between September 2004 and April 2005, numerous samples were taken in impacted buildings
near Ground Zero and at background locations These samples have been analyzed for these
three markers to determine whether they validly constitute a WTC signature, as suggested by
earlier USGS efforts. Also, the samples were used in a method validation study whose primary
purposes were twofold- (1) to evaluate the analytical method with regard to method vanability
(both inter- and 1ntra-laboratory variability) and cost and expediency and (2) to assist 1n the
determination of the lower limits of concentrations of the markers that could be reliably
measured and that could be reliably distinguished from background concentrations This method
validation study involved five contract laboratonies and three federal government laboratones
Thus study entailed spiking known background dust with varying concentrations of known WTC
collapse dust, and then having the laboratones perform a blinded analysis on both spiked
samples and background samples

EPA’s study 1s documented more fully in the WTC Dust Screening Study, which was the subject
of this peer review EPA contracted with ERG to implement an independent peer review of the
study. The remainder of this report documents this peer review More information on EPA’s
response to environmental 1ssues associated with the WTC collapse can be found on the
following website www epa gov/wic

1.2  Scope of the Peer Review

ERG managed every aspect of this peer review, including selecting reviewers and coordinating
activities before, dunng, and after the peer review conference call The following sections
descnbe what each of these tasks entailed

1.2.1 Selecting the Peer Reviewers

ERG selected peer reviewers that met the selection critena EPA specified 1n 1ts task order for this
project Those criteria noted that “The expertise that 1s desired include, but 1s not limited to,
these fields of study: polanzed light microscopy (PLM), scanning electron microscopy (SEM),
transmussion electron microscopy (TEM), particulate matter (PM) sampling methods, quality
assurance procedures, analytical method development, and validation procedures ”

Based on these selection cnteria, ERG developed a list of candidates for this peer review Many
candidates were identified by an ERG search for subject matter experts Additional candidates
were 1dentified through a peer reviewer nomination process In July, 2005, EPA announced the
procedure by which any interested party could nominate candidates for this peer review project
ERG contacted every nomunee that was received Through these two search efforts, ERG
1dentified more than S0 highly qualified candidate peer reviewers ERG asked all candidates to
submut information on their expertise, availability, and potential conflicts of interest For this
peer review, a conflict of interest was defined as a situation in which an individual’s activities,
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interests, or relationships create a situation where the candidate may benefit from the outcome of
the review

After carefully reviewing the candidates’ expertise and credentials, ERG selected six peer
reviewers who, as a group, met the selection critenia and were able to provide a fair, independent,
and scientifically rigorous peer review of the WTC Dust Screening Study Appendix A lists the
peer reviewers’ names and affiliations Recognizing that few individuals specialize in every
scientific discipline histed 1n the selection cntena, ERG ensured that the collective expertise of
the selected peer reviewers adequately covers the cnteria (e g, at least one reviewer has
expertise 1n PLM, at least one reviewer has expertise in method validation studies, and so on).
ERG selected peer reviewers of varying affiliations (e g , academia, consulting companies,
analytical laboratories, government agencies) 1n hope that the peer reviewers would offer a
balanced perspective on the WTC Dust Screening Study

1.2.2 Activities Prior to the Peer Review Conference Call

Major activities that ERG and the peer reviewers conducted prior to the peer review conference
call follow

e Dustribute peer review documents and background information On August 19, 2005,
ERG sent the six peer reviewers packages that contained three pnmary review documents
and four background documents The primary review documents were the WTC Dust
Screening Study (EPA 2005a), the quality assurance project plan for the study (EPA
2005c), and written guidelines for the peer review These guidelines — commonly called
a “charge” — were nine questions that addressed vanous aspects of the WTC Dust
Screening Study, including an open-ended question that invited the peer reviewers to
comment on any topics that the other questions did not exphcitly address A copy of the
charge 1s included 1n this report as part of Appendix B.

The packages ERG sent to the peer reviewers also mcluded four documents with
background information These documents were distnibuted to give peer reviewers
additional insights on the previous characterization of WTC dusts These background
documents included three publications by USGS scientists (Meeker et al 2001; Lowers et
al 2005, Clark et al 2005) and an external review draft of EPA’s proposed sampling
program to determine the extent of WTC impacts to indoor environments (EPA 2004)
The peer reviewers were also directed to the website for the WTC Expert Technical
Review Panel for online access to many additional documents that contain relevant
background information

= Facilitate questions of clarification The peer reviewers worked independently for 5
weeks to review the WTC Dust Screening Study and to prepare preliminary written
responses to the nine charge questions During this ime, ERG asked the peer reviewers to
refrain from discussing the scientific ment of the WTC Dust Screening Study with EPA
or any other party. However, ERG recogmzed that peer reviewers mght have questions
of clarification about the study during the review process. ERG asked the peer reviewers
to forward all such questions in writing to ERG. ERG then sent these questions to EPA
for wntten responses By this approach, all of the reviewers’ questions of clanfication
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and all of EPA’s wnitten responses have been documented. Copies of the questions and
answers are included 1n this report as Appendix C

s  Obtain and comptle the peer reviewers’ preliminary written comments The peer
reviewers’ preliminary written comments were due to ERG on September 23, 2005 After
recerving the complete set of comments, ERG then compiled, bound, and distributed
these comments to the six peer reviewers The peer reviewers’ preliminary wntten
comments are included in this report, without modification, as Appendix B It should be
noted thatthese written comments should be considered preliminary and some reviewers’
technical findings mught have changed based on discussions during the conference call
The preliminary written comments do not necessarily reflect the reviewers’ final
opinions

1.2.3 Activities During the Peer Review Conference Call

After the peer reviewers had ample time to read through the complete set of preliminary wntten
comments, the peer reviewers participated 1n a 4-hour conference call to discuss the comments
and to prepare summary statements of their findings The conference call occurred on October 4,
2005, and was attended by the six peer reviewers and a technical wnter from ERG. The technical
discussions were exclusively among the six peer reviewers One of the peer reviewers (Dr James
Webber) served as the technical chair of the call Dunng the conference call, the peer reviewers
discussed their answers to the nine charge questions

1.2.4 Activities Following the Peer Review Conference Call

After the peer review conference call, the ERG technical wnter who attended the conference call
prepared a draft of this peer review summary report, which draws largely from summary
statements that the peer reviewers agreed upon during the conference call ERG distnibuted this
draft to the six peer reviewers and asked them to verify that 1t accurately reflects the tone and
content of the discussions during the conference call After every peer reviewer confirmed that
the draft summary report was a faithful account of the reviewers’ discussions, ERG submutted
the final peer review summary report (1.e , this report) to EPA

1.3 Report Organization

The structure of this report reflects the main topic areas covered 1n the charge to the reviewers
selection of a signature (Section 2, charge questions 1 and 2), the proposed analytical method
(Section 3, charge questions 3 and 4), data analysis and interpretation (Section 4, charge
questions 5, 6, and 7), and general considerations and alternate approaches (Section 5, charge
questions 8 and 9) All references cited in the text are presented in Section 6
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2.0 Selection of a Signature

The first two charge questions addressed the selection of signature constituents of WTC dusts.
Ths section presents the peer reviewers’ general summary statements in response to these
questions, along with a record of discussion of associated 1ssues raised dunng the peer review
conference call

2.1  Charge Question 1: Selection Criteria

The first charge question to the peer reviewers was' “The following cntena were established to
assist EPA 1n the selection of appropriate constituents 1n dust to be charactenzed as WTC
signature constituents

a) They are present at levels unique to WTC dust (distinct from urban dust)

b) They are persistent for many months (not volatile)

c) They are sufficiently homogeneous in WTC dust

d) Available analytical methods are able to detect these screening materials with a small
sample size, low mimimum detection limit, and low interference from other dust
components

Based on information in the supphied documents, and any other knowledge you may bring to the
table, are these criteria adequate for establishing a WTC signature marker? If the answer 1s no,
please elaborate?”

Peer Reviewers’ Summary Statement:

The peer reviewers found the four critena that EPA used to select signature constituents to be
reasonable The peer reviewers noted that the fourth criterion 1s vague (e g , what precisely 1s

meant by a “small” sample and a “low” detection limt?) and listed two additional critena that
EPA should have considered, as documented below

Record of Discussion:

Following 1s a summary of specific 1ssues that the peer reviewers discussed during the peer
review conference call when responding to charge question 1

o Comments on criterion that signature constituents be “sufficiently homogeneous in WIC
dust ” Two peer reviewers noted that existing data show that WTC dust samples are not
homogeneous, especially when companng dust samples collected indoors to those
collected outdoors, dust samples collected at street level to those collected at elevation,
and dust samples collected near Ground Zero to those collected further downwind. These
reviewers acknowledged that this non-homogeneity complicates efforts to select
signature constituents A peer reviewer added that many candidate constituents (e g., slag
wool) might not be homogeneous in terms of their chemical and physical properties — an
observation that led to the following two recommendations
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= Recommended additional criterion that constituents have clearly defined chemical and
physical properties. A peer reviewer questioned whether the proposed analytical method
could reliably distinguish slag wool from rock wool based solely on the 1ron content
quantified using SEM (Section 5 of this report discusses this 1ssue further) Based on this
concem, the reviewer recommended that an additional criterion for selecting WTC
signatures should have been considered Vanations 1n signature constituents’ chemical
and physical properties must fall within boundaries that can be clearly defined and
reliably differentiated from those of potential interferences at a pre-determined
confidence level

=  Recommended additional criterion that standards be available for gauging measurement
accuracy Noting that the WTC Dust Screening Study had no provision for assessing
whether laboratories are reliably applying analytical methods to measure target
constituents at a pre-determuned confidence level, a peer reviewer recommended that an
additional critenon for selecting WTC signatures should have been Standards of vanous
concentrations can be created using the pure signature constituents for assessing if
analytical results can meet a pre-determined measurement quality objective (e g, +/- 30%
accuracy for SEM analyses)

When discussing the use of standards, one peer reviewer noted that standard samples for
slag wool are likely available from the North American Insulation Manufacturers
Association (NAIMA) Other peer reviewers supported acquinng standard samples from
NAIMA, but provided that the standards have chemical and physical properties that are
representative of the slag wool found in WTC dust One peer reviewer noted a potential
challenge associated with acquiring a single representative slag wool standard" because
the WTC towers were constructed over a relatively long time frame, slag wool found in
the insulation, ceiling tiles, and other matenals likely have varying chemical and physical
properties Nonetheless, the peer reviewers unanimously agreed that standards are needed
1o assess the accuracy of laboratories’ measurements

2.2 Charge Question 2: Slag Wool as a Signature

The second charge question asked the peer reviewers “Based on information 1n the supplied
documents, and any other knowledge you may bring to the table, do you agree or disagree with
the conclusion that slag wool alone meets the criteria as a WTC marker? Please explain your
answer ”’

Peer Reviewers’ Summary Statement:

The peer reviewers supported EPA’s conclusion that gypsum and elements consistent with
concrete do not meet the WTC signature selection cntenia Regarding slag wool, the peer
reviewers agreed that, from the data provided, EPA has not made the case that 1ts proposed
analytical method can reliably discnminate background dust from dust contaminated with WTC
residue Thus, the proposed method has not demonstrated the utility of slag wool as a successful
signature constituent Critical reservations about selecting slag wool as a signature include the
following
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Based on the distnbutions of background sampling results and spiked sampling results,
several peer reviewers concluded that “false positives” will likely occur, especially when
samples are collected near known or unknown sources of slag wool, a common building
matenal

Three of the eight oniginal laboratories mnvited to participate in this study were elirminated
from this study This removal of almost 40% of the selected laboratones brings into
question the robustness and reproducibility of the method.

Some reviewers were concerned about possible degradation (or even disappearance) of
slag wool’s characteristics in damp environments

Record of Discussion:

When answering this charge question during the conference call, the peer reviewers addressed
several relevant 1ssues Some of these 1ssues are described below and others were discussed 1n
the peer reviewers’ responses to other charge questions

Challenges associated with selecting a signature When responding to this and other
charge questions, the peer reviewers 1dentified several significant challenges associated
with selecting a WTC signature. For instance, because some materials used to construct
the WTC apparently were not considerably different from those used to construct many
other buildings in Lower Manhattan, many candidate constituents are ubiquitous 1n
background dust and therefore not unique to the WTC. Further, a peer reviewer noted
efforts to find constituents that are “sufficiently homogeneous” are confounded by the
fact that composition of indoor dusts associated with the WTC collapse 1s expected to
vary with numerous factors, including distance from Ground Zero, elevation, and
building configuration Finally, as years continue to pass since the terronst attack, WTC
dust that previously entered indoor environments will continue to be diluted, thus
becoming more difficult to 1dentify

Concerns regarding false positives Because slag wool 1s a common building matenal

(1 e, not unique to the WTC), multiple peer reviewers’ preliminary written comments
note that slag wool in dusts will likely be found 1n buildings with ceiling tiles or exposed
insulation and at locations near significant building construction, renovation, or
demolition activities Accordingly, this peer reviewer questioned how well slag wool
meets the first WTC signature selection criterion for uniqueness

Questions regarding the persistence of slag wool. Most peer reviewers noted in their
preliminary wntten comments that slag wool meets the second signature selection
criterion of being “persistent for many months (not volatile).” Citing studies that have
shown slag wool to be somewhat soluble in saline and biological environments (e g,
Bemstein et al 1996, IARC 2002), one reviewer questioned whether slag wool met this
second criterion. This reviewer noted that EPA could conduct solubility tests to verify
whether slag wool is indeed sufficiently persistent in damp environments.

After discussing the 1ssues listed above, as well as those listed in the other charge questions, the
peer reviewers debated how to phrase their summary statement on the utility of slag wool as a

9
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WTC signature. The peer reviewers eventually agreed that the information they were provided 1n
the WTC Dust Screening Study did not convincingly establish that slag wool met EPA’s four
cnitena for reliable signatures, however, they also concluded that the information provided was
insufficient to reject slag wool as a signature After this discussion, the peer reviewers agreed
that the method validation study and the proposed analytical method, 1n its current form, have
not yet demonstrated the utility of slag wool as a successful marker Refer to Sections 3 and 5 for
the peer reviewers’ specific recommendations for improving the proposed method

3.0 The Proposed Analytical Method

Charge questions 3 and 4 asked the peer reviewers to comment on the level of detail in the
proposed analytical method and to identify necessary improvements. This section presents the
peer reviewers’ general summary statements in response to these questions, along with a record
of discussion of associated 1ssues raised during the peer review conference call

3.1 Charge Question 3: Detail of Proposed Analytical Method

The third charge question asked the peer reviewers “Are the analytical methods wrnitten in
sufficient detail such that a qualifying laboratory could follow the methodology and obtain valid
results without supplemental assistance from EPA or other sources?”

Peer Reviewers’ Summary Statement:

The peer reviewers had concemns about laboratones’ abilities to implement the proposed
analytical method consistently or correctly, given that three out of the eight laboratones selected
to participate 1n the method validation study failed to produce data of acceptable quality Even
after representatives from the eight laboratories “attended a 2-day session duning which the
method was further developed and discussed” and “all laboratory participants held weekly
conference calls as the analytical program was proceeding to discuss general issues with the
protocol” (EPA 2005a), data had to be massaged to differentiate WTC spiked samples from
background dust. Accordingly, the peer reviewers agreed that a cntical element to the success of
future sampling 1s the cnteria EPA eventually establishes for identifying and enabling
“quahifying laboratories ” The peer reviewers recommended that these cnteria mught include:

» Intensive hands-on training of analysts

» Close monitoring of performance by extensive use of duplicates, spikes, and standards

» Creation of “standards” of slag wool from indoor WTC dust and other sources
Record of Discussion:

The peer reviewers briefly discussed charge question 3 during the conference call They pointed
to the fact that three out of the eight laboratones failed to generate data of acceptable quality as
ample evidence that the analytical method 1s not sufficiently detailed or robust to enable
qualifying laboratories “to obtain valid results without supplemental assistance from EPA or

10
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other sources ” One reviewer added that failure of these laboratones to generate quality data calls
into question whether EPA met one of its initial study objectives *“ that the analytical method
works well enough and 1s able to be carried out by enough analytical laboratories to . distingush
WTC dust from background dust” (see page 9 of the WTC Dust Screening Study)

3.2  Charge Question 4: Suggested Improvements to the Proposed Analytical Method

The fourth charge question asked the peer reviewers: “If the answer to Question 3 1s no, what
items or information could be added so that a qualified laboratory could follow this protocol and
obtain valid results without the assistance of EPA or other sources?”

Peer Reviewers’ Summary Statement:

The peer reviewers concluded that the method, as wnitten, could not be used to differentiate
WTC dusts from other dusts and recommended several modifications to the proposed method
that might make it more robust. The most important improvements 1dentified (and agreed to by
all s1x peer reviewers) were

= Eliminate the drop mount

= The iron content critena used to differentiate the signature constituent slag wool from the
prnimary interfering constituent rock wool should be based on detailed and comprehensive
analysis of respective components in WTC dust and background dust samples, and not on
TIMA'’s general product information

« Elimnate sieving and settling from sample preparation because these steps cause the loss
of large portions of particles

= Measure fiber dimensions (see Section 5 for further discussion)
* Provide more exacting detail on aliquot withdrawal protocols
= Prepare all samples at a central laboratory for distribution to other laboratories
» Generate spikes and standards using indoor, rather than outdoor, WTC dust
s Require appropnate use of significant digits
s Describe how gravimetric-reduction data will be interpreted
Record of Discussion:

The peer reviewers referred to their prelimmnary written comments on charge question 4 for the
reasons why they recommended the aforementioned improvements Additional items discussed
during the conference call were the need for explicit sample rejection cnteria. For instance, a
reviewer noted that the analytical method could specify minimum sample sizes, maximum
moisture contents, or other cniteria that, if met, would require laboratories to reject samples

11
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Another 1ssue raised during this discussion was whether electron microscopic analyses were even
necessary, as several peer reviewers noted that PLM alone might be sufficient in this screening
study without the added expense of SEM analyses The peer reviewers revisited this 1ssue when
discussing alternate approaches to the WTC Dust Screening Study (see Section 5).

4.0 Data Analysis and Interpretation

The charge to the reviewers included three questions that ask about the statistical analyses and
interpretations of data collected during the method validation study This section presents the
peer reviewers’ responses to these charge questions, organized into five topics

4.1 Charge Question S: Study Design

The fifth charge question asked the peer reviewers “The method validation study design entailed
spiking charactenized background dust with charactenzed WTC dust at vanous levels, and then
sending 32 blind samples (16 onginals and 16 duphcates) of background and spiked dust to each
of eight laboratories (five commercial laboratones and three government laboratonies) These
laboratories charactenzed the dust using the protocol described above and then sent the results
back to EPA. Was this an appropriate design to achieve the goals of this method validation
study?”

Peer Reviewers’ Summary Statement:

The peer reviewers agreed that the general study design was generally appropriate for method
validation Two shortcomings 1dentified were that laboratories did not analyze standard samples
to gauge method accuracy and that the method’s equations include unvenfied assumptions
regarding particle losses due to settling and sieving

Record of Discussion:

Dunng the peer review conference call, additional issues were raised regarding EPA’s study
design First, one peer reviewer noted that inconsistent use of sample preparation techniques
might have accounted for the considerable inter- and intra-laboratory variability observed during
the study Accordingly, this peer reviewer noted that an improved study design would have
involved having a single central laboratory prepare all samples (1 e, generate SEM stubs) and
distnibute these prepared samples, rather than having the eight laboratories prepare samples on
their own Second, this peer reviewer questioned why a mixture of indoor and outdoor dusts
collected following the WTC disaster was used to spike samples, given that results from the
WTC Dust Screening Study are to be used to evaluate dusts in indoor settings

Another concern about the method study design was the assumption that iron content, as
measured by SEM, can be used to differentiate slag wool from rock wool One reviewer noted
that this assumption was apparently based entirely on data provided the Thermal Insulation
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Management Association (TIMA) 'However, this peer reviewer presented data from other
sources (see page 10 of Shu-Chun Su’s preliminary written comments in Appendix B)
suggesting that differences in iron content mught be insufficient for distinguishing these
matenals This peer reviewer noted that an improved study design would have thoroughly
charactenzed the compositional vanation of slag wool and rock wool in WTC dust dunng the
initial stages of method development, rather than relying on published values that might not be
adequately representative of the matenal found in WTC dust

When discussing the unvenfied assumptions in the method’s equations, a peer reviewer
explained that, when the participating laboratories sieved the onginal 32 samples through a
100-mesh screen, the partitioning ratio between coarse and fine slag wool was not shown to be
constant For instance, the sieving step could have removed 10% of the slag wool in some
samples, while this same step could have removed 20% of the slag wool in other samples
Similarly, this peer reviewer questioned the impact of the “one-minute waiting period” before
aliquots were extracted from the diluted suspension, given that inconsistent application of this
procedure could have resulted in vanable fractions of coarser particles precipitating to the
bottom of the beaker The peer reviewers’ recommendations (see Section 3 2) to elimunate
sieving and settling from sample preparation would address these concems

4.2 Charge Question 6: Statistical Analysis of Data

The sixth charge question asked the peer reviewers “Did EPA and Versar adequately evaluate
and interpret the results from the eight laboratories, as documented by the supplied documents on
NYC dust analyses?”

Peer Reviewers’ Summary Statement:

The peer reviewers were skeptical that EPA’s evaluation and interpretation of the study data
were performed fairly Peer reviewers pointed to several non-standard steps taken to enhance the
study’s ability to disinguish WTC dust from background dust These steps could be interpreted
as attempts to prove the method’s success rather than to objectively evaluate 1ts real-world
potential for fingerprining WTC dust The peer reviewers’ two most notable concerns were’

* The reported difference 1n slag wool for impacted and non-impacted locations was based
on statistical analyses that excluded certain sampling results from the background
locations, but not from the spiked samples The background results and spiked sample
results were statistically indistinguishable when the entire data sat was considered

* The study authors disqualified three out of the eight oniginally selected laboratories that
participated in the WTC Dust Screening Study There was no follow-up investigation to
determine why these three selected laboratories, presumably following the proposed
method, failed to differentiate background dusts from WTC dusts

1 When reviewing a draft of this report, another peer reviewer noted that he thought USGS researchers noted
differences mn 1ron content between slag wool and rock wool based on analyses of WTC dust samples, not based on
the TIMA data
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After the peer review conference call, one peer reviewer submutted this additional
summary statement Because the equation used to calculate the final analytical results
(the number of slag wool fibers per gram of dust) does not account for non-uniform
depletion of slag wool fibers due to sieving and due to coarse particle precipitation during
sample preparation, the equation underestimates the number of slag wool fibers per gram
of dust for all spiking and background samples analyzed by all eight participating
laboratories. Had the underestimations been corrected for in the analytical results, the
spiking sample results of the three disqualified laboratones could have been closer to the
expected values than the other five laboratories Therefore, their results might have been
wrongly disqualified. [Note This comment was submitted shortly before the final report
was drafted and reflects the opinion of one peer reviewer The other peer reviewers did
not comment on this matter ]

Record of Discussion:

The peer reviewers discussed many issues raised in their preliminary wntten comments when
responding to this charge question. Issues raised included, but were not limited to, the following-

Exclusion of data from three laboratories Nearly every peer reviewer was troubled by
the fact that EPA’s conclusion regarding the use of slag wool as a signature constituent
was only reached after data from three laboratories were rejected Most peer reviewers
found the decision to exclude these laboratories’ data to be unjustified and genuine cause
for concem Given that the stated purpose of the WTC Dust Screening Study was to
validate an analytical method, peer reviewers noted that all analytical data should have
been considered unless EPA had evidence of laboratories gross failure to perform

Significance of low fiber counts and large data extrapolations When applying the
proposed analytical method, laboratones first counted the number of slag wool fibers on
an SEM stub These raw fiber counts were relatively low (1 e , generally less than 20
fibers per SEM stub). From these raw data, laboratories computed the numbers of fibers
per gram of dust using large extrapolation factors Thus, even though data throughout the
main body of the report for the WTC Dust Screening Study are presented in thousands of
fibers per gram of dust (using many significant figures), the actual observations made 1n
the analytical laboratory are based on relatively small fiber counts This was of particular
concerm to reviewers because measurement error 1s known to increase as fiber count
decreases. To illustrate this concern, one peer reviewer stepped through back-of-the-
envelope calculations that, given the range of fibers counted 1n individual samples, the
measurement quality objective for accuracy (+/-30%) stated in the quality assurance
project plan likely could not be met (see Dan Crane’s preliminary wntten comments 1n
Appendix B)

Comparison of data across laboratories After examining the raw fiber counts generated
by the eight analytical laboratones (see pages 58 and 59 in the WTC Dust Screening
Study), one peer reviewer noted that the summary report failed to examine or even
acknowledge one of the more notable trends among the data Laboratory D consistently
reported considerably higher fiber counts than did any other laboratory This observation
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raised further questions about laboratories’ ability to implement the proposed method
consistently

s [Interpretation of background samples In addition to their concemns regarding excluding
data from selected laboratones, the peer reviewers were troubled by the fact that EPA
also excluded several background samples from 1ts statistical analyses One peer reviewer
noted that, when all background samples are considered, levels of slag wool 1n
background dust are statistically indistinguishable from levels in the WTC dust from
4 Albany Street Peer reviewers were further concemed that no detailed explanations
were provided to adequately justify the decision to exclude background samples collected
in three locations (New Jersey, Long Island, and Research Triangle Park)

» Validity of underlying data One peer reviewer noted that an inherent assumption in the
statistical analyses 1s that the underlying data are valid. Given concerns raised elsewhere
about the analytical method (e g , the potential inability to distinguish slag wool from
rock wool, the unverified assumptions regarding particle losses during sieving and
settling), this peer reviewer was not convinced that the onginal data were of sufficient
quality to warrant such detailed statistical analyses

4.3  Charge Question 7: Data Interpretation

The seventh charge question asked the peer reviewers “EPA has observed differences in slag

wool concentration which discriminate between background dust and dust contaminated with

WTC residue Do you agree that the data and analysis presented in the documents support this
observation? Please explain your answer ”

Peer Reviewers’ Summary Statement:

As indicated in the previous summary statements, the peer reviewers generally do not believe
that EPA made the case from the study data that the proposed method reliably discriminate
background dust from dust contaminated with WTC residue

Record of Discussion:

Issues discussed during the peer review conference call related to charge question 7 included the
following

» Concerns about inadequate statistical power One of the main conclusions of the WTC
Dust Screening Study is that . . slag wool measurements appear to be sensitive enough
to distinguish WTC dust (defined as 4 Albany) spiked at the 10% level from background
dust” (EPA 2005a) However, when examining the analytical data (see page 58 and 59 of
the WTC Dust Screening Study), peer reviewers noted that this finding was reached by
comparing two samples spiked at the 10% level using dusts from 4 Albany Street and the
background samples that EPA included in 1ts evaluation With this limited number of
samples and the broad error ranges associated with low fiber counts, a peer reviewer
questioned whether the number of samples considered in the method validation study was
sufficient to reliably discriminate the background dusts from WTC dusts
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s Comments on required sensitivity 'When discussing whether the proposed method allows
for discnmination between background dusts and WTC dusts, one peer reviewer referred
to the following quote in the WTC Dust Screening Study “ at the 10% spike level, the
slag wool concentration typically exceeds one standard deviation, but never exceeds two
standard deviations, above the background level” (EPA 2005a) This peer reviewer
disagreed with EPA’s conclusion that this difference between 10% WTC dust and
background dust was “sensitive enough” to qualify slag wool as a signature, though 1t
was noted that the signature selection critenia did not establish a minimum concentration
difference (or sensitivity) between background dust and WTC dust that must be achieved
to designate a signature constituent

= [nterpretation of data in Figure 2 of the review document When responding to this
charge question, one peer reviewer noted that the USGS data plotted 1n Figure 2 of the
WTC Dust Screening Study appear to show great promuse for slag wool as a signature
constituent, and this peer reviewer questioned why data generated dunng the method
validation study were not strilarly convincing Other peer reviewers provided several
explanations First, these reviewers advised against focusing too much on trends in Figure
2, because these trends are based largely on outdoor dust samples collected shortly after
the WTC collapse, they noted that the data shown in Figure 3 are more relevant, given
that they represent indoor dusts collected much more recently (1 e., September 2004)
Focusing on the data in Figure 3, these reviewers said the concentration differences
between the three spiking levels are not nearly as pronounced Further, noting that the
concentrations 1n Figure 3 are based on only three samples and on large extrapolations
from the raw fiber count data, a peer reviewer cautioned against drawing strong
conclusions from the trend line

5.0 General Considerations and Alternate Approaches

The final two charge questions were open-ended questions asking peer reviewers to discuss
general considerations and alternate approaches for identifying signature constituents in WTC
dusts This section summarizes how the peer reviewers responded to these questions during the
peer review conference call.

5.1 Charge Question 8: Suggested Improvements

The eighth charge question asked the peer reviewers. “Is there any other way in which the
proposed signature marker(s) can be used to determine the extent to which WTC dust may have
penetrated and remains 1n indoor environments?”

Peer Reviewers’ Summary Statement:

Fiber dimensions and chemical composition of slag wool should be further investigated Fibers
from the WTC collapse would likely include a greater proportion of smaller fibers given the
impact energy of the building collapse, and indoor fibers from the WTC collapse are expected to
be smaller due to the removal of large fibers by passage from outdoor to indoor environments
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The chemical composition of slag wool in WTC dusts has apparently not been adequately
charactenized

Record of Discussion:

Specific issues discussed during the peer review conference call related to charge question 8
include the following

Relevance of fiber dimension. Peer reviewers acknowledged throughout the conference
call that dust samples from non-impacted locations would undoubtedly contain slag wool,
given the widespread use of this material in building construction Accordingly, relying
entirely on fiber counts for identifying a WTC signature would ultimately result in “false
positives,” especially for indoor environments with ceiling tiles and locations near recent
building construction, renovation, or demolition activities

However, some peer reviewers suspected that dimensions of slag wool in WTC dust
mught be unique when compared to dimensions of slag wool in background dust Two
observations were noted 1n support of this statement (1) the tremendous impact energy
associated with the WTC collapse presumably led to smaller fiber dimensions in the
WTC dust cloud as compared to fiber dimensions observed in the original building
matenials, and (2) larger fibers (as compared to smaller fibers) were more likely to be
removed from the WTC dust cloud due to gravitational settling and “filtering” as these
dusts passed from outdoor to indoor environments. Given these observations, the peer
reviewers recommended that EPA further investigate whether considering fiber
dimensions of slag wool might enhance the proposed signature They noted further that
EPA could begin to address this recommendation by comparing fiber dimensions
observed 1n two sets of existing samples the USGS WTC slag wool (which 1s largely
composed of outdoor dusts) and dusts from 4 Albany Street (which 1s entirely composed
of indoor dusts)

Chemical composttion of slag wool in WTC dust A peer reviewer reiterated an earlier
comment that EPA’s method development work relied entirely upon composition data
(most notably, 1ron content) reported by TIMA to distingwish slag wool from rock wool,
even though these published data might not be representative of the chemical
composition of slag wool found in WTC dusts This peer reviewer advocated a more
thorough charactenzation of the chemical, physical, and optical properties of all
candidate signature constituents prior to selecting a final signature

Further evaluation of gypsum and anhydrite. While the peer reviewers agreed that
gypsum and elements consistent with concrete alone did not meet EPA’s signature
selection critena (see Section 2.2), one peer reviewer noted that anhydnte nught hold
promuse as a potential WTC signature This suggestion was based on the fact that the heat
of combustion when jet fuel burned in the WTC towers and during subsequent fires in the
debns pile mught have created anomalous amounts of anhydnte Accordingly, this peer
reviewer wondered if anhydrite, or the relative amounts of gypsum and anhydnte, could
be used as a WTC signature. The other peer reviewers did not support or reject this
suggestion, but one reviewer clarified that the overwhelming majonty of dusts in indoor
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environments apparently onginated from the dust cloud released dunng the physical
collapse of the WTC towers (and not from the combustion by-products from jet fuel or
the debris pile) Another issue discussed, but not resolved, was whether gypsum would be
sufficiently persistent for use as a signature, particularly 1n damp environments

The peer reviewers raised additional 1ssues when responding to this charge question, such as
recommendations that EPA evaluate the utility of multi-component signatures and that EPA
reconsider the utility of PLM 1n 1ts analytical method However, the reviewers discussed these
topics in greater detail when responding to the final charge question (see Section 5 2)

5.2 Charge Question 9: Other Comments

The final charge question asked the peer reviewers “Are there any additional comments or
concems about this study that have not been addressed by the other questions?”

Peer Reviewers’ Summary Statement:

Most of the peer reviewers’ comments on this charge question fell into two general categories
modifying the proposed analytical method or investigating the utility of new approaches The
specific comments are documented 1n the record of discussion, below.

Record of Discussion:

Dunng the conference call, the peer reviewers discussed their responses to the final charge
question A summary of those responses follows References to individual peer reviewers’
preliminary wntten comments are included for further information on the specific
recommendations

(1) Recommendations for modifying or enhancing the proposed approach

= Given the shortcomings of slag wool alone as a signature (e g , the likely false positives),
some reviewers recommended that EPA consider implementing a tiered sampling
approach that would use slag wool as a screening marker for the potential presence of
WTC dust followed by TEM analysis of chrysotile asbestos as a confirmatory marker.
Most reports indicate chrysotile’s ubiquity in WTC dust, that the WTC collapse and
combustion produced unique chemical and morphological properties 1n individual fibers,
that standardized and robust collection and TEM analytical methods exist, and that there
are dozens of certified TEM laboratones with extensive chrysotile analytical capabilities.

This suggestion generated considerable discussion On the one hand, several peer
reviewers supported this recommendation after reviewing the supporting arguments
presented 1n the preliminary written comments (see Jim Webber’s response to charge
question 9 and Frank Ehrenfeld’s response to charge question 8, both in Appendix B). On
the other hand, some peer reviewers noted that the utility of asbestos as a signature (based
on indoor air samples) has already been investigated, but found to be of limited utlity
especially when compared to the utility of vanous manmade vitreous fibers. In response,
one peer reviewer noted that a 2002 study (Chatfield and Kominsky 2002) documented
relatively high levels of chrysotile asbestos 1n indoor environments near Ground Zero
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using vanous bulk and surface dust sampling methods Based on these and other data,
this reviewer said that the potential utility of chrysotile asbestos as a confirmatory
signature warrants further consideration

* Throughout the conference call, multiple peer reviewers recommended that EPA
reconsider the utility of PLM as a supplementary analysis to, or possibly in replacement
of, SEM The rationale behind this recommendation 1s stated earlier in this report and
also 1n reviewers’ preliminary written comments m Appendix B (see Dan Crane’s
response to charge question 8 and Mickey Gunter’s and Shu-Chun Su’s responses to
charge question 9).

= If EPA proceeds with slag wool as its signature, a peer reviewer recommended that
positive detections for slag wool should tngger physical site surveys for evidence of other
slag wool sources These other sources include presence of ceiling tiles or exposed
insulation and proximuty to large construction, renovation, or demolition sites

= As Section 5 1 of this report notes, several peer reviewers recommended that EPA
investigate whether fiber dimension along with fiber count would allow a more defimtive
differentiation between WTC dusts and background dusts

« Building upon comments raised earlier 1n the conference call, some peer reviewers
recommended that EPA 1mprove methods to identify cnitical features of slag wool
specific to WTC dusts Noung that iron content and its resolution by SEM/EDS 1s
currently used to differentiate slag wool from rock wool, the reviewers recommended
EPA use field studies of WTC dusts to thoroughly characterize the chemical and physical
properties of slag wool and other manmade vitreous fibers found 1n this matrix, rather
than relying on data published in the TIMA atlas Another suggestion was for EPA to
investigate the utility of the Emmons Double Variation Method when charactenzing slag
wool 1n the dust samples (in Appendix B, see the first 1ssue raised by Frank Ehrenfeld in
response to charge question 9)

= One peer reviewer noted that, while the WTC Dust Screening Study acknowledges that
use of slag wool as a signature will likely result in some “false positives,” the report fails
to evaluate the likelihood of observing “false negatives ~ Because the sampling protocol
was not developed to evaluate minimum detection limuts, the reviewer concluded that the
study did not establish a lower bound of contamunation that the method can reliably find
Should EPA adopt the proposed method, further discussion and evaluation of the
detection limit was recommended.

= A peer reviewer recommended that EPA consider revising its method to quantify the
mass of slag wool 1 samples (which would account for fiber dimension), instead of
quantifying the counts of slag wool in these samples (see Emest McConnell’s response to
charge question 9 in Appendix B)

= A peer reviewer agreed with the WTC Dust Screening Study’s finding that vacuuming
dust from a square-meter area renders the space unusable for replicate samples However,
this reviewer added that the study did not quantify sampling efficiency 1s expected to
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vary with different surface types. Questioning the assumption made during method
development that canister vacuums are 100% efficient in collecting dusts, this reviewer
recommended further evaluation to judge and venfy the proposed field collection
techniques

(2) Recommendations for investigating new approaches

The peer reviewers’ responses to charge question 9 also included recommendations that
essentially involved considenng new approaches to identifying WTC signatures, as opposed to
mere modifications to EPA’s proposed approach The following recommendations are discussed
in greater detail primanly 1n one peer reviewer’s preliminary wntten comments (see Mickey
Gunter’s responses to charge question 9 in Appendix B):

Add academic scientists to the study design team to take advantage of their in-depth
expertise, flexibility to pursue research, and immunity from political fallout

Explore use of multiple analytical methods (especially “bulk” methods) with the potential
for creating a multi-component signature Specific analytical methods mentioned
included PLM, SEM, inductively coupled plasma (ICP) spectroscopy, X-ray fluorescence
(XRF) spectroscopy, and X-ray diffraction (XRD) techniques One peer reviewer
wondered 1f very simple markers, such as pH, might hold promise when searching for
multi-component signatures

Compare the chemical composition of particulate filters (both PM,o and PM;s) collected
at ambient air monitoring stations nearest Ground Zero before the WTC collapse to the
chemucal composition of corresponding filters collected after the WTC collapse

Recognizing that improved characterization of WTC building materials would likely help
EPA 1dentify the most approprnate signatures, one peer reviewer recommended that EPA
consider researching WTC building construction documentation or analyzing samples of
debris that has been disposed of at Fresh Kills Landfill Other reviewers, however, were
not convinced of the utility of testing matenals in the landfill, given the level of effort
required to obtain a representative sample and the fact that even a statistically-based
sample of debns in the landfill might not be representative of the material in the WTC
dust cloud that infiltrated into indoor environments

Throughout their discussions, peer reviewers wondered if all available sampling results
were considered 1n the selection of WTC signatures Noting that a large number of
samples have been collected since 2001, both by public and private parties, one peer
reviewer suggested that EPA have a contractor attempt to acquire as much existing data
as possible and then conduct further statistical analyses of the combined data sets These
analyses, he noted, would have to account for numerous factors, such as the sampling
method used, the analytical method used, whether samples were collected before or after
cleaning, and so on. This peer reviewer noted that multivanate statistical analyses of a
broader set of data might reveal viable multi-component signatures that are not readily
discernable from the smaller set of samples that EPA considered in the WTC Dust
Screening Study
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Appendix B. Charge to Reviewers and Preliminary Written Comments

Note: Each peer reviewer prepared the preliminary wntten comments 1n this appendix prior to
the peer review conference call. These written comments are preliminary and were used
to help 1dentify key issues for discussion. After reviewing the entire set of preliminary
written comments, some reviewers’ opimions on specific matters mght have changed
Accordingly, these comments should be viewed as preliminary, while the content of the
main body of this report reflects the peer reviewers’ final findings
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CHARGE QUESTIONS (August 17, 2005)
World Trade Center Signature Study Peer Review

BACKGROUND

In the days following the terrorist attack on New York City's World Trade Center (WTC)
towers, EPA, other federal agencies, and New York City and New York State public health and
environmental authorities initiated numerous air monitoring activities to better understand the
ongoing 1mpact of emssions to the outside environment from that disaster In 2002, EPA's
Region 2 turned its attention to the indoor environment, providing a volunteer "clean and test" or
"test only" program for residents and homeowners who wished to have their apartments cleaned
and/or tested Asbestos was selected as a surrogate for the presence of WTC-related
contamination for this program

In March 2004, EPA convened the WTC Expert Technical Review Panel to interact with
the Agency and the public on plans to momtor for the presence of any remaiming WTC dust in
indoor environments near Ground Zero For more information on the WTC Expert Panel, see
http //www.epa gov/wtc/panel Approximately 750 units 1n an area extending north to Houston
Street in lower Manhattan and across the East River into a portion of Brooklyn were proposed to
be sampled for contaminants of potential concern (COPC), as well as for specific constituents that
can be used as markers to 1dentify residual contamination by dust from the collapse of the WTC
These "WTC dust signature" constituents are the comerstone of the sampling program as they
will provide the basis for estimating the geographic extent of the remaining residue 1n dust of the
WTC towers collapse. Using the results of dust sampling for the WTC bulding collapse
signature, EPA will decide whether indoor cleanup or other activities are warranted at this time

Based on the previous work of the Umited States Geological Survey (USGS) and others,
EPA 1dentified three components of the dust generated by the WTC towers collapse that could be
used to screen sampled dust for the presence of WTC dust These markers, or signature
components, were mineral slag wool, gypsum and elements of concrete EPA developed the
following working hypothesis for the signature "A dust sample that contains WTC dust will
have slag wool and elements of concrete and gypsum present in 'significant quantities' when
compared to typical indoor urban dust " Experts from the USGS, EPA's Office of Research and
Development, EPA's National Enforcement Investigations Center, and the commercial testing
laboratory commumty worked together to develop an analytical method to quantify the
concentration of these three markers in indoor dust

Between September 2004 and Apnil 2005, numerous samples were taken 1n impacted
buildings near Ground Zero and at background locations. These samples have been analyzed for
these three markers to determine whether or not they validly constitute a WTC signature, as
suggested by earlier USGS efforts Also, they were used 1n a method validation study whose
pnimary purposes were twofold. 1) to evaluate the analytical method with regard to method
vanability (as measured by both inter- and intra-laboratory vanability), and cost and expediency
1ssues, and 2) to assist in the determination of the lower limits of concentrations of the markers
that could be reliably measured, and that could be reliably distinguished from background
concentrations This method validation study involved five contract laboratories and three



federal government laboratories This study entailed spiking known background dust with
varying concentrations of known WTC collapse dust, and then having the laboratories perform a
blind analysis on both the spiked samples and background samples

The charge questions focus on the following the basis for identifying signature
components, the validity of the hypothesis, whether the existence of a signature has been
adequately demonstrated, and the work done to develop, validate and apply an analytical method
for the three signature components

The following documents are the pnmary ones being reviewed. 1) the analytical protocol
used by the eight laboratories and 2) EPA and Versar (EPA contractor) reports documenting the
validation study including the background and hypothests, analyses of samples taken to venfy
the hypothesis, and the results and interpretation of the method validation study Several
background documents will also be available to the reviewers. These include the draft final
sampling plan to be used to evaluate the presence and levels of contaminants of potential
concem of any remaining WTC dust in indoor environments near Ground Zero (this plan
includes an overview of the Signature Study), two USGS reports on the signature development,
and other pertinent reports that provide additional background on the charactenzation of WTC
dust The reviewers are not being asked to provide comments on these background documents
If the reviewers believe they need any additional documents or clanfication of information
provided in the documentation provided, they will be supphed through the peer review contractor

CHARGE QUESTIONS

Basis for Development of a Signature.

Q1) The following critena were established to assist EPA in the selection of appropnate
constituents 1n dust to be characterized as WTC signature constituents

a) They are present at levels unique to WTC dust (distinct from urban dust),

b) They are persistent for many months (not volatile),

c) They are sufficiently homogeneous in WTC dust, and

d) Available analytical methods are able to detect these screeming matenials with a
small sample size, low minimum detection limit, and low interference from other
dust components.

Based on information in the supplied documents, and any other knowledge you may bring to the
table, are these critenia adequate for establishing a WTC signature marker? If the answer 1s no,
please elaborate

Documentation of the Existence of a Signature

Q2) Based on information in the supplied documents, and any other knowledge you may
bring to the table, do you agree or disagree with the conclusion that slag wool alone meets the
criteria as a WTC marker? Please explain your answer



Analytical Method Development

Q3) Are the analytical methods wnitten in sufficient detail such that a qualifying laboratory could
follow the methodology and obtain valid results without supplemental assistance from EPA or
other sources?

Q4) If the answer to Question 3 is no, what items or information could be added so that a
qualified laboratory could follow this protocol and obtain valid results without the assistance of
the EPA or other sources?

Method Validation Study

Q5) The method validation study design entailed spiking characterized background dust with
charactenzed WTC dust at various levels, and then sending 32 blind samples (16 onginals and
16 duplicates) of background and spiked dust to each of eight laboratonies (five commercial
laboratories and three government laboratories) These laboratories characterized the dust using
the protocol described above and then sent the results back to EPA Was this an appropnate
design to achieve the goals of this method validation study?

Q6) Did EPA and Versar adequately evaluate and interpret the results from the eight
laboratories, as documented by the supplied documents on NYC dust analyses?

Dust collected from currently occupied buildings 1s expected to have lower levels of the key
WTC constituents as compared to dust sampled near September 11, 2001 1n time or sampled
more recently but in uminhabited heavily impacted buldings EPA will use the results of this
method validation study to determune the final distinguishing concentrations for the WTC
marker(s) If currently sampled dust has this marker(s) at or above such a distinguishing
concentration, EPA would consider the sampled dust to "contain residues of WTC dust" for
purposes of estimating the geographic extent of WTC 1mpacts and making cleanup decisions
The key requirement for a distinguishing concentration 1s that 1t be adequate to distinguish
between dusts that do not contain WTC residues from those that do with a reasonably low false
positive error rate

Q7) EPA has observed differences 1n slag wool concentration which discnminate
between background dust and dust contaminated with WTC residue Do you agree that
the data and analysis presented 1n the documents support this observation? Please
explain your answer

Q8) Is there any other way 1n which the proposed signature marker(s) can be used to determine
the extent to which WTC dust may have penetrated and remains 1n indoor environments?

Q9) Are there any additional comments or concerns about this study that have not been
addressed by these questions?
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CHARGE QUESTIONS (August 17, 2005)
World Trade Center Signature Study Peer Review

Preface to Response to Charge Questions

In the days following the terronst attack on New York City's World Trade Center (WTC)
towers, EPA, other federal agencies, and New York City and New York State public
health and environmental authonties imtiated numerous air momtoring activities to better
understand the ongoing impact of emissions to the outside environment from that
disaster In 2002, EPA's Region 2 turned its attention to the indoor environment,
providing a volunteer "clean and test" or "test only" program for residents and
homeowners who wished to have their apartments cleaned and/or tested. Asbestos was
selected as a surrogate for the presence of WTC-related contamination for this program

In March 2004, EPA convened the WTC Expert Technical Review Panel to interact with
the Agency and the public on plans to monitor for the presence of any remaining WTC
dust 1n indoor environments near Ground Zero For more information on the WTC Expert
Panel, see http //www epa.gov/wtc/panel Approximately 750 units 1n an area extending
north to Houston Street in lower Manhattan and across the East River into a portion of
Brooklyn were proposed to be sampled for contaminants of potential concem (COPC), as
well as for specific constituents that can be used as markers to identify residual
contamination by dust from the collapse of the WTC. These "WTC dust signature"
constituents are the comerstone of the sampling program as they will provide the basis
for esimating the geographic extent of the remaining residue 1n dust of the WTC towers
collapse. Using the results of dust sampling for the WTC building collapse signature,
EPA will decide whether indoor cleanup or other activities are warranted at this time.

Based on the previous work of the United States Geological Survey (USGS) and others,
EPA 1dentified three components of the dust generated by the WTC towers collapse that
could be used to screen sampled dust for the presence of WTC dust These markers, or
signature components, were mineral slag wool, gypsum and elements of concrete. EPA
developed the following working hypothesis for the signature "A dust sample that
contains WTC dust will have slag wool and elements of concrete and gypsum present in
'significant quantities' when compared to typical indoor urban dust." Experts from the
USGS, EPA's Office of Research and Development, EPA's National Enforcement
Investigations Center, and the commercial testing laboratory commumty worked together
to develop an analytical method to quantify the concentration of these three markers in
indoor dust

Between September 2004 and April 2005, numerous samples were taken 1n impacted
buildings near Ground Zero and at background locations These samples have been
analyzed for these three markers to determine whether or not they validly constitute a
WTC signature, as suggested by earlier USGS efforts. Also, they were used in a method
validation study whose primary purposes were twofold 1) to evaluate the analytical
method with regard to method vanability (as measured by both inter- and intra-laboratory
variability), and cost and expediency 1ssues, and 2) to assist in the determination of the
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lower limuts of concentrations of the markers that could be reliably measured, and that
could be reliably distinguished from background concentrations This method validation
study 1nvolved five contract laboratories and three federal government laboratories. This
study entailed spiking known background dust with varying concentrations of known
WTC collapse dust, and then having the laboratories perform a blind analysis on both the
spiked samples and background samples

The charge questions focus on the following the basis for identifying signature
components; the validity of the hypothesis, whether the existence of a signature has been
adequately demonstrated; and the work done to develop, validate and apply an analytical
method for the three signature components

The following documents are the primary ones being reviewed 1) the analytical protocol
used by the eight laboratories and 2) EPA and Versar (EPA contractor) reports
documenting the validation study including the background and hypothesis, analyses of
samples taken to venfy the hypothesis, and the results and interpretation of the method
validation study

The answers to the charge questions below reflect my expenence with industnal hygiene
laboratories and the way in which they analyze particulates by microscopy ~They further
reflect my knowledge and expenence with the issues surrounding the measurement of the
COPCs.

The EPA requested that the Light Microscopy portion of the study not be reviewed as 1t
was applied in this protocol

CHARGE QUESTIONS
Basis for Development of a Signature:

Q1) The following cnitena were established to assist EPA 1n the selection of appropnate
constituents in dust to be charactenzed as WTC signature constituents
a) They are present at levels unique to WTC dust (distinct from urban dust),

Answer to Q1 a)

With respect to constituents of concrete dust, and gypsum/anhydrite as markers, 1
agree with the study that while comprising some of the most common constituents
of the dust, these components are not unique in any way 1n their physical
properties as components of the WTC debns In addition, these components are
ubiquitous 1n urban settings While there must be an elevated level of these
components in the shadow of the dust plume, their inspecificity of composition
necessarily excludes them from the marker suite because it is expected that they
will lead to an unacceptably high number of false positive results

Considening slag wool as a marker, the evaluation study provides an answer,
albeit not 1n a straightforward manner. The collected background samples
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showed that slag wool was not broadly prevalent away from ground zero, or the
drift zone of the debris cloud The exceptions to this were the samples excluded
on the basis of the presence of ceiling tiles or other building matenial containing
slag wool 1n the sampled location The data from this study indicates that slag
wool could be used as a marker, in the impacted area There 1s no special
attribute of the slag wool itself to tie 1t to the World Trade Centers. It was and1s a
common component in the insulation and other building matenals used in the
WTC as well as many other butldings in the area. However, the number of fibers
in the collected dust reflect that in the considered region, with the exception of
buildings with an internal source, the slag wool fibers seen reflect mostly fibers
generated 1n the collapse of the World Trade Center butldings

Because of the known positive interference, the use of this marker demands a site
survey for slag wool containing materials in any sampled building where a
positive survey resultis found Any positive results in the presence of an internal
source must render as suspect the decision that WTC signature dust 1s present.

b) They are persistent for many months (not volatile),

Answer to Q1 b)

This report demonstrated that the slag wool component has been persistent in the
sampled locations since the collapse of the World Trade Centers I believe that
the slag wool component, due to 1ts physical nature 1s sufficiently persistent and
pervasive 1n the dust to serve as a marker

With respect to the persistence of concrete and gypsum/anhydrnte, it appears that
these components were indeed found. This demonstrates that they are persistent
In the case of concrete dust, 1t 1s to be expected that 1t 1s persistent over the
relatively short time since the event In the case of gypsum/anhydrite, 1t 1s known
that these matenals react with water and this may alter the persistence of the
component dependent upon the exposure history of the dust

Note however, that any problems referent to concrete and gypsum/anhydrnite are
moot if they are discounted as potential marker components.

¢) They are sufficiently homogeneous in WTC dust

Answer to Q1 ¢)

Virtually all samples 1n the dispersion zone contained the three marker
components. However, presence does not imply homogeneity at any particular
sampling size At the individual analytical sample size, the heterogeneity of the
collected material virtually guarantees that the samples are inhomogeneous This
does not disqualify the material as a marker matenal It does limit the precision
with which 1t can be quantified, and subsequently re-sampled after cleanup to
certify the cleanup
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d) Available analytical methods are able to detect these screening matenals with a small
sample size, low minimum detection limit, and low interference from other dust
components

Answer to Q1 d)

The analytical technique has a putative detection imut of 1 target particle counted
in the SEM analyzed area This has not been reduced to a protocol detection limit
in terms of fibers or particles per gram of collected matenial. The recovery
efficiency of fibers and other particles from the sample surfaces 1s suspected to be
vanable and unknown, but assumed by the framers of the protocol to be
sufficiently high to make a clean-up decision This 1s based on their statement 1n
several places that a second sample would not be expected to provide an
equivalent sample if taken from the same area This seems to be a reasonable
assumption However, no data is given in the study that documents the rate of
collection 1n resampling the same areas

The particle size detection limit is set to 0 5 um. At 500 X magnification this is
approximately 0 25 mm on the SEM screen That approximates the viewing pitch
of a color screen, or near single pixel resolution This seems too small to be of
practical use, although 1t will certainly pick up the very smallest particles visible
larger than that

With reference to interferences, using the USGS catalog of WTC patticles, the
analyst should be able to sort out most, if not all of the particles of interest Other
MMVF present in the samples are sufficiently different in chemustry such as to be
distinguishable by competent microscopists

Based on information in the supplied documents, and any other knowledge you may
bring to the table, are these cntena adequate for establishing a WTC signature marker? If
the answer is no, please elaborate

General answer to Q1-

Having investigated a variety of matenals for the purpose of establishing the
onginal COPCs and knowing that the three suggested matenals are the most
commonly found materials in the WTC debrs, it 1s apparent that they provide the
highest potential to be found 1n locations impacted by WTC dust. They may
provide a surrogate for measurement for the COPCs which may be present at
levels too low to be reliably measured

Concrete dust and gypsum/anhydrite dust are too widespread in areas unaffected
by WTC and are at levels too unpredictable within the impacted area to be of any
real value as a tracer or surrogate for dispersion of WTC dust

In the study, dispersion of slag wool seemed to be confined to the impacted area.
Where 1t can be shown that the slag wool did not originate from internal sources
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in a sampled building, It would appear that slag wool represents the best candidate
as a surrogate for the COPCs

Slag wool alone of the three has the potential to be used as a marker However, 1t
1s apparent that any protocol which hopes to adequately determuine WTC impact
on a particular building must be accompanied by a building survey as an adjunct
for any positive result to determine whether or not there 1s an internal source
which can account for the positive sample In addition, if a history of open-air
demolition 1s available, 1t should be added to the record as a potential source for
the target matenals This 1s especially true 1f the demolition was by implosion or
other very dusty mode

It is also apparent that the actual detection limit for the protocol is unknown If it
1s assumed that the vacuum sampling technique has an adequate sampling
efficiency such that a decision can be made, then slag wool represents the best
surrogate for WTC dust sampling However, the high uncertainty associated with
the analysis makes resampling problematic in that a second sample after clean-up
may not adequately represent the level of remaining contaminant

Documentation of the Existence of a Signature.

Q2) Based on information 1n the supplied documents, and any other knowledge you may
bning to the table, do you agree or disagree with the conclusion that slag wool alone
meets the critena as a WTC marker? Please explain your answer.

Answer to Q2

Slag wool 1s not specific to the WTC collapse It 1s essential to remember that
while 1t 1s a significant source in the impacted area, there may be other significant
sources which may confound the proposed surveys A history of open-air
demolitions, 1f any should be sought Also, 1t 1s well to remember that slag wool 1s
being used as a surrogate for the detection of other COPCs which may be at levels
below current technology to measure This 1s because of the ubiquity of slag
wool in WTC dust. That same ubiquity must be respected as a confounder 1n the
interpretation of any results

Slag wool alone of the three has the potential to be used as a marker However, 1t
1s apparent that any protocol which hopes to adequately determine WTC impact
on a particular bullding must be accompanied by a building survey as an adjunct
for any positive result to determune whether or not there 1s an internal source
which can account for the positive sample

It 1s also apparent that the actual detection limut for the protocol 1s unknown If it
1s assumed that the vacuum sampling technique has an adequate sampling
efficiency such that a decision can be made, then slag wool represents the best
surrogate for WTC dust sampling However, the high uncertainty associated with
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the analysis makes resampling problematic in that a second sample after clean-up
may not adequately represent the level of remaining contaminant

Analytical Method Development

Q3) Are the analytical methods wntten 1n sufficient detail such that a qualifying
laboratory could follow the methodology and obtain valid results without supplemental
assistance from EPA or other sources?

Answerto Q3 No

The study was begun with a joint meeting to correlate the analyses of the
laboratonies Even 1n the face of this training session, three of the laboratories
were adjudged unable to adequately perform the method as written It 1s unclear
whether the attendees to the sessions were the actual analysts or other laboratory
representatives  With the level of technique required to properly apply the
protocol, 1t 1s essential that more intensive procedural correlation take place

Q4) If the answer to Question 3 1s no, what items or information could be added so that a
qualified laboratory could follow this protocol and obtain valid results without the
assistance of the EPA or other sources?

Answer to Q4

This analytical protocol 1s heavily reliant on technique It 1s essential that
correlation of effort be accomplished with the actual analysts who will be
performing the tests This collaboration should consist of hands-on mentored
training with sufficient tnals such that the analysts are demonstrably proficient.

In addition, the protocol provides for two different mounting techniques for SEM
analysis liquid drop and filtraion These two mounting methods should not be
expected to provide equivalent mounts For a random field-choice counting
method, the particulate must be randomly distnbuted on the filter In my
experience, the drop method tends to deposit the particulate 1n a non-random
fashion due to surface tension effects, or deposition techniques, often leaving
areas with visibly higher concentrations of material For low concentration
samples, the non-random deposition may not be readily apparent The drop
method is perfect for quick work requinng 1dentification of particles. The hqud
drop technique has the advantage that 1t is relatively quick, while the filtration
technique may take a very long time, due to pore blockage (polycarbonate filters
do not have a very high porosity.) Also, if the hydrophilic treatment is removed
from the polycarbonate filters by allowing them to dry after wetting with the
1sopropanol and before the filtration supernatant is added to the filtration
chimney, the filters will then by hydrophobic and it will be very difficult to pull
the charge through the filter.
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However, unless the test laboratories agree to and use the same technique
(preferably the filtration technique,) there is a significant window for
disagreement and precision broadening If the method used is the liquid drop,
sample preparation technique correlation between laboratornes 1s cntical and may
be uncontrollable even with a higher degree on inter-laboratory coordination

Method Validation Study*

Q5) The method validation study design entailed spiking characterized background dust
with charactenzed WTC dust at various levels, and then sending 32 blind samples (16
onginals and 16 duplicates) of background and spiked dust to each of eight laboratories
(five commercial laboratories and three government laboratones) These laboratories
charactenized the dust using the protocol described above and then sent the results back to
EPA Was this an appropnate design to achieve the goals of this method validation
study?

Answer to QS
The goals of this study can be simply reduced to validation of the sampling and

analytical protocol for the identification of three common components of WTC
dust. The study aimed to determine whether or not the method could discnminate
between various spiked concentration levels In addition, 1t was established that
areas 1nside the impacted area show significantly increased levels of the target
substances

Given that this was designed as a screeming method, 1t still appears to be time
intensive, especially with respect to the post-processing required for the concrete
and gypsum/anhydrite analysis The study did not comprise a large number of
samples As a result, the precision of the method cannot be tightly specified

This, however, does not preclude the study from meeting 1ts basic goals The
study had sufficient power to demonstrate that two of the target substances could
not be used as viable markers for WTC dust It further showed that the test
laboratories could detect and measure the concentration of slag wool fibers 1n
spiked and background samples.

It is less clear that the method, as tried, has the power to provide quantitative
results. This will be addressed more in-depth 1n the answer to question 6 Itis
appropnate to remember that it was conceived as a screening method, and as
such, should not be expected to provide highly quantitative results

As a screening method, the protocol 1s adequate to establish that slag wool fibers
are present in the samples to some undetermined level of detection This leaves
the question unanswered as to how little contamination this method can detect
The upshot 1s that when the method detects fibers, it is certain that slag wool 1s
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present (and similarly assumed that the COPCs, for which it is surrogate, are
present ) When the result 1s negative, 1t is unclear whether or not slag wool 1s
present This 1s of some concem as certain surfaces with greasy or otherwise
“sticky” properties may not be adequately sampled.

Q6) Did EPA and Versar adequately evaluate and interpret the results from the eight
laboratories, as documented by the supplied documents on NYC dust analyses?

Dust collected from currently occupied buildings is expected to have lower levels of the
key WTC constituents as compared to dust sampled near September 11, 2001 1n time or
sampled more recently but in uninhabited heavily impacted buildings EPA will use the
results of this method validation study to determne the final distinguishing
concentrations for the WTC marker(s) If currently sampled dust has this marker(s) at or
above such a distinguishing concentration, EPA would consider the sampled dust to
"contain residues of WTC dust" for purposes of estimating the geographic extent of WTC
impacts and making cleanup decisions The key requirement for a distinguishing
concentration 1s that 1t be adequate to distingush between dusts that do not contain WTC
residues from those that do with a reasonably low false positive error rate.

Answer to Q6

The method was adjudged adequate by Versar to determine whether or not a
property is contaminated with WTC dust To the extent that the protocol is
considered a screening technique, 1t shows that areas expected to contain the
target contamunants do indeed show them, and the areas expected to be free of the
contaminants, apparently do not This begs the question as to why some of the
urban samples outside the impacted area (background) do not show any fiber slag
wool Slag wool was not unique to the WTC, and 1t 1s expected that some
samples of dust from these background areas should show some slag wool fibers
The stark stratification of results serves to highlight the lack of power for the
study to investigate the detection level of the procedure

Simply, n the absence of a site source of fiber, a positive sample 1s likely to
represent a property contaminated with WTC dust The opposite cannot be
inferred from the data in this study

The exclusion of the results from three of the laboratories 1n establishing
acceptable confidence limuts, for fiber counting, is unjustified Given the known
expertise of the particular laboratories recruited for the study, exclusion of any of
the three 1s genuine cause for concemn In Appendix F, upper and lower 95%
confidence limuts are established using data from laboratories designated A, B, C,
D,and H Laboratones E, F, and G were designated as commercial laboratories
which had unacceptable performance. This left only two of the onginal five
commercial laboratonies The analysis in Appendix F mghlights some important
differences between the laboratonies, or the techniques they used Reasons for the
differences were not discussed at length 1n the report However, 1t was not the
stated aim of this project to identify or capacitate any lab or group of labs It was
to validate the protocol Except in the case of gross failure of a laboratory to
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perform, the data from all laboratones should be included in any evaluation of the
data. Further, because of the known breadth of error in particle counting, it 1s
questionable whether the number of samples 1n the study provided sufficient
power to the analysis to legiimately make an exclusion decision. Finally,
contract commercial laboratories selected by the bidding process are unlikely to
perform differently than the aggregate of the five selected laboratories Indeed,
one or more of the excluded laboratories may win the bid The entire suite of data
should be used to charactenze the performance of the protocol

When examining the data from the perspective of fibers per gram as in the Versar
prehiminary report Table 4 (page 56), the data is represented as relatively large
numbers with significant precision (many significant figures ) However, when the
data 1s examined from the perspective of the raw number of fibers examined,
Table 5, (page 58,) a different picture 1s seen With the exception of laboratory D,
the actual number of fibers counted 1s seen to be quite low Indeed, laboratory D
systematically shows significantly higher counts than any of the other
laboratories No mention 1s made in the report of this quite striking result

The counting of particles is only approximated by normal statistics when there are
large numbers of particles When the numbers or counted particles are low, the
statistics may be log-normal, as suggested 1n the text, or may sometimes be
described by Poisson statistics It may be that the data need be analyzed using
distributionless analysis 1if the data does not suggest a particular distribution.
Also, 1if the counts are sufficiently low, a bias correcion may be necessary to
correctly model the data. Such bias corrections are empincally determuned In
addition, 1t 1s usually the case that there 1s a subjective component to the vanance
in addition to that expected directly from the distribution

It 1s sufficient to note that a Data Quality Objective of £30 or £35% 1s
inappropriate for the small numbers of fibers seen An unsophisticated look at the
data assumes a Poisson approximation 1s for ease of calculation The vanance
goes as 1/n, and the standard deviation goes as 1/¥n If the background results
from table 3, p 54 of the Versar report are used to calculate a pooled average for
1/n, then a relative standard deviation can be seen to be 41% (A value of 1 was
used 1n place of 0 counts to represent a detection limit ) Using a normal
approximation for 95% confidence limits, they are seen to be £81%. A
distributionless estimation would be higher This provides broader acceptance
limits than those outlined 1n the review documents. Again, this does not include
any estimate of subjective uncertainty, always present in particle counts

The 1mpact of this 1s that clean-up decisions will be made on the basis of very few
fiber counts, even though the reported number 1n terms of fibers per gram will be
very high Any measurements made subsequent to the cleanup will be expected
to be lower than the imtial survey The decision band may be sufficiently broad
as to make such comparisons impossible.
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Q7) EPA has observed differences 1n slag wool concentration which discriminate
between background dust and dust contaminated with WTC residue Do you agree that
the data and analysis presented in the documents support this observation? Please explain
your answer

Answer to Q7

Limuted to the data contained 1n this report, 1t appears that slag wool alone can be
used to discnminate against background concentrations where there are no
discoverable slag wool sources which could account for a positive result These
may include, but are not limited to slag wool containing ceiling tile, insulation, or
known demolition sites which could have contaminated the site 1t has been noted
elsewhere 1n this evaluation that the converse may not necessarily be true This
study did not investigate the detection limut in sufficient detail to determine the
minimum concentrations that could be found n potentially impacted buildings

Q8) Is there any other way 1n which the proposed signature marker(s) can be used to
determune the extent to which WTC dust may have penetrated and remains 1n indoor
environments?

Answer to Q8-

Given the length of time since the collapse, surface sampling in the way followed
in this protocol appears to have the best chance to collect consistent samples (for
the purpose of the study ) Other surface sampling techmques, such as tape
sampling, might provide a more efficient sampling of target surfaces, and thereby
provide a measure of lower contamination amounts (speculative ) But, tape
sampling would have the disadvantage of being from a much smaller surface and
consequently being less precise, providing less opportunity for replicate analysis
and would not integrate well with the data from the current study Aggressive air
sampling, such as previously used for the oniginal measurement of COPCs, has
the known deficiency of being very close to the detection limuts for the
methodology 1nvolved and 1s not practical in re-occupied spaces

With respect to Polanzed Light Microscopy (PLM), 1t should be noted that so
long as the study was centered on all three of the marker substances, the PLM
was, perhaps, extraneous. However, when the study excluded concrete and
Gypsum/anhydrite, PLM should have re-emerged as a viable alternative. It can be
used quickly as a go/no-go test to determine the presence of mineral wool As—
such, 1t would not necessanly be used quantitatively, although many industnal
hygiene analysts are already trained in semi-quantitatively determining
percentages using this techmique. An analytical infrastructure already exists
nationwide for accreditation of the techniques involved, along with the training
availability. For the semi-quantitative purposes of the study, 1 believe that PLM
still offers a less-expensive and quicker alternative

Q9) Are there any additional comments or concems about this study that have not been
addressed by these questions?
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Answer to Q9

The study properly chose to step away from the concrete dust and
gypsum/anhydnte markers due to their widespread presence 1n the target
environment. Although slag wool was not specific to the World Trade Center
construction, this limited study seems to show that 1t 1s possible that 1t can be used
as a marker for the intrusion of WTC dust to spaces in the impacted area. The
bulk of the comments 1n this section refer to the protocol as 1t 1s used in the
establishment of slag wool as a marker

As a small study, 1t necessanly has limitations, and some of these should be
noted The report correctly recognizes that vacuuming up sample from a 1 square
meter area (or more) renders that space unusable for a replicate sample.
However, it does not quantify the sampling efficiency on any surface, even a few
representative carpet, fabnc or hard surfaces This could have been done on soft
surfaces by replicate vacuuming, on hard surfaces by the same or by pre/post tape
samples Canister vacuums are not anywhere near 100% efficient This is
demonstrated daily by door-to-door salesmen using collection techniques very
similar to those contained in the sampling protocol

Related to this is the fact that this overall protocol 1s likely to have false positives
No false negatives were noted There were indeed negatives The sampling
protocol was not constructed 1n such a way as to evaluate the detection limit for
contamination It 1s not known how small a contamination this method can
reliably find Presumably, the analytical protocol has a relatively low detection
limit, but this was not addressed in the report The spiked samples at 1% were all
positive defimite, indicating that a lower detectton limit i1s probable

The analytical method 1tself 1s workable as 1t relates to slag wool The
gypsum/anhydrite and concrete analysis would be quite cumbersome and time
consuming for any laboratory unequipped with automated chemical and spatial
analysis. That must be part of the bid if 1t 1s included 1n the final protocol

In applying the analytical procedures, there are some physical 1aboratory
correlation 1ssues related to lab technique that must be addressed 1n a group
setting with all of the actual analysts involved in the work. Laboratory technique
is learned by doing rather than reading Itis an art It 1s essential that the
technicians actually performing the work be jointly trained, or uniformly trained
1n some way; erther by coming together as 1n the study or by a key person training
all of the technicians Representative training 1s questionable 1n quality and
ability to provide the necessary precision and technical expertise

Along with this, within the laboratory protocol there were two distinct methods of
sample preparation that, in my expenence, will lead to different results Only the
filtration technmque should be used Liquid drop techniques do not generally
provide a sufficiently random particle distribution on the sample
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Either or both of the issues above may have resulted in the perceived deficiencies
of the excluded laboratonies, and 1n the notably higher results overall for
laboratory D.

In the SEM analysts, the laboratories used the USGS BIR1-G for calibration of
the chemical analysis. Although not cntical to the study at hand, the
magnification calibration should be documented somewhere for reference,
especially because some of the labs did document fiber size As noted above, the
lower size selection critenion was 0.5um. Because the analytical magnification of
choice was 500x, this is 0 25mm on the viewing screen. (Unless the
magnification 1s calibrated to the hard-copy device, and the screen 1s

uncalibrated ) If this 1s the case, the viewing screen should be calibrated in order
that the analyst knows how big the analytical targets are

With respect to the aim of the project, the protocol design must be sufficiently
robust as to be used to establish that the space 1s clean after any cleanup or other
remediation Such validation should be accomplished before any chance of re-
entrainment can take place either from mussed sources 1n the space, from common
ventilation plenums, or from sources generally exterior to the target space
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Charge Questions

Basic Development of a Signature

Q1 —  Are the listed criteria adequate for establishing a WTC signature marker?

Documentation of the Existence of a Signature

Q2- Does the slag wool marker alone meet the criteria as a WTC marker?

Analytical Method Development
Q3-  Are the analytical methods written in sufficient detail such that a quahifying laboratory
could follow the methodology and obtain valid results without supplemental assistance from EPA

or other sources?

Q4- What information would I add so that a qualified laboratory could follow this protocol

and obtain valid results without the assistance of EPA or other sources?

Method Validation Study

Q5- Was this method validation study appropnate to achieve the goals outlined?

Q6 - Did EPA/Versar adequately evaluate and interpret the results correctly?

Q7- Does this study’s data support the observations made by Lowers in OFR 2005-1073?
Q8- What underlying 1ssues relaung to these marker(s) and regarding the penetration and
persistence of the WTC dust on indoor environments can be further measured and explored?
Q9- What additional comments or concerns about this study have not been addressed by these

charge questions?
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Basic Development of a Signature’

Q1 - Are the listed cniteria adequate for establishing a WTC signature marker?

The listed critena to establish an appropriate marker include
a) It must be present at levels unique to WTC dust.
b) It must be persistent
c) It must be sufficiently homogeneous
d) Available methods are able to detect these screening materials with a small sample size,

low minimum detected limit, and low interference from other dust components

Based upon the rcview of previous work outlined by EPA, ves it 1s my opinion_that these are
adequate for establishing a WTC signature marker It 1s obvious that any marker would have to
be present at levels that are unique Can the marker be successfully differentiated from
background or ambient levels? Yes, this should be included as part of the cnitena  Should the
marker be persistent enough to be sampled and measured years after the catastrophic event?

Absolutely. Should the marker be sufficiently homogeneous? Of course

Should available (and established) analytical methods be able to detect the marker even when
there 1s ittle sample si1ze, even when there would be a ternible detection limit, and even when
other matenals might interfere with these measurements? Ideally yes Is this charge question
asking about the specifics of slag wool as a marker? No, 1t only concerns a general list of critena

that should be met for WTC dust As such, I agree that any marker should meet these cnteria
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Documentation of the Existence of a Signature.

Q2 - Does the slag wool marker alone meet the criteria as a WTC marker?

If this question 1s ‘does slag wool’ meet the critenia for a WTC marker? Then yes there has been
evidence presented to draw that conclusion Is the evidence overwhelming or compelling? No
Does this translate into ‘the only marker that meets the critena is slag wool’, or ‘slag wool 1s the
only marker that meets the critena exclusive of other components established in the dust’? Then

no,. there 1s strong evidence that other components meet the critena

Regardless of its catastrophic source, WTC dust may be the most studied mixture of building dust
and debnis 1n the history of forensic and environmental science Though only a imited senes of
samples, certainly the evidence presented by Lowers' and Meeker? 1s enough to conclude that
slag wool meets the above cnteria  Their findings are clear, beyond reproach, and influential in
this determination That said, there 1s some concem over the homogeneity of slag wool at

geographically extreme locations and at elevated sites in the impacted area

It would be helpful to learn more about the background samples collected at RTI since the slag
wool component of these dust samples far exceeded those studied by Lowers Were these
collected using the same field sampling protocols3? In fact the question still remains that though
they “are not included as they are not representative of NY City background dust”(page 12,
paragraph 2, section IV)*, they might still represent background dust in many building throughout
NYC that have slag wool containing building matenals See also Q9.

But what about other well defined and studied markers? Do these also meet the criteria? Some
do and some do not. For the purposes of this being a brief response, here are a few questions to
consider
1  Will ‘quahfied’ labs be able to differentiate these markers? See Q3
2 What are the expectations for sampling and analysis costs? See Q9
3 Will sample analysis be cost effective? See Q8 and Q9
4 Though asbestos is present at known’ levels in NYC background dust, why was asbestos
abandoned as a marker? Clearly the asbestos in the published ambient levels could be
differentiated from the asbestos in the WTC dust Newman’s® opinion 1s clear on the

subject, though he does not list adequate® reasons for his conclusions There are not
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persuasive reasons for this oversight? [Recently I have been made aware that Newman
was referring to the asbestos as a surrogate 1ssue and not necessarily asbestos as a
marker] See Q8 and Q9

5 Please also consider the distribution of slag wool (and heavier dust components) 1n a
diminished gradient from ground zero to limited geographic locations (and higher
elevations). This 1s a real weakness in the study that may need to be further explored
See Q8 and Q9

6 Could a pnmary and secondary marker system be employed to venfy WTC dust ongins?
This was postulated by Mecker? 1n his conclusion’s third paragraph See also Q8 and Q9

7 Is there significant separation between background and WTC slag wool levels to
conclude that it alone meets the marker criteria? Please note (page 48 of the Final

R hat Versar points out that for the DB source samples “at the 10% spike level, the

slag wool concentration typically exceeds one standard deviation, but never exceeds two

ndard deviations abo ‘er background sample concentration” Again even
for the USGS source samples Versar states that “the 5 and 10% levels are essentially all
more than two standard deviations above the average background ” EPA says (page 21
Conclusions) that this 1s “sensitive enough” I'm not sure that I can agree

Regardless of the case for additional markers, a very compelling argument 1s repeatedly made in
the final report® (p 6 section I) and 1n ancillary documents’ (Appendix Al, p 10, section AS 1.)
that the basis for an “appropnate screening test” would result in some false positives but very

few, if any, false negative Slag wool meets the criteria
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Analytical Method Development
Q3 - Are the analytical methods wntten 1n sufficient detail such that a qualifying laboratory
could follow the methodology and obtain vahd results without supplemental assistance from EPA

or other sources?

Overall, ves the protocols and step by step analytical procedures should be sufficient for a
‘qualified’ lab to employ successfully without assistance. There are comments/suggestions in Q4
that may clanfy certain steps found in the proposed method

There 1s some question about what defines a ‘quahfied’ laboratory  Considering the
abandonment of data from three of the eight laboratones retained by Versar for this study, 1t is
questionable 1f enough independent laboratories could be quahfied Indeed at the bottom of page
19 of Appendix A mention 1s made that the method evaluation will include evidence “that the
analytical method works well enough, and 1s able to be carried out by enough analytical
laboratories ” What are the expectations of the panel concerming ‘works well enough’ and
‘enough analytical laboratories ”? Will the panel develop criteria concerning laboratory
qualifications? Would they, should they consider allowing a government laboratory to handle the

analytical work with a contracted QC lab? See also Q9

The DQOs and MQOs that are outlined in A7 seem to allow for a wide enough range of
vaniabihty. Please consider the impact of a sentence of Appendix A again (page 13 section
A.6 3.) that briefly addresses the subject of method validity by saying that “critena such as time
for analysis, and intra- and inter- laboratory vanability will be considered” Now consider that
almost 40% of the data did not meet muster. Does this mean that the method’s procedures were
unable to be followed or that the laboratory staff was not competent enough to follow through? I
think the latter

What are the criteria for determining if a lab is qualified? Appendix Al (p 14 section A8) lists
only tramming by PLM and SEM as qualifiers On page 19 of the Appendix (section C) 1t notes
that all contract labs are required to employ standard QA practices and be under in-house QA

personnel.
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Versar’s preliminary report Addendum dated August 5, 2005 (page 60 of the Final Report)
indicates that each of the five laboratones analyzed a glass standard reference matenal to
determine statistical acceptance limits The accompanying table seems to display data for three

laboratories, not five See also Q4

Versar’s statistical analysis of laboratory performance notes on page 63 of the Final Report that
“Because Labs E, F, and G fail in more than one category in both spiked data sets, they are not
included 1n the remaining study ” That’s it?! The one paragraph coverage on page 13 of the
Final Report touches upon this issue and does conclude that “all laboratory comments will be
taken into consideration when finalizing the protocol.” This deserves an investigation that can, in
a one or two page memo, list possible reasons why these labs failed to meet qualifying status
This memo would go beyond the reasons listed on page 20 of the Final Report for high
vanabihity These include operator/analyst experience This 1s understandable in many analytical
investigations, but surely technicians must be engaged who have basic knowledge of the target

analytes This begs the question how were the labs in this study selected?
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Q4 - What information would I add so that a qualified laboratory could follow this protocol

and obtain valid results without the assistance of EPA or other sources?

This answer assumes that a ‘qualified’ laboratory meets some sort of cnteria for staff experience

and background as well as mmimum facihties and instrumentation requirements

1. The imtial mass of samples and sub-samples seems to be an 1ssue noted at the top of page
21 of the Final Report Please amend the method to include a tighter range.

2. Please also list sample rejection criteria  Please consider: Too little sample (ex If less
then 200mg?), too many interferences (ex Loaded with ash or combustion product), too
much moisture, cross contamination with other submitted samples, etc.

3 Standardize or list the acceptable particle analysis software so that there 1s no variation
(Appendix p 39 Section 7).

4 Please standardize or provide acceptable parameters for sonication energy and calibration
information. (Appendix page 42 Section 11 5)

5 Define “the more concentrated sample” with an empirical range (Appendix A page 43
Section 122 1)

6 Please expand on step 12 2 1 on page 43 of Appendix A referring to “counting fibers per
type until a statistical representation of the ratios of fiber compositions in the sample 1s
achieved ”

7 Please specify the duration and sensitivity of the scan used to determine
Gypsum/Anhydnte 1n Section 12 2 2 on page 44

8 Section 12.2 3 notes 40 minute total acquisition time per map for each of 10 fields Is
this overkill? Won’t 400 plus minutes be ternbly expensive for each sample? Is this
really a "screening’ method? Could this be tirmmed down without affecting sensitivity?

9. Section 12 2 5 implies that 1000-1200 particles will have to be individually characterized
to achieve the required sensitivity of 10% relative error Is this accurate? Again, is this
really a ‘screening’ method? Please amend.

10 This same section (Appendix A page 46 section 12 2 5) indicates that particles over 20
pum long will have to scanned and images recorded and saved If you digest the
mformation displayed in Meeker® Figure 9 is this a burden of documentation that is un-

necessary? Please amend.
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11 It would be helpful to see a mock data report or Certificate of Analysis listing all of the
expected reporting limits, vanables, concentrations, densities, LOQs etc This might be
supphied along with the examples of Data Sheets supplied in the Final Report’s Appendix
section 15

12 Page 60 of the report copies a Versar Memo concerning a glass standard reference
material The interpretation of this data should be limited to the inter-laboratory variation
of mstrumental detection Is this a commentary about the method’s ability to successfully
measure these elements 1n real-world particles? It only partially achieves this. Should a
section of the method include expanded detail on expected caltbrations of software, EDS
sensitivity, etc ?

13 What could be implemented to further qualify a laboratory? Any on-site mspections or

demonstration of proficicncy using prepared standards and spiked samples?
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Method Validation Study

Q5 - Was this method validation study’s design approprate to achieve the goals outlined?

Was the design appropriate? Yes The MQOs, DQOs, quality assurance, and other controls were
selected and placed in the study with sensible foresight. The design seems to be sound There is
some question as to the abandonment of PLM and exclusion of TEM as a screening test. See Q8
There is also some concern about the evolution and final course that the method followed See

Q9

Was this method_validation study able to achieve the goals outlined on page 9 Section III of the

Final Report? Or put another way, did the study vahidate the method? Not quite These are the
three goals as outhined n the method
1) To demonstrate that slag wool is a ‘reasonable’ marker for WTC dust This has been
achieved and 1s further discussed in Q2 and Q7
2) That WTC dust at a diluted concentration can be distingmished from background. 7he
method has limited utility and too many loose ends to pronounce 1t valid
3) That the analytical method works well enough and 1s able to be carned out by enough
analytical laboratories to a) evaluate the markers and b) to distinguish WTC dust from
background dust There is persuasive evidence thal this study has demonstrated that the

lab community has not achieved a level of competency to meet this last objective

Reasoning for the last item concerns the ever increasing complex and convoluted analytical
procedures and the production of data beyond what I would consider reasonable for a ‘screening’
method Instead, this proposed ‘screening’ method seems to lean to a full morganic particle
investigation, complete with quantitative and qualitative analytical procedures and the subtle

nuances that define both characterization and forensic science See Q9

Please see my comments concerning ‘qualifying’ laboratones in Q3 above
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Q6 — Did EPA/Versar adequately evaluate and interpret the results correctly?

Versar’s analysis starts on page 45 of the Final Report. Their evaluation of the analytical data

summarnized 1n three bullet points on that page seems to be adequate Indeed their conclusion on
page 72 clearly states that “the conclusions are based solely on the analytical data provided from

the laboratory test and a few analyses of the 100% WTC spike samples.” If their task was to
provide analysis of the data alone, then they have indeed fulfilled thewr mission EPA’s
responsibility, on the other hand, i1s probably broader. Certainly the WTC panel will expect a
thorough review of all the attributes of the study in addition to the analysis of the data Taking
this into consideration, then no. EPA did not adequately evaluate and interpret the results from
the erght labs etc

It was not eight labs 1t was five The EPA’s Executive Summary (page 4 of the Final Report and
page 21 of the Conclusion) made no mention of the sigmficance of the failure of almost half of
the contract labs to produce acceptable data This 1s an omission that though may not be serious,
certainly raises speculation that other factors may not have been properly addressed (ex RTI, NJ,
and LI samples) Page 13 of the Final Report briefly mentions this 1ssue but without its proper
weight Instead of (page 4 of the Executive Summary and page 21 of the Conclusions) the weak
pronouncement that 60% of the labs ‘reasonably’ were able to measure the marker, 1t would have
been refreshing to have read that either “the method has clearly vahidated the hypothesis that slag
wool meets all of the qualifications of a marker and that the method works well enough that
enough labs can successfully employ the method” or that “the method, 1n 1ts current form has not

yet demonstrated 1ts utility”

Is there significant separation between background and WTC slag wool levels to conclude that 1t
alone meets the marker critenna? Please note (page 48 of the Final Report) that Versar points out
that for the DB source samples “at the 10% spike level, the slag wool concentration typically
exceeds one standard deviation, but never exceeds two standard deviations above the average
background sample concentration ” Again even for the USGS source samples Versar states that
“the 5 and 10% levels are essentially all more than two standard dewviations above the average
background ”_EPA sa age 21 Conclusions) that this 1s “sensitive enough”, Considenng th
strengths and weaknesses of most commercial testing laboratories with these capabilities. I'm not
sure that I can agree

10
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This shortcoming 1n interpretation seems even more relevant when accounting for the interjection
1n this charge question of additional caveats and disclaimers about the employment of this method
on currently occupies spaces and their expected lower levels of COPC. The charge question
states that “the key requirement for a distinguishing concentration 1s that 1t be adequate to
distinguish between dusts that do not contain WTC residues from those that do with a reasonably
false positive error rate” There is a question of confidence regarding this study’s limited data set
and the 10% spiked level that it claims 1s ‘reasonably’ measured Perhaps the study might be

expanded to increase confidence 1n its efficacy. See Q9.

Versar's data reduction 1s well reasoned and appropriate 1 agree with their logic and their
statement (page 63 of the Final Report) that C and D labs should be added to the preferred
performer group of labs Lab H’s inclusion 1s probably warranted for the reasons listed Versar’s

model for precision 1s satisfactory I have trouble interpreting Table 5 on page 71!

Both Versar’s data analysis and EPA’s conclusions regarding gypsum and concrete components

seems to be validated

11
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Q7- Does this study’s data support the observations made by Lowers in OFR 2005-1073 and
Meeker in OFP 2005-1031? Does the study’s data support the observations by NERL and 1ts

preliminary analysis?

Evaluating the three studies recently presented by EPA and comparing them to this method’s
conclusions vields mixed results

In her discussion Lowers states that “the maximum amount of COPC, such as Chrysotile asbestos
denived from WTC dust could be calculated by using the relative proportions of phases found in
WTC dust by Meeker”. Maybe, but there has been other studies™ '° offering data on vanous
COPC (often expressed in different units of measurement — see also Q9) that also could be used
to estimate dust components (even those that might meet the definition of marker) Further work
on slag wool containing background samples (ex. RTI samples discussed earlier) would have to
be done to connect-the-dots towards this conclusion Lowers did not analyze (or at least report)
any Chrysotile detected in the 1073 study Furthermore, the technology employed (SEM/EDS)
may not have been sufficient to accurately detect asbestos as a COPC Her data supports the

hypothesis that this study promulgates that slag wool 1s a sufficient marker for WTC dust

The most significant statement in Lowers 1s the last paragraph  “This study has examined only
six background samples In order to arnve at a statistically significant representation of New
York City residential background dust compositions more analyses are needed In addition,
sampling background dust from office buildings and other intenor environments 1s needed to
determine background ranges of signature components in these types of interior spaces”
Therefore the ‘strength’ of the Lowers report 1s 1ts data suggesting slag wool at insigmificant to
none detected levels iIn NYC background dust The limited sample set (six) underscores its
weakness Indeed, EPA should be cautioned about proceeding with implementing any method

based on so few samples A more robust set of data would certainly have to be established

Meeker's conclusions are worthy of a second look [ agree with the conclusion that “if slag wool
fibers are not found 1n settled dust samples above a predetermined critical level, 1t 1s unlikely that
COPC derived from the WTC could be present at significant levels in the samples ” His last
paragraph is cntical Here he states that the ability of slag wool to be a marker depends on 1its

levels in other background samples This continues with the statement that there is a real

12
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possibility of slag wool being present in background samples (ex ceiling tiles etc) Finally,
Mecker adds that the size distribution might prove useful in distinguishing WTC and non-WTC
dust samples. I agree with his conclusions 1n that slag wool has the potential to be a marker and
that the particle size distributions may be useful, especially taking into account the physical
forces inflicted upon much of the dust (pulverized much finer than virgin components found 1n-
situ) Like Lowers, the ‘strength’ of the Meeker report is its data suggesting slag wool at
significant levels in known WTC impacted samples The strength of Meeker’s 1031 observations
that support this study’s premise continues in his brief mention of the correlation between the
proposed marker and other COPCs Conversely, the imited sample set again underscores its
weakness Once more, EPA should be cautioned about proceeding with implementing any

method based on so few samples

The NERL preliminary analysis data in Appendix B has more samples. The duphicate QC results
are admirable Was there an order of magmtude difference n slag wool background versus
impacted sites? Was this evidence of ‘distinguishing’ concentrations between the two types of

samples?

This screening method study did have a more vigorous set of samples (32 total background and
spiked samples) then the previous prelimmary EPA studies®. Did the screening method study
show conclusive evidence that slag wool levels between background dust and impacted dust be
can routinely discrimmated? No Did the screening method study conclude that slag wool levels
between background dust and ‘spiked dust’ can be discriminated at low levels (10%) by a select

few labs? Yes

Please consider that only the NERL samples used the field sampling protocol®* that the study’s
method outlines Was there a model for the efficacy of the vacuum collection protocol using
settled dust (preferably dust that had been settled for a few years) spiked with the various WTC
reference materials? Preparing the spiked standards 1n a laboratory setting and, from the limited

data, extrapolating potentially far-reaching conclusions, may not be wise See Q9

Overall ckground and spiked samples examined in this study by the fi uahified

laboratories, support the observations previously presented by Lowers, Meeker, and NERL

13
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Q8- Is there any other way mn which the proposed signature marker(s) can be used to
determine the extent to which WTC dust may have penetrated and remamns in indoor

environments?

For slag wool as the proposed signature marker limited For other potential markers perhaps
First, by process of elimination, let’s consider all of the COPC and elimnate those that will not

meet the proposed criteria as markers

There 1s compelling evidence that both gypsum and concrete in the WTC dust should not be
considered as markers (page 21 of the Final Report) Indeed, four years after the catastrophic
event, these components of the dust may be sigmficantly removed in occupied spaces and greatly
reduced 1n any space where a cursory clean-up was attempted The data suggests that any
exposure to moisture (outside samples, rain exposed, carpet cleaning, etc ) would alter (by partial
dissolution and disbursement) these constituents Finally, buildings renovated 1n the last four
years (and any pre-existing construction debris) may preclude any significant discrimination

between these markers and WTC dust

The heavy metals and organic compounds listed as COPC may have some utility as secondary
confirmation markers though their persistence and ability to sigmificantly discnminate from

typical NYC background levels may pose a problem®” 2" %

Please consider the distribution of slag wool (and heavier dust components) in a dimmnished
gradient from ground zero to both limited geographic locations and higher elevations What
COPC has been well studied, will easily penetrate higher elevations, 1s persistent, will remain
unaltered (ex gypsum and concrete are water soluble), and remain 1 measurable quantties even
after cursory clean-ups? What COPC has established analytical methods? What COPC has
guidelines 1n place to protect workers and estabhish re-occupancy thresholds? What COPC has
experienced field engineering and project design in place? What COPC meets the cniteria for a
marker set forth by the WTC panel and listed 1n the first charge question? What COPC also
meets the study design critena on page 9 of the Final Report? What COPC has an expenenced,
well qualified, and economically competitive laboratory structure in place? The answer 1s

obvious and the 1ssue has been debated previously Chrysotile asbestos in WTC dust!

14
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The previous debate'' may have been off-center as to the utility of Chrysotile as a marker That
1s, the previous review concerned asbestos in air as a surrogate (travels with and is linked to other
components) and not as a marker It concluded that Chrysotile in air would serve as a suitable —
but not stand-alone — surrogate. Why not Chrysotile asbestos in the surface dust as a marker? At
least why not as a secondary marker? That peer review panel also concluded that a multi-tiered
approach 1s feasible  “asbestos sampling results would be strengthened with the addition of lead

wipe samples ”

It has already been proposed that Chrysotile and lead on surfaces be considered as a paired
marker-like team® Meeker also proposed a mult-tiered approach n his conclusions’?  “An
analysis strategy for routine samples could evolve using rapid scans of settled dust by SEM to
look for the presence of the MMVF. If found, these fibers could then be analyzed using EDS to
determine fiber compositions. If the majonty of fibers (>85%) detected were of slag wool
composition, or if slag wool was found at a predetermined critical concentration, the sample
would then be searched for gypsum and concrete particles along with other MM VF components
Further conformation of the presence of WTC dust could then be reached by looking for
secondary components in the approximate abundances found in this study Alternauvely, 1f slag
wool, gypsum, and concrete were present, the sample could then be analyzed for COPC such as

asbestos, lead, and organic compounds ”

Though asbestos 1s present’ in NYC background dust, why was asbestos abandoned as a marker?
Clearly the asbestos in the published ambient levels could be differentiated from the asbestos in
the WTC dust Newman’s® opinion is clear on the subject, though he does not lst adequate®
reasons for his conclusions There are not persuasive reasons for this oversight? [Recently I have
been made aware that Newman was referring lo the asbestos as a surrogate issue and not

necessarily asbestos as a marker).

The public health (not to mention the risk assessment and public relations) implications of

samphing for and utilizing a dual asbestos and lead approach 1s huge®.
Therefore, slag wool (and all MMVF components?) and Chrysotile examined in the surface dust

(not the air) n potentially impacted areas along with lead analysis might be re-visited There are

several advantages and limitations that would have to be considered using this approach:

15
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1  What are the ambient levels’ of Chrysotile asbestos in NYC? How much information
exists in both public and private databases? Certainly this will vary greatly especially n
older buildings that have poor housekeeping 1ssues

2 What are the levels of Chrysotle in WTC dust? This has been studied® Perhaps there
exists enough statistically sound data in the private sector (bullding owner and insurance
industry?) to establish these levels with confidence The concentrations might be studied
not in percent of the WTC dust (well studied at 0 022 0%) but 1n structures per cm2 of
the surface area tested?

3. Porous surface sampling and the ‘carpet as a reservoir’ issues for these COPCs must be
addressed® It may be considered an analytical bonus that these micron-sized COPCs
remain in carpet etc even after substantial vacuuming and cleaning. Indeed, methods
have been used to fully investigate some of these concemns'?

4 The same physical forces that were mentioned by Meeker concerning MMVF and 1its
ability to be entrained in carpet (electrostatic interactions) and to not be easily
homogenized on a sample are also a concern of asbestos (strong surface charges)

5 Re-entrainment 1ssues are well studied '* '* % and could be used as a final re-occupancy
test along with lead on surfaces

6. There are in-place engineenng and design companies that could implement off-the-shelf
protocols for clean-up and testing This would be more cost effective than having to go
through the typical learning curve with new guidelines and protocols.

7 There are n-place laboratory methods for sampling and analysis of asbestos in surface
dust ' '*1° There are in-place models for asbestos in surface dust, that though not risk
based, may provide utility for this project®

8 The asbestos and lead laboratory commumty is extremely competiive and reasonably
cost effective

9 Commercial asbestos laboratories have tramned staff, adequate faciliies for the
preparation and analysis of this target analyte, and are accredited by local, state, and
national organizations that require strict QAQC programs, proficiency testing, and on-site
assessments

10 Though no asbestos 1n dust proficiencies exist, EPA might promote this to establish inter-
laboratory precision There have been samples generated and studies conducted among
several well qualified laboratories by ASTM'® towards 1ts objective of establishing

accuracy and precision data for their methods.
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11 Slag wool and other MMVF are also 1dentifiable by TEM/EDS In fact, at the micro
level of analysis of TEM, perhaps this 1s an easier analysis then the study’s proposed
method
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Q9 - What additional comments or concerns about this study have not been addressed by these

charge questions?

There are several 1ssues that have been addressed within the context of the charge question
responses Issues dealing with standards preparation, size of the data set for the various
prehminary investigations, concemns over why selected laboratones failed to produce data within
statistically allowable bounds, field sampling efficacy, and the choice of slag wool as a primary

marker have been discussed

Here are additional comments and concemns 1n no real order of importance

1. How would the vast amount of borosilicate present interfere with proper discnmination
of the other MMVFs? The Na sensitivity must be at a maximum to differentiate by
SEM/EDS Has there been any thought to employing the Emmons Double Variation
Method®®? Ths 1s a relatively accurate and mexpensive screening tool to compare known
versus unknown glass fragments

2 The failure of those few labs to produce qualified data 1s still disturbing Could this peer
review panel see information as to each lab’s reasons why there were shortcomings?
This 1s especially a concern since each lab knew the high profile importance of their task.

3 The lack of umiformity?” between studies done on the WTC dust 1s probably very
frustrating for the WTC Panel and those working on making sense of the data pool
Could EPA task a contractor to pool all of the public and private data from the last few
years worth of efforts to clean impacted areas? Specifically, to add even more depth as to
the efficacy of sampling procedures, cleaning procedures, engineering controls,
measurable markers and/or surrogates, reasoning for re-cleaning, and baseline/MCL
threshold guidelines

4 IATL and others®® have noted that a significant population of Chrysotile asbestos from
WTC dust has been ‘damaged’ That is, at high magnification, it 1s clear that there 1s a
surface piting on the Chrysotile surface. Most times the Chrysotile appears as single
fibnils In extreme cases these structures have a measurable sulfur peak Might this be
used as a confirmation tool to differentiate WTC Chrysotile from ambient Chrysotile 1n
buildings that contain ACM?

5 Most times if you go to a surgeon for a medical opinion they will recommend surgery

Perhaps a poor example, but if the panel tasked an SEM-based laboratory to develop a
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screening method, then the expected was realized SEM has hmited utiity?® for
analyzing Chrysotile asbestos fibrils SEM also has to slog through time-consuming EDS
analysis of hundreds (even thousands®) of particles This 1s by no means a shght against
the excellent USGS lab and those who have employed therr skills and expertise to assist
the panel In fact, my bias tends towards materials investigations using PLM, SEM, and
TEM techmques This is evidenced in my response in Q8.

6 What are the panel’s expectation for finding ‘enough qualified laboratories’?

7 What are the panel's expectations regarding costs per sample? Including collection,
planning, and analysis? Appendix A section 6 3, p 13 indicates that time/cost will be a
factor in assessing the method.

8 Could a mulu-tier approach be considered?

a Perhaps a simple pH test might be a good starting point. All WTC dust samples
measured 1n the first month or two after the collapse had high (>9) pH

b This might be followed by PLM screening for the charactenstic minerals and
their fingerprint percentages. By screemng a 100mg portion would be
examined under the stereoscope, a few 5-10mg sub-samples would be further
analyzed to qualify the minerals (isotropic versus amisotropic) and one sub-
sample more closely characterized using multiple RI oils and comparing to
known WTC dusts
Similar sub-samples might be sent for lead analysis.

d. Perhaps 100cm2 carpet swatches (or microvac samples) might then be analyzed
for Chrysotile asbestos and MM VF phases

Finally, what constitutes a ‘screening’ method? This 1s perhaps the ‘clephant in the room’ that
many panehists may ignore Is this WTC Signature Screening Method really a screening method?
The concept that may have started as a simple screening protocol has become a complex and
convoluted analytcal procedures with the required production of data beyond what 1 would
consider reasonable for a ‘screening’ method Instead, this proposed ‘screening’ method seems to
lean to a full morganic particle investigation, complete with quantitative and qualitative analytical
procedures and the subtle nuances that define both characterization and forensic science. Some
examples

e Meeker” sought to utilize “routine analyucal techniques”. The proposed method may not

have evolved in that direction
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e Qualitauve and quantitative approach for slag wool (40minutes x 10 fields/scans each =
400 minutes per sample) as proposed 1s beyond the concept of screening.

e Qualitative and quantitative approach for gypsum and associated minerals (1000-1200
particles analyzed) as proposed 1s beyond the concept of screening.

e Many real samples will have limited matrix material to measure This low level of
residual dust may produce horrendous limits of detection by SEM The conclusion that

SEM can ‘quickly and easily find’ slag wool may be debatable.
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Mickey Gunter’s comments to “Charge Questions” for WTC signature
September 11, 2005

Q1) The following criteria were established to assist EPA in the selection of appropriate
constituents in dust to be charactenzed as WTC signature constituents

a) They are present at levels unique to WTC dust (distinct from urban dust)

b) They are persistent for many months (not volatile)

c) They are sufficiently homogeneous in WTC dust, and

d) Available analytical methods are able to detect these screening materials with small sample
size, low minimum detection imit, and low interference from other dust components

Based on information in the supplied documents, and any other knowledge you may bring to the
table, are these cniteria adequate for establishing a WTC signature marker? If the answer I1s no,
please elaborate

Yes the above cniteria are adequate However, the word “they” needs some discussion
and there are some rather loaded words 1n “d ” To me “they” tmplies that what 1s sought
1s some combination of constituents that could characterize WTC dust from other forms
of New York City dust, yet only slag wool has been selected As I will discuss more later
in my comments, I think that some unique combination of matenals could have been
found

In regard to “loaded words” in “d,” who might these “available analytical methods™ be
available to? Commercial labs only, or more research-based labs? Also, many of the
commercial labs, at least the ones used for this study, have their roots 1n asbestos work, 1t
seems that the WTC dust 1s being treated more like asbestos type material (i e , particle-
based analyses are being performed) than a bulk material “Small sample size” should
have been defined, does this mean 1 mg, 1 gram, or 100 grams? Again, for typical
“asbestos” methods often only sub-mg sample sizes are available, these small sample
sizes 1n turn dictate what analytical methods can be used. But for WTC dust, multi-gram
samples are available and different analytical methods might be chosen based on these
larger sample sizes The same question should be applied to what is meant by “low
detection limit ” The i1ssue 1n “detection limut” as used herein really is one of the
sensitivity of a method to correctly determine 1f a dust sample contains a WTC signature
This mught mean being able to measure one matenal at the ppm level, or use several
different materals measured at the percent level

Q2) Based on information in the supplied documents, and any other knowledge you may bring to
the table, do you agree or disagree with the conclusion that slag wool alone meets the critena as

a WTC marker? Please explain you answer

Based on what has been provided, I agree that slag wool can be used to detect 10% and
higher WTC components of indoor dust I am not sure how well slag wool meets the
critena in Q1, however For instance, the data on background levels of slag wool (in
fibers/gram) are given in Table 1 (p 14) with an average and standard deviation of 35,950
and 74,300, respectively Thus, the standard deviation appears to be larger than the
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mean, which most certainly does not assure usefulness of these background data After
removing a couple of high values (and this troubles me to remove observations so the
results “fit” better for the proposed use), these values drop to 17,740 and 15,835,
respectively Regardless of which numbers are used, the vanability of slag wool 1s very
high in the background samples These high vanations, in turn, decrease the sensitivity
of using slag wool to determune 1f WTC dust 1s a constituent of indoor dust to 10%
Thus, while slag wool 1s a WTC dust marker, its vanation 1n the background samples
limts 1t use

Q3) Are the analytical methods written in sufficient details such that a qualifying laboratory could
follow the methodology and obtain valid results without supplemental assistance from EPA or
other sources?

Yes

Q4) If the answer to Question 3 Is no, what items or information could be added so that a
qualified laboratory could follow this protocol and obtain valid results without the assistance of the
EPA or other sources?

NA

Q5) The method validation study design entailed spiking characterized background dust with
charactenzed WTC dust at various levels, and then sending 32 blind samples (16 originals and
16 duplicates) of background and spiked dust to each of eight laboratories (five commercial
laboratories and three government laboratories) These laboratories characterized the dust using
the protocol described above and then sent the results back to EPA  Was this an appropriate
design to achieve the goals of this method validation study?

In theory, this method was the correct approach, but there were problems 1n
implementation

Spiked sample homogeneity (i.e., standard preparation): The man intent of this
portion of the study was for the labs to charactenze the WTC dust for the WTC
signature(s) As seen in all the reported data, there was a large amount of inter- and intra-
laboratory vanability On page 49, four caveats are given why this vanability may have
occurred, but I think a fifth (and probably the most significant) caveat needs to be added
the labs prepared their own samples.

There 1s no doubt 1t 1s difficult to homogemze the spiked samples, and a major portion of
the vanability in the lab measurements might have been a combination of differences in
the samples they received and/or their methods of preparing the samples A much better
test of this method would have been if each of the labs made measurements on the exact
same sample set (i € , one set of SEM mounts could have been made by USGS and sent to
each of the participating labs) If this would have been done, I believe a much better 1dea
of precision and accuracy would have been obtained on the slag wool contents
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Choice of spiking samples (outdoor vs. indoor): One of the intents of this project was
to determine the WTC signature for indoor air, so 1t was a httle strange why a mixed
outdoor/indoor WTC dust sample was used for spiking [ think the size distributions (and
probably compositions) of indoor and outdoor dust would differ Thus, I do not think the
indoor/outdoor WTC spiking sample should have been used, and results from it are not
really helpful to address the 1ssue of indoor air

Fibers vs. areas for different constituents It seemed strange that slag wool was
measured based on fiber counts and the other two components were based on area 1
think the fiber counting 1s a holdover from measunng asbestos, and 1t makes no sense to
use 1t In reality, 1t would have made much more sense to determine the percent mass of
the components, which would be more directly related to the area than to the number of
fibers

Q6) Did EPA and Verser adequately evaluate and interpret the results from the eight
laboratornies, as documented by the supplied documents on the NYC dust analyses?

I think the results are basically over-interpreted I really found little use for the statistical
analysis presented on pages 62-72 The same interpretations can be gained from just
looking at Figures 4-7 (i e., that only slag wool 1s a reliable maker, and then only for
greater than 10% WTC dust in an indoor sample)

In the fourth paragraph on page 62, values are given for the mean and standard deviation
for the two spiking matenals followed by a value for “nominal background level of
7,190 which I interpret to be the background However, I have no 1dea where this
number came from Table 1 gives values of 35,950 or 17,740 for the background values
Following this 1s a discussion on theoretical slopes for regression lines for the two spiked
sets of samples, but yet no mention 1s made of theoretical intercept It appears the sample
the USGS spiked (a non-impacted sample from NE Queens Maid service, Appendix B)
contained no slag wool, so the theoretical intercept would be zero This theoretical
intercept 1s confirmed by the expenmental data produced by the USGS 1n Figures 2 and
3 Applying this zero intercept most certainly would effect the results shown in the
statistical analysis section

1 was also troubled by removing labs from the data analysis (1.€., just throwing anyway
this data) There is a reason the labs obtained these numbers. And, even though
individual labs are given by number, the labs participating in this study all have
experience 1n doing these sorts of analyses Also, the three labs that were thrown out
were all commercial labs, while lab H, another commercial lab, did not perform as well
as the three government labs and the one commercial lab deemed to be of higher quality
So 1if these labs have trouble, won’t all commercial labs? Possibly, as I stated above, the
problem was in the sample preparation and not in the analytical work It also seemed
strange to me to exclude data 1n other parts of the report, such as the two high slag wool
vatues that are excluded from the data in Table 1 and Figure 4 Rationalizing throwing
away data so the results “fit” 1s troublesome at best
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Q7) EPA has observed differences in slag wool concentration which discriminate between
background dust and dust contaminated with WTC residue Do you agree that the data and
analysis presented in the documents support this observation? Please explain your answer

Yes 1 think it s fairrly clear from the data in Table 1 (p 14) that the proposed method
herein can be used However, as pointed out above, this method will only work to a
detection limit of 10%, or so, for WTC indoor dust in NYC indoor dust I am not sure if
that sensitivity 1s sufficiently low

Q8) Is there any other way in which the proposed signature marker(s) can be used to determine
the extent to which WTC dust may have penetrated and remains in indoor environments?

Yes, but I think 1t would require considerable more research I can only speculate on
some of the uses because I have not studied the WTC dust in detail, but I can offer some
1deas

As pointed out 1n the documents, gypsum will dehydrate to anhydrite with sufficient
heating Possibly anhydnte might occur 1n some of the combusted products from the
WTC and could be used as a marker for that portion of the debns In fact, both gypsum
and anhydnte show up in an X-ray diffraction pattemn shown in the USGS (2001) open
file report (ofr-01-0429) on the World Trade Center (Of course a study would need to be
done to determine the background levels of anhydrite in New York residences, but I
assume there would be very little )

Even though outdoor dust 1s less of a concern than indoor dust, I think 1t would have been
useful to obtain PM10 and PM2 5 filters and analyze them to gain a better 1dea of the
composition of New York dust before and after September 11, 2001 I assume the state
of New York would have these filters; I have done similar work 1n Idaho and we obtained
the filters from the Idaho Department of Environmental Quality

It seems logical to me to better characterize the matenals that comprised the World Trade
Center, especially the slag wool, concrete, and gypsum This could be accomplished 1n
two ways 1) obtain construction records and 2) obtain samples of the building which are
now 1n a landfill. There might have been some unique property of these constituents that
would earmark them to WTC dust For instance, a special quarry may have been opened
solely to provide aggregate for the concrete, or there may be some special chemical
characterizers (possibly the trace element composition) of the slag wool or a similar
unique composition to the gypsum or the window glass

Q9) Are there any additional comments or concerns about this study that have not been
addressed by these questions?

I have several comments that did not seem to fit in the above I appreciate having this
section for those comments Hopefully these comments will be helpful in this work and
possibly 1n future comphicated analytical problems. My comments are intended to be
constructive criticisms, but some are rather blunt and should not be taken personally by
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those who have done the work Many of these people have been thrown into these issues,
forced to work under political and time pressures, and may not have in-depth
backgrounds in the 1ssues in which they are trying to find solutions I think working
under these conditions 1s problematic in itself and will not yield the type of results that
our soclety deserves

Polarized light microscopy (PLM): I was taken aback, and do not believe the statement
on p 49, second paragraph that states “The PLM analyses were curtailled because 1t
became obvious that PLM could not adequately differentiate between fiber types ” The
only obvious aspect of this statement 1s that whoever concluded this has little to no
knowledge of how to use a PLM or how to interpret the optical properties of matenals!
Refractive indices of materials are very sensitive to chemucal composition and because
the chemustry of the fiber types differ, so too will their refractive indices Observation of
the spectra of the slag wool given in the USGS open file report (2005-1165) showed
similar compositions, so one would assume the refractive indices of the slag wool might
not vary that much Possibly someone has looked into these relationships, but without
being told this was considered 1t 1s hard to make that assumption In fact, the PLM mught
be a much more useful method for differentiating among the different fibers and
obtaining slag wool content than SEM 1 think 1t would be worth pursuing this area of
research with a skilled microscopist who understands the relationships between the
optical properties of materials and their compositions

Likewise, the optical properties of gypsum and anhydnte could be used to differentiate
these two minerals Simular methods as those with the SEM and percent area detection
could be developed Gypsum and anhydnte can also be easily distinguished form each
other optically, while this would be almost impossible with chemical data from the SEM
And 1if anhydnte could be related to combustion products of the WTC dust, 1t could also
be used as a marker.

Use of multiple analytical methods and different markers At the outset of this
section, I want to state that Greg Meeker and the USGS staff have done a wonderful job
over the past 3-4 years 1n developing and employing micro-analytical methods to help
understand societal issues surrounding Libby, Montana amphiboles and now analysis of
the WTC dust However, I think other methods could also be used to help charactenize
and fingerpnint WTC dust As I stated above, I have done no research on WTC dust, but
I often work 1n simular areas. For instance, I just finished a project where I used PLM
(for particle 1dentification and morphology), SEM-EDX (for particle morphology,
chemustry, and 1dentification), ICP (for bulk chemical analysis), XRF (for bulk chemical
analysis), and powder X-ray diffraction (XRD, for bulk mineral 1dent:fication and phase
quantification) all integrated into one project It seems like other analytical methods
could have been used 1n conjunction with SEM work. Clearly, PLM could have been
used, but 1t appears those attempting to use 1t were not knowledgeable on how it might
have been used

In geological research, we typically ask questions like “what 1s the source of a mineral or
rock?” To answer this we often look for the rare and uncommon constituents in the
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materials. For instance, trace elements and 1sotopes are often used For WTC dust,
chemuical analysis by XRF or ICP might reveal a trace-element signature. Possibly
someone performed these expennments and nothing could be found, if so, this should be
noted While 1sotope analyses are hard to perform and expensive, they too might provide
a definite answer with less subjectivity than counting fibers Since it appears that
milhons of dollars are going to spent dealing with WTC dust, 1t might be worth the
expense to do this type of analytical work up front

As I have stated in this section, as a practicing mineralogist I use multiple analytical
methods, and these methods change depending on the questions at hand Another
advantage of multiple methods 1s they can tie a research project together In other words,
one can obtain, for example, phases percentages by two separate methods When this 1s
done, the two values had better be 1n agreement. When only one method 1s used, there 1s
no way to cross-check the results Although this may seem like a silly analogy to use in
such a serious matter, 1t was told to me years ago when I was a mineralogy student
“When the only tool you have 1s a hammer, every problem is a nail ” It seems to me that
this could be the case 1n the particle analysis business, where the only way to analyze
something is to use an electron beam instrument because this s the only “tool” the
commercial labs have

Bulk vs. particle analysis The concluding statement from the last section serves as the
introduction to this section I attended a senes of talks about WTC dust in 2002 Many
of the speakers talked about their sample filters being “overloaded” and hard to analyze
I had no 1dea what they meant and was intrigued to discover they had too much sample to
analyze by electron beam methods As a mineralogist, too much sample is a good thing,
it opens the door for other types of analytical methods such as powder X-ray diffraction
or “whole-rock” chemical analysis by XRF Both of these methods require gram-scale
amounts of sample However, I think the problem 1s that most of the commercial labs
working on these “environmental” 1ssues have cut their teeth on mineralogical analysis
by doing particle analysis with TEMs and SEMs These are wonderful instruments and
muneralogical knowledge has greatly advanced since their development, but they should
be integrated into a project and not the sole instrument utilized

Another major advantage of these bulk methods is they are much less subjective For
instance, 1n particle analysis particles are counted in a small amount of matenal and these
values are extrapolated to larger volumes. In the case of slag wool fibers, only 0 01 to

0 05 grams of samples were analyzed, from samples sizes that ranged from 10 grams and
higher. The fiber counts ranged from 0 to 450 (Table 5, p 58). These values are then
extrapolated to fibers/gram and such values as non-detect to 1,6200,000 fibers/gram
appear in Table 4 (p 56). Thus, the whole is described 1n terms of only a small portion of
the sample We in the geological community do not really use these point-counting
methods any longer if we have sufficiently large samples to perform other types of
analysis There is no doubt in my mind that bulk methods would be very useful to
fingerprint the WTC dust. Once done, the bulk methods could complement and be
integrated into particle methods and make a more convincing argument It appears to me
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that the only reason to use these particle analysis methods only 1s that they are what 1s
routinely used by commercial environmental labs

Approaching multi-faceted analytical issues Lastly, I think an 1ssue like WTC dust 1s
a national concemn and should be treated as such, and bring to bear the scientific resources
of our entire country. If another such incident occurs, and one might be occurnng
currently in New Orleans, the federal govemment should attempt to tap the intellectual
capital that exits in the USA, especially among university-based researchers This 1s not
to belittle the govemment labs, there are many fine people in these organizations (e g ,
Meeker and company at USGS) who have nisen to the call to help with these disasters

My statement 1s also not intended to be self-serving, but to point out that academucians
are much more flexible to pursue research projects and do not fear any political fallout
from their results. Also, academicians are often experts 1n certain fields based on decades
of education and self-selecting research, while scientists at govemment labs are often
thrown into projects of which they have no in-depth background For instance, 1n 1ssues
surrounding Libby, Montana, I worked with some individuals whose backgrounds were
in organic chemistry While they were competent scientists, they had no background in
mineralogy I could not imagine if I were thrown 1nto some 1ssue that would require me
to have an in-depth knowledge of the nomenclature and analyucal methods used in
organic chemustry! I propose that EPA, USGS, and other government agencies work to
set up a program with the academic community to bring to bear their expertise to work 1n
concert with the government labs on these important 1ssues I am sure many faculty, and
their students, would be very interested 1n working on such 1ssues of societal importance
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Raleigh, NC 27613
7 September 2005
To Eastern Research Group, Inc

Subj Determination of a Diagnostic Signature for World Trade Center Dust using Scanning
Electron Microscopy Point Counting Techmques

I have reviewed the subject document and offer the following comments per the charge

Basis for Development of a Signature

Q1) The following cniteria were established to assist EPA in the selection of appropnate
constituents in dust to be characterized as WTC signature constituents

a) They are present at levels unique to WTC dust (distinct from urban dust,

b) They are persistent for many months (not volatile), wet for long penods,

c) They are sufficiently homogeneous in WRC dust, and

d) Available analytical methods are able to detect these screening materials with a

small sample size, low minimum detection limit, and low interference from other
dust samples

Based on information 1n the supplied documents, and any other knowledge you may bring to the
table, are these criteria adequate for establishing a WRC signature marker? If the answer 1s no,
please elaborate

Answer. The criteria appear reasonable and adequate to i1dentify a signature WTC component
that will differentiate 1t from background dust

Documentation of the Existence of a Signature

Q2) Based on information 1n the supplied documents, and any other knowledge you may bnng
to the table, do you agree or disagree with the conclusion that slag wool alone meets the criternia
as a WRC marker? Please explain your answer

Answer From the material provided, the selection of slag wool should be suitable for most
cases. None of the other possibilities are as good and using them would be redundant in most
cases However, I would like to point out that slag wool 1s somewhat soluble in physiological
saline and biological environments While most of this solubility data has been derived to
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answer brological questions, e.g how long slag wool fibers persist in the lung after inhalation,
the data probably have some relevance to the WTC analysis For example, in in vitro systems
Jor solubility, slag wool dissolves at a rate of 119+ 41 ng/cm2/hr (IARC, 2002). In the lung slag
wool also disappears over a relatively short period of time, albeit this is also a function of
breakage and physiological removal in addition to dissolution For example, the reported half-
Iife of fibers >20 um L in the lung 1s only 8 1 days (Bernstewin et al, 1996) Therefore, it is
imperative that the EPA (or others) establish how stable slag wool 1s 1n damp and wet
environments and factor this nto its sampling protocol and evaluation of the findings While
this does not dissuade me from agreeing to the use of slag wool as a signature mineral, it needs
to be factored into the evaluation of a given dust sample, 1 e was 1t from a wet environment? At
a munimum, the EPA, etc should do a solubility study of pure slag wool and WTC dust
containing slag wool to see the impact of a water environment, t e does it dissolve and if so, how
rapidly? If such studies showed that slag wool dissolves, then one might want o use a different
endpoint, e g cement, as the signature material in cases where the dust was subjected to water
for some period of ime The problem of relative solubility should be answered prior to
establishing a sample analysis protocol

Analytical Method Development:

Q3) Are the analytical methods wntten in sufficient detail such that a qualifying laboratory
could follow the methodology and obtain valid results without supplemental assistance from
EPA or other sources?

Answer The methods are written in enough detail and should easily be adopted by a testing
laboratory This 1s not a difficult analysis to conduct However, I question the need for
scanming electron microscopy (SEM) to identify the slag wool All of the man-made vitreous
fibers (MVF) of concern (slag wool, rock wool and fiberglass) are visible in the light microscopy
(LM) range, but just as importantly, there i1s a mimmal amount of these fibers in the
submicroscopic range (<0 25 um) Finally, as noted in 12 1 (pg 37) of the Final Report, the
refractive index using polarized LM can differentiate mineral wool fibers (slag and rock wool)
from other MVFs. An option that might be worth purswuing is to first examine a given dust
sample with polarized LM using a refractive index cutoff of 1 55 If the number of these fibers
doesn’t meet the “cut-off” criterion for a WTC dust sample, one could stop there. If 1t exceeds
the level of concern, then it could be further analyzed with SEM to determine whether it 1s rock
wool or slag wool or some other MVF  But, considering the objectives of the dust analysis, SEM
may stll be “overkill” even in this case. The use of LM alone would certainly cut down on the
amount of ime required and significantly reduce the cost

Q4) If the answer to Question 3 1s no, what 1tems or information could be added so that a
qualified laboratory could follow this protocol and obtain valid results without the assistance of
the EPA or other sources.

Answer: See above comment I would add, however, that evaluations of this import should only
be conducted by a highly qualified laboratory and should always be validated by the use of
positive and negative control samples (blind).
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Method Validation Study-

Q5) The method validation study design entailed spiking charactenized background dust with
characterized WRC dust at vanous levels, and then sending 32 blind samples (16 onginals and
16 duplicates) of background and spiked dust to each of eight laboratories (5 commercial
laboratones and 3 government laboratories). These laboratones characterized the dust using the
protocol described above and then sent the results back to EPA Was this an appropnate design
to achieve the goals of this method validation study?

Answer This 1s a standard and acceptable approach However, I was surprised by how much
difference there was in the results among the various labs One explanation that was provided
was that the mixing may not have been adequate Since this was such a critical part of the
protocol, 1t is perplexing why this simple procedure would have been a problem

Q6) Did the EPA and Versar adequately evaluate and interpret the results from the eight
laboratories, as documented by the supplied documents on NYC dust analyses?

Answer [ think the results were properly interpreted However, before determining the “final
cut-off”’ for the number of fibers to be used as the level to identify a WTC dust sample, the
Agency may want to revisit this data and censor the data from the labs that are obvious outliers
as was done by Versar, rather than using an average of all of the labs

Dust collected from currently occupied buildings 1s expected to have lower levels of the key
WTC constituents as compared to dust sampled near September 11, 2001 1n time or sampled
more recently but 1n uninhabited heavily impacted buildings EPA will use the results of this
method validation study to determine the final distinguishing concentrations for the WTC
markers (s) If currently sampled dust has this marker(s) at or above such a distingushing
concentration, EPA would consider the sampled dust to “contain residues of WTC dust” for
purposes of estimating the geographic extent of WTC impacts and making cleanup decisions
The key requirement for a distinguishing concentration 1s that 1t be adequate to distingwish
between dusts that do not contain WTC residues from those that do with a reasonably low false
positive error rate

Q7) EPA has observed differences in slag wool concentration which discriminate between
background dust and dust contaminated with WTC residue Do you agree that the data and
analysis presented in the documents support this observation? Please explain your answer

Answer. It 1s apparent that there are differences in the WTC dust and background dust It also
seems reasonable to use slag wool as a signature component However, I think the “cut-off”
level needs to be better substantiated, especially in light of the findings of the interlaboratory
pilot study This can be addressed to some degree by using a conservative number In addition,
one might select one number to identify environments that require radical clean-up but a
different number for minor amelioration Finally, the 1ssue of slag wool solubility as noted
above, and its effect on potential fiber numbers needs to be considered
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Q8) Is there any other way in which the proposed signature marker(s) can be used to determine
the extent to which WTC dust may have penetrated and remains 1n indoor environments?

Answer It 1s imperative that the “sampling person” clearly identify any preexisting source of
slag wool This was clearly identified as a possible problem by analysis data from the EPA
Research Triangle Park samples which showed high levels of slag wool due to natural
contamination from their ceiling tiles

Has any effort been made to see if there 1s a simple chemistry method that would 1dentify a
signature marker? For example, if cement 1s the major component of WTC dust, there would be
a significant level of calcium in such a sample. Slag wool is also calcium rich (38%) Would
calcium be n, or as high in background dust? If calcium levels qualify as a signature marker,
this methodology would certainly be a much more efficient way of answering the two primary
purposes of the survey, i1.e 1) determine the geographic extent of the remaining WTC dust, and
2) determine the need for clean-up. A cut-off level of calctum could be established as was done
for slag wool.

Q9) Are there any additional comments or concerns about this study that have not been
addressed by the questions?

Answer I have one additional comment The Final Report (Tbl 1, pg 14) suggests that fiber
number will be used to establish the level of concern In my experience the “total” fiber number
of MVFs can be misleading unless one knows the length distribution For example, the number
of fibers in a given mass of dust would be much higher if the fibers are short than one where they
are short This may be important in a scenario such as the WTC because the large fibers would
tend to settle out sooner than the short ones, even though the total numbers may not be that
much different For this reason I think it would be better to us the mass of slag wool rather than
fiber numbers per gm of dust This could be expressed as a percent of the dust or ppm as has
been done in the USGS document (Thl 1).

References:

Bemnstein et al (1996) Evaluation of soluble fibers using the inhalation biopersistence model, a
nine-fiber comparison Inhal. Toxicol. 8.345-385

IARC (2002) Man-made Vitreous Fibres IARC Monographs on the Evaluation of Carcinogenic
Risks to Humans (Vol 81). International Agency for Research on Cancer (World Health
Organization), Lyon, France
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Summary
The vahdity of the key analytical results (number of slag wool fiber per gram
of dust) 1s highly qucstionable because of

- the lack of any standard for evaluating the accuracy of results.

- the mcorrect equation used for the calculation of final results as a result
of the gnonng of slag fiber depletion through sicving and the required onc-
minute coarse particle precipitation dunng sample preparation;

- thc unproven rchability of difcrentiating the signaturc constituent slag
wool from the mterfering constituent rock wool basing on the detection of low
concentration of Fe by energy dispersive spectroscopy analysis with scanmng
clectron microscopy, and

- the huge extrapolation factors of 5,000 to 10,000 for calculaung the final
results for 1 gram of samples from the slag wool fiber count obtained from the
measurements of 0 0001 to 0 0002 gram of samples

Therefote, the conclusions in the Final Report need to be re-evaluated when

valid analvucal data arc available

Q1) The following criteria were established to assist EPA in the selection of appropriate constituents n
dust to be characterized as WTC signature constituents’

a) They are present at levels unique to WTC dust (distinct from urban dust),

b) They are persistent for many months (not volatile),

¢) They are sufficiently homogeneous in WTC dust, and

d) Available analytical methods are able to detect these screening matenials with a

small sample size, low minimum detection limit, and low nterference from other

dust components

a) Ycs
b) Yes, (f not significantly diluted by urban dusts
c) Yes However, the homogencity of signature constituents nceds to be clanfied and botter

defined If it means only the concentration, 1t should be expanded to include also the chemistry and
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physical pioperties used by the analytical protocol 1o identfy and differentiate them from interf{erence
constituents. Qtherwise. f those diagnostic properties vary too much rehable identification will be rather
dufficult, resulting mn unacceptable rates of false negauves and/or false posiives The reason that 1
emphasized the impetiance of the homogeneity of chemical and physical properties was because I noticed
thc himited effort to characterize the chemistry of SW (slag wool) and other interfenng MMVEF
constituents and the complete lack of effort to characterize their opucal properties, such as refractive
ndiccs, during the imtial phase of the mcthod development. Tt was not clcar that besides the 3 SW EDS
(energy dispersive X-ray spectroscopy) spectra presented in the ATLAS' how many more SW and RW
(rock wool) fibers have been analyzed to deteimine their 1espective vanation ranges of Fe, which 1s the
key element used to disungmsh SW from RW by the analvucal protocol, using a morc accuratc and
reliable technique than EDS. I will discuss this 1ssue in more detals later

d) This 1s not a well-defincd question There is no way onc can answes this question without
knowing

- how small a sample size 1s consideted to be small? x micrograms. x mudligrams. or a
grams?

- how low a mumumum detecuon himit 1s considered to be low? 100 ppm, 1%. or 10.000
fibets per gram?

- what does 1t mean by “low mierference™ The number of interference constituents? The
concentraion of imterference constduents?” The depree of difficulty to diufferentiate
mterference constituents from the signaturc component(s)?

I believed that two more criterta for signatute constituents should be added

e} The variarions v their chemival and physical properties are within henduries that wou

be clearfy dofined amd relivhly Jdifferentiated from those of potential interference

constituents af o predarermined confidence fevel (95%, $9%. ¥9.9%y, et}

B} Mapdards of various concontrations canr be created using the pure siguutire constitucits

for gssessing I the anolytice! resulls can meetl a predetermined MO (Measaroment

Yuality Objective), such as =50%,

I consider that the flaws I found 1n the WTC dust screening method development and vahidation
studies. which will de discussed in greater detals, are partially due to the fartute i the recognition of the

above two cnitena

! Lowers, H A, Meeker, G P, I K Brownfield (2005) World Trade Center Dust Particle Atlas U S Geological
Survey Open-File Report 2005-1165
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Q2) Based on information in the supplied documents, and any other knowledge you may bring to the

table, do you agree or disagree with the conclusion that slag wool alone meets the criteria as a WTC
marker?

The current study and results only show that SW (slag wool) MIGHT BE a good candidate to

meet the [irst 3 cnitena

Q3) Are the analytical methods written 1n sufficient detail such that a qualifying laboratory could follow
the methodology and obtain vahd results without supplemental assistance from EPA or other sources?

The FR? seems to have alreadv provided a clear answer to this question Among the five
commercial laboratories contracted for this study. RJ Lee. MVA, EMSL, MAS, and Reservorr, EPA
dotermined that three of them (Labs E, F. and G) had failed to producc data of acceptable quality

It can be assumed that there must have been a rigorous process 1n selecting contract laboratoties
for this important study Al five laboratories must have been considered to be hughly quahifying ones
among many environmental and analytical laboratories in the U.S , which have not only PLM (polarized
hight microscopy) but also SEM (scanning election microscopy ) and EDS capabilities

It 1s an alarming fact that 60% of hughly qualifying commercial laboratorics selected by EPA for
this important study have failed to produce vahd 1esulis

Tt 1s equally alarming that Q3 scems to corrclate the mability ro follow the analytical protocol and
produce valid results ONLY with the nsufficient detail of the documented analytical methodology as if
had the analytical protocol been documented with mote details the ligh 1ate of failure would not have
happened

There could be other reasons for a laboratory to fail to produce vahd results besides the
msufficient detad of the docuraented analytical methodology.

- the lack of competence of the designated analyst(s) in performing the wrnitten analyucal
methods.

- somc inherited flaws i the analytical protocol itself, or

- evervihing above

But 1 certamly could not agrec that “some labs did not have the personnel or the equipment 1o
perform the required analysis in the given timeframe” tp 13 of FR) was one of the reasons It 1s a well-
known fact that EPA would not have selected a laboratory without the requued equipment (PLM. SEM.
and EDS) and the EXCEL data files provided by EPA for all 8 laboratones, including Labs E F. and G,
showed that every laboratory has the required equipment. The lack of personnel should not have been an
1ssuc either. Any laboratory that had becn awarded this important EPA contract would have to fulfill its

obligations by commulting adequate personnel to meet any deadline set by EPA.

2 USEPA et al (2005) Final Report on the World Trade Center (WTC) Dust Screening Method Study 72pp
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Since Q3 also emphasizes “withuur supplemental assistance from EPA or other sources,” let’s not
forget the fact that “FEach laboratory has attended a tvo day session during which the method was further
developed and discussed, and procedures 1o adapr the method to suit each laboratory's equipment were
deternuned” (p 26. PSP®) and “weckly conference catls will be held with EPA, the prime contracior and
all subcontractors tv assess progress and discuss any i1ssues or problems that may have arisen” (p 18.
QAPP%. Agam. if any laboratery reported a personnel issue during a weekly conference call 1t would
have been tmmediately and propeily addresscd Therefore, it can be concluded that all five commercsal
laboratonies had been assisted and supported by EPA all along the sample analvsis and the lack of
petsonnel ot equipment had never been an 1ssue

All available facts documentcd in the FR secm to strongly indicate that there is ut least a greater
than 50% chance that a qualifying laboratory will not be able to follow the methodology and obtuin

valid results without supplemental assistance from EFPA or ather sources

Q4) If the answer to Question 3 1s no, what items or information could be added so that a qualified
laboratory could follow this protocol and obtain valid results without the assistance of the EPA or other
sources?

While the detail of the documented methodology 1s important, it 1s probably more mmportant that
the analytical procedures should not contain steps that can't be easily followed 11 a consistent manner
either by the same analyst or diffcrent analysts This issuc is of special importance to thus project because
the analytical ptotocol exirapolates the SW fiber counts obtamed from 0 0001 10 0 0002 g sample on a
stngle SEM stub to SW fibet counts m 1 g of samplc. The preparation of SEM stubs with accurate
sample loading directly affects the accuracy of the final analviical results

For example, Section 115 (Preparation of Sample for SEM Analysis) of Appendix D’ reads
“Prepare a i0-fold dilution of the above suspension (o get a suspension of 1-2 mg dust per mlL of
1sopropanol Sonicate the suspension in an ultrasonic bath for one minute Remove the suspension and
genily shake 1t to suspend all particles Wart une muuise to allow the coarse particles to seftle Collect a
10-pL abquot of the suspended nuxture using an Eppendorf pipette with the modified tp and transfer 1o a
prepared poivcarbonate/udhesive tab subsirate ”

Any mcthod developer with cxperience dealing with particle suspensions would avord steps like

“wesit onre mivile” because practical eaperiences have shown that 1t can’t be carned out with consistency

3 USEPA (2005) Proposed Sampling Program to Determine Extent of World Trade Center Impacts to the Indoor
Environment (Provided to the Review Panel as a background document)

4 USEPA (2005) Final Report on the World Trade Center (WTC) Dust Screening Method Study Appendix A
Quality Assurance Project Plan For The World Trade Center (WTC) Screeming Method Study

3 USEPA (2005) Final Report on the World Trade Center (WTC) Dust Screenung Method Study Appendix D
Protocol Used for the Screening Method Study
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10 ensure a repioducible particle loading whether by the same analyst or different analysis Even a few
seconds difference, ¢ g, 2 seconds vs 10 scconds after the one-nunute waiting period, 1 collecting the
aliquot with a pipette may result i different particle loadings that are significantly enough to affect
accurate calculation of the sample weight on the SEM stub  Another mherited uncertamnty of this
procedurc 15 that the exact position of the pipette tip 1n the liquid column will also affect the amount of
particles in the 10-pL. abquot because there is a particle concentration gradicnt from the top to the bottom
What makes the eaxecution of the analytical procedures more complicated 1s that there 1s another
step of aliquot extraction from the nitial suspension to prepare the said 10-fold diluted suspension  The
method developers assumed that the sample loading 1n each aliquot could be accurately calculated fiom
the ratio of the aliquor volume to the volume of the sampled suspension. In 1deal world such assumption
1s undemably correct In real world, however, such assumpuon should not be taken for granted and must
be nigorously tested and verified so that the vanability of sample weight on sample stub can be

determined and uscd to 1cfine the final result calculation

Q5) The method validation study design entalled spiking charactenized background dust with
charactenized WTC dust at vanous levels, and then sending 32 blind samples (16 origmals and 16
duplicates) of background and spiked dust to each of eight laboratones (five commercial laboratories and
three government laboratories) These laboratories characterized the dust using the protocol described
above and then sent the results back to EPA Was this an appropriate design to achieve the goals of this
method validation study?

This would have been an appropnate approach if approprated standards with known
concentrations of SW are also analy zed by each paricipaung laboratory to determine whether the £30%
accuracy objecuive has been achicved. One of the crincal flaws of tius studv was the lack of any standard
Therefore. the MQO for accuracy (£30%) stated in A7 2 of QAPP have been completely 1gnored by the
studv  The Projcct Management should have caught tins nonconformance with QAPP and taken

appropnate corrective action 1o address this 1ssue of utmost importance

Q6) Did EPA and Versar adequately evaluate and interpret the results from the eight laboratories, as
documented by the supplied documents on NYC dust analyses?

Dust collected from currently occupied buildings is expected to have lower levels of the key WTC
constituents as compared to dust sampled near September 11, 2001 in time or sampled more recently but
in uninhabited heavily impacted buildings EPA will use the results of this method validation study to
determune the final distinguishing concentrations for the WTC marker(s). If currently sampled dust has
this marker(s) at or above such a distingwishing concentration, EPA would consider the sampled dust to
"contain residues of WTC dust" for purposes of esimating the geographic extent of WTC impacts and
making cleanup decisions The key requirement for a distinguishing concentration is that 1t be adequate to
distinguish between dusts that do not contain WTC residues from those that do with a reasonably low
false positive error rate.

1 disagreed
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1) The evaluation and nterpretation as well as conclusions presented 1n the FR were all based on
two assumptions.

- the SWG (SW Fiber count per gram of dust) data of the “Very Good™ Gioup (Labs A, B.C D.
and H) were valid and could be used to 1ehiably validate the analy tical protocol.

— the SWG data of the “Outlying™ Group (Labs E_F. and (i) werc invalid and should be discarded
because they dida’t fit with the results of the “Very Good” Group

Are we sure thar the SWG data of the “Very Good” Group are valid?

Even though QAPP has detailed procedures for quahty control (B3. p.16), data validation (D,
p 19), etc . 1t seems that there have been no serious effort to check whether the equation used to calculate
SWG was correct and all the assumptions adopted by the analytical protocol were valid

The following equation 1s from Section 13 0 (Data Analysss and Calculations) of Appendix D

Fibers slag wool/g on shde x g after sieving x g sample after ashing = Total f/g of sample
g before sieving x g sample before ashing

Because the FR has not presented an equation for calculating the fiber counts based on SEM/EDS
analysts, 1 guesscd that Fibers slag wool/g on shide in the equation cas be icplaced with Fibers slag
wool/g on SEM stub

This equation implies at least two assumplions

a} all SW fibers would be 1n the fraction < 150 pm aller sieving  Since it 1s a given fact that there
are SW and other MMVF f{ibers longer than 150 um and sieving has never been a veny effective way 0
separate fibrous matenial by their length, there must be SW and other MMVF fibers not only longer but
also shorter than [50 pm in the coarse fraction Thercfore, this imphed assumption and the above
equation can't be correct Because all calculations of the SW fiber count rcsults were based on this
icorrect equation. the vahdity of all SW fiber results presented in the FR 1s highly questionable even
though the SW fiber count ratios among the 1%, 3%, and 10% spiking samples showed a marginally
reasonable hnear relationship for the five *Very Good™ laboratorics

Had tlus factor. i.¢, ffiw rrares of NI¥G 10 >~ 154 wan fracnon to S i < J 50 e fractien, been a
constant for every sigle one of the 20 background samplcs and 12 spiked samples preparcd by FPA.
there would be no nced to make any correction to the cxisting SWG data  Such a possibility 18 most
likely not true

b) all SW fibers would remain m the dilutcd suspension after letting coarse particle precipitate for
one munuie during SEM sample preparation because there 1s no correcuion factor in the above equation to
address the depletion of SW fibers in the suspension after the one minute precipitation period 1t can be

safcly concludcd that thc coarsc fraction at the bottom of glass vial contamns also SW fibers If the
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depleuon of SW fibers i the suspension due 1o the precipitation during the one-minute watting period 1s
not factored in the calculation of SW(, the results could not be valid

Had this [actor, 1 e , the rafio of SW i precipuiaied fnctron 1o SIWG i sipenson fraciton, been
a constant not onlv for different analysts but also for different labomatories, there would be no need to
makce anv correction to the existing SWG data  Again, such a possibility 1s most likely not truc

Now. let’s take a look at the actual data presented n the FR

Tablc 1. Comparison of the observed and thcorctical SWG data of the “Very Good™ Group

Spining Lavel | Theoretical SWGY Observed SWG** Difference% Rauto to 1%y,
1% 3797 17265 193 -
5% 24983 52507 Si 30
10% 57967 88543 53 51

* 579667 for 4 Albany pure dust from Appendia F°.
** Tablc 4 of Appendix E’

The above companson indicates that there are huge differences between the obscrved and the
predicted results and that the ratos of (5%/1%)obwrved and (10%/1%)0uccea are also far from the predicted
5 and 10  Werc the above discrepancies considered to be acceptable and m conformance wuth the
mterlaboratory MQOs (Table 2, QAPP)? If not, why were there no corrective actions?

2) BIR-1G SEM/EDS data piecision analysis

Versar concluded that “each of the laboralories was ¢asily able 1o achueve excellent precision. by
SEM/EDY. in quannfying the elements that were present n larger concentrations™ based on the average
clemental concentration data reported by five commercial laboratorics. 1t indicated that cach laboratory
had analyzed the standard between 4 and 11 umes and the average values reported by them were based on
4 10 11 individual analyses. respectively  The proper way of assessing the SEM/EDS precision for BIR-
1G is to calculate the csumated standard deviation or cocfficient of variation from all individual
measurement results instead of the 3 mean values because analysts did not analyze each MMFV 4 1o 11
timcs.

On the other hand, the above conclusion about “elements that were presenl in larger
concentration” 1s irelevant 1o the current analytical protocol because the identification of SW and its
differentiation of from RW are bascd on determining Fe at LOW concentration levels (Fig 1 on the next
page) Asindicated in the FR. the FeO%wt range1s O - 2 for SW and 3 -- 12 for RW  What 1s important

18 not the precision of the high concentration elements (Si. Al. Mg, Ca, ctc ) but the precision of Fe at

¢ USEPA (2005) Final Report on the World Trade Center (WTC) Dust Screening Method Study Appendix F
Statistical Analysis and Interpretation of Test Results — Laboratory Qualification

7 USEPA (2005) Final Report on the World Trade Center (WTC) Dust Screening Method Study Appendix E
Report from U S EPA Contractor on the Screening Method Study

& Addendum to Appendix E SEM Calibration Data
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very low concentration level. The selection of BIR-1G as the standard for EDS precision assessment is
therefore not adeguate iff SW is the only signature constituent to be used for screening WTC dust from
background dust because of BIR-1G’s high concentration levels of FeO (8.34%) and Fe, O (2.06%)". A
proper standard should have FeO+ Fe O3 (EDS can not differentiate Fe' from Fe*') concentration no

more than 5%wt. An additional standard with FeO+ Fe,(O: around 1%wt will also be helpful.

S 3 RN

Slag wool

SRS

Rock Wool

Fig. 1. The comparison of EDS spectra of SW and RW (ATLAS: SLAGWOOL-02.TIF
and ROCKWOOL-02.TIF)

® Smith, DB (1998) USGS Certificate of Analysis: Icelandic Basalt, BIR-1.
' oshein/icel
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Q7) EPA has observed differences in slag wool concentration that discriminate between background dust
and dust contaminated with WTC residue Do you agree that the data and analysis presented in the
documents support this observation? Please explain your answer.

No, because such an observation would be vabid only iof the SWG results were valid  As shown

by my comments for Q6, [ am not convinced that the SWG results used to form this observauon are vahd

Q8) Is there any other way n which the proposed signature marker(s) can be used to determine the extent
to which WTC dust may have penetrated and remains in indoor environments?

1 don’t know

Q9) Are there any additional comments or concerns about this study that have not been addressed by
these questions?

1) The rehabily of differentiaung the SW from the interfering RW basing on the detection of
fow concentration of Fe by SEM/EDS

EPA rehed on the generalized data provided by TIMA'Y for the chemical and physical properties
of MMVF fibers in WTC dusts and believed that SEM/EDS could be used to rchably differentiate SW
whose FeO vanies from 0 to 2%wt. from RW whose FeO varies between 3 to 12%wt  Instead of
conducting a comprehensive study of the compositional vanations of MMVFs. especially SW and RW. in
WTC and background dusts to determmne their actual clemental compositions. EPA bascd 1ts method
development work on the above FeQ concentration data provided in a single TIMA document I beleved
that this was a critical flaw ot the method development

Unlike those strictly formulated products. neither SW fibers nor RW fibers are known for the
stability of thent chemical and physical properties because the diversity of the raw materials and the not-
so-stringent specifications of the final products The data in the table'! on the next page mdicates that
RW's Fe,0- content could be as low as 0.30% If RW's Fe;0s content could be this low, Fe 1s no longer
a rehiable dagnostic element for SW-RW ditfercnuiation  This cxample shows that there might be a
posstbility of overlapping FeO%wt ranges for SW and RW. resulung either false negatives or false
postitves m SW counts

‘There should bc a very rigorous and comprehensive study of the compositional vanation of
MMVFs in WTC and background dusts, especially SW and RW fibers. to establish the vanation range of
Fe content at the very begmning of mcthod development  Many polished sections of dust samples should

be prepared and analyzed by WDS (wavelength dispersive spectroscopy) using a miroprobe so that the

19 Thermal Insulation Management Association, 1991, Nomenclature of Man-Made Vitreous Fibers TIMA Inc 72p
1 commission on Life Sciences (2000)Review of the U S Navy's Exposure Standard for Manufactured Vitreous
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ACTUAL chemical compositions of various MMVF fibers 1n WTC dusts can be accurately determined
and the variation ranges ot Fe, the key element used to diffcrentiate SW tibers from RW ftibers, can be
accurately established These data are indispensable to determine whether Fe can be used to rehably

differentiate SW from RW at a predetermined confidence level

TABLE 2-1 Typical Chemical Composition of Some Commercial MVF*
Composition (%)
Name"” 11 A C 21 F G 22 RCF-1 X-607 Insofrax
Class Glass Glass Glass Rock Rock Rock Slag RCF RCFsub* RCFsub®
Components

S10, 6340 6500 6170 4630 5630 6010 3840 47170 58 30 76 20
Fe O, 030 010 010 1320 0390 610 000 100 010 030
ThO, 006 002 002 260 010 005 050 210 005 008
Al,O4 390 190 100 1350 320 040 10 60 48 00 130 140
CaO 740 7 40 720 1000 2610 1880 3800 007 3870 020
MgO 280 260 290 910 640 830 990 008 040 21 50
Na,O 1540 1610 1610 310 320 550 040 000 030 007
K,0 130 070 060 140 070 020 050 020 010 010
B,O, 450 470 920 000 000 000 000 001 000 000
P,0s 000 110 110 040 290 008 000 010 040 003
SO, 030 003 020 000 000 005 180 000 000 000
Cr;0,4 000 000 000 004 000 000 000 003 000 000
MnO 001 000 001 020 000 000 070 000 000 oM
ZrO, 000 000 000 000 000 000 000 010 000 000
Total 9940 9960 10000 9980 9910 9950 10080 9940 9930 99 90

“Data derived from Bernstein et al (1996), Maxim et al (1999a), and McConnell et al (1994, 1995, and 1999),
Material Safety Data sheets for Isofrax fibers from the Unufrax Corporation, Niagara Falls, NY

PName 11, Certain Teed B glass wool fiber, A, new glass wool, C, new glass wool, 21, rock wool, F, rock wool,
G, rock wool, 22, slag wool, RCF-1 - kaolin-based refractory ceramic fiber, X-607, rock wool produced by
Unmfrax, Isofrax, retractory ceramic fiber

‘Substituted RCF

Another practical concern 1s the critenia used by SEM analyst to dufferenuate SW EDS spectrum
fiom that of RW duting routinc analysis As shown n Fig 1 which 1s enfirely bascd on EPA’s data, how

could an analyst make a reliable 1dentification sunply from the visual mspection of the Fe peak height?

2) Problematic sampling procedures

- the iesult of a single 12 mm SEM stub with 10 to 20 ug of fine dust samples was used to
determume the total SW fiber counts 1 one gram of dust samples The extrapolation factor was too high
(5,000 to 10,000} to ensure the accuracy of the final SW fiber counts The data i Tablc 1 clearly show
the effect of this excessive extrapolation the error propagation 1s most pronounced for low concentraiion

samples
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- the sample preparation procedure contains two steps of aliquot sampling the (irst one was {iom
the manial dust suspcnsion and the second one was from the diluted dust suspension  As discussced
previously. the accuracy of dust weight calculanon based on the volumes of aliquots 1s highly
questionable

—the “wf ne msnite” problem as discussed in the comments for Q4

3) The PLM procedure has bcen ruled our as a fcasible mcthod for SW fiber quantification. |
consider that this concluston 1s premature and should be re-examined because 1if the fundamental flaws'*
mn the method development of the PLM piocedure can be cottected there might be a possibility that PLM
could be a more accurate, efficient, and cost-cffective technique than SEM/EDS.  However. this could
not be accomphished 1f the method development team has no experts with strong background in optical

crystallogiaphy, optical mmeralogy, stercology. and astomated tmagce processing and analvsis

12 The discusston of this topic could be another lengthy review
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James S Webber

Q1 The following critetia were established to assust EPA in the sslection of appropriate constituents
indust to be charavterzed as WG signature constifuents;
a} They are present at aff fevels unigue to WIT dust {distinct from ytban dust);
b} They are persistent for many months (not volatite);
<} They are stificiently homagensous in WTC dust; and
d} Available analytical methods are able fa defect these screening matetials with @ smaff
sample size, low minirmum detection imit, and low interference from other dust
compuanents,
Based on information in the supplied dotuments, and any other knowledge you may bring to the
table, are these criteria adequate for ostablishing a WTC signature marker? if the answar i$ no,
please elaborale

While rather broad, I agree that these criteria should be adequate for establishing a WTC
signature marker

However, the use of low minimum detection limit invites controversy In a strict analytical
sense, minimum detection Iimit 1s predicated on a level of acceptable uncertainty, or precision To
many microscopists, however, defection limit refers to a microscope’s capability to detect a single
particle of interest 1n a field of other particles The difference between the two interpretations 1s
usually several orders of magnitude because, despite the extreme sensitivity of the microscope,
the reproducibility is often poor because of non-uniform particle distnbution and analyst

subjectivity, among other factors The poor precision of the proposed method 1s discussed later
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0Q2) Based on information in the suppliad documents, and any other knowdedge you may bring to the
table, do you agree or disagree with the cenclusion that sleg wouol alone meefs the criteria as a
WTC marker? Ploase explain yaur answer.

While I concur with the Final Report’s conclusion that gypsum and concrete dust are too
ubiquitous to be useful fingerprints, I disagree with the conclusion that slag wool alone meets the
cntenia as a WTC marker Specifically, Q1)a) requires a marker to be unique to WTC dust Slag
wool 1s a common building material which can be expected near any building demolition site,
near major renovations, or even where a workman’s ladder has brushed ceiling tiles or mmsulation
The second paragraph on page 9 points to an overlap of slag wool (around the 100,000
fibers/gram concentration) 1n samples from both the impacted and background areas The
elimination of NJ and LI “outliers” from Table 1 (page 14) 1s another indicator of slag wool’s
inadequacy as a solo marker Simply put, false positives are guaranteed because of slag wool’s
broad application 1n past and present bulding products, as acknowledged twice ( likely that
false positive results ) m the report, on the last sentence on page 12 and again in the final

sentence before the Final Report’s Conclusions on page 21
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Q3) Are the annlytical methods written in sufficient detail such that a qualifying laboratory could follow
the methodology and chtain valid results withouf supplemental assistance from EFA or cther
sources?

On the basis of the poor interlaboratory results (evidenced by the disqualification of three of
eight (almost half!) of the laboratories), I'm skeptical that the analytical methods applied as-
written by a typical laboratory would produce valid results The five surviving laboratories are
laboratories with stellar national and intemational reputations resulting from substantial
experience in non-routine research projects Yet the high inter-laboratory relative standard
deviations (RSD) from these elite laboratories on page 20 indicate how difficult 1t will be to
derive meaningful results if there is a need for newly initiated laboratories Despite carefully
controlled conditions durning the study, poor reproducibility was ascribed (bottom of page 20) to
possible non-homogeneity of prepared samples and operator experience This poor precision
would indicate violation of Q1)d)’s requirement of low minimum detection limit The
acknowledgment that the protocol was adapted to suit each laboratory’s equipment (top of page
10) and the need for weekly conference calls (top of page 49) by laboratory participants adds to
my doubt that this protocol will be uniformly adoptable.

Of course, the term qualifying laboratory in Q3 could be the caveat by which analyses are
Iimated to a select cadre of laboratories If this term 1s applied to laboratories that are winnowed
out 1n a process similar to that used to eliminate three of the eight original laboratones, results

from real-world samples might approach the quality of this inter-laboratory study
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Q4) {Fthe answer to Question 3 is no, whaf items or information could be added so that a qualified

laboratory could follow this protocol and obtain valid results without the assistance of the EPA or
other sources?

Two SEM preparation methods are allowed 1n §11.5. 1) the drop method in the 3™ paragraph
of page 36 and 2) the filtration method 1n the 4" paragraph I would strongly recommend that the
drop method be ehminated because of the likelihood of uneven particle distribution caused by
surface tension and other physical anomalies of the drop. Filtration invariably produces a more
uniform particle distribution than produced by a drop mount. That being said, I would further
recommend that the filtration set-up in that section be revised to prevent bubble (void) formations
on the filter The filtration apparatus should be assembled dry and vacuum applied before
introducing the 1sopropanol suspension See precautions in Section 6 3 2 of EPA Method 100 1
(Chatfield, 1984)

The method requires that the sample be ashed, with gravimetric tracking, to remove organic
matenals The use of this data 1s not explained WTC dust was pnimanly 1norganic in nature,
which would imply that a high concentraton of organic matenal in a field sample represents

substantial dilution by local dusts Unfortunately, this was not addressed in the study
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Q8) The method validation study design entailed spiking characterized backgrounid dust with
characterized WTC dust at various fevels, and then sending 32 blind sampfes (18 originals and
18 duplicates) of background and spikad dusl to aach of eight laboratories (five cormmercial
laborataries and three govemment faboratornies). Thase faboratonies characterized the dust using
the protorol described above and théen sent tha results back to EPA. Was this an appropriate
design to achieve the goals of this method validation study?

The method validation study design was appropnate for determining the suitability of a WTC

dust marker. The resuits, however, as detailed in my response to Q6 below, did not convincingly

demonstrate that suitability for slag wool
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Q8) Did EPA and Versar adequately evaluate and interpret the results from the eight laboratories, as
documented by the supplied documents on NYC dust analyses?
Dust coffected from currently occupiad buildings is expected to have fower levels of the key WTC
constituents as compared to dust sampled near Septermnber 11, 2001 in time or sampled more
racently but in uninhabited heavily impacted buildings. EPA will use the results of this method
vafidation study to determine the final distinguishing concentrations for the WTC marker(s}). If
currently sampled dust has this marker(s) at or above such a distingiistung copcentration, EPA
would consuter the sample dust to “contain residues of WTC dust” for purposes of estimating the
geographic extent of WI'C impacts and making cleanup decisions. The key requirement for a
distinguishing concentration is that it be adeguate to distinguish between dusts that do not
contain WTC residues from those that do with a reasonably low false positive error rate,

The fact that a linear regression fit the spiked samples’ concentrations versus results reported
by the commercial laboratones was promising in that a linear relationship was expected between
these spike levels. Furthermore, using a Standard-Additions approach, extrapolation of the Spiked
Samples - Albany “Best” Group Combined sample regression (top figure on page 65) to the %
spike level baseline yields approximately (-)1.2%, which is equivalent to 7000 fibers per gram 1n
the background dust This 1s equivalent to the 7194 fibers per gram of the NE Queens background
material (from Table 3, page 55)

However, the need to eliminate various laboratories to achieve this fit 1s troubling
Eliminating three of eight (37%) commercial laboratories for poor performance raises questions
about the universal apphicability of the method - I would assume that the eight laboratories chosen
imually were neither bargain-basement laboratones nor chosen at random from the yellow pages.
The additional temporary elimination of another of the surviving laboratories (H in several
figures) increases concern about the rigor of the method

Only laboratories A & B performed well with the USGS spikes, raising further doubts about
the effectiveness of the method to distinguish a WTC signature Convincing demonstration of the
method’s suitabihity for widespread use would have been inter-laboratory regressions that
matched the USGS results presented in Figure 3, where the best-fit regression line intercepted
near zero.

As to reasonably low false positive error rate, | reiterate my conclusions under Q2) they are

a given
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37) EFA has observed differencas in stag wool concentration which discriminate between
background dust and dust contaminated with WTC residue, Do you egree that the data and
analysis presantad in the documents support this absarvalion? Please explain your answer.

The elimination of so many background samples from statistical consideration is vexing
Appendix E, Table 3 (pages 54-55) lists 28 background samples Six of these, or 21%, contain
greater than the landmark 100,000 fibers per gram With these samples included, RSD for slag
wool exceeds 150%, which effectively runs confidence limits from (less than) zero to well over
the average for 4 Albany. In other words, background samples would be statistically
indistingwishable from WTC samples The dismissal of the high-fiber background samples from
the study portends problems in the real world how will an analyst or decision maker know a

priort which high-fiber samples are simply from high background?
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(8) Is there encther way the proposed signature marker(s) can be used to defermine the extent to
which WTC dust may have penetrated and remains in ingfoor environments?

Method development should have evaluated measurements of fiber lengths and widths —
WTC fibers are probably smaller than background fibers because the impact energy of the WTC
collapse shattered many Additionally, any indoor WTC dust will probably contain smaller slag
wool fibers than outdoor WTC dust because of the removal of larger fibers by settling dunng
dust’s passage from outdoor to indoor environments, as hinted in the last sentence on page 11 It
would be worthwhile to compare fiber dimensions of USGS (outside) WTC slag wool to fiber

dimensions of 4 Albany (inside) slag wool
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QDY) Are there any additionat concerns or comments about thus study that have not been atidressed
hy these gquestions?

I am obviously not persuaded that the proposed method’s himitation of a WTC marker to slag
wool will be effective in determining WTC dust boundaries The convoluted disqualification of
laboratories and elimination of vartous background samples demonstrates the tenuous nature of
this ssmplistic approach. Below I make several cases for possible improvement of a WTC dust
signature
The Case for More Conditions on Slag Wool Analysis

A slag-wool-only marker would be useful in determining extent of WTC plume only with
several additional conditions

1) Investigate the particlc-size distribution of slag wool in WTC dust If differences are

measured between these fibers and those 1 background fibers, better discrimination could
be made

2) When positive results are reported, investigate the surroundings of the sample’s ongin for

potential contamination, e g., slag wool 1n building matenals or demolition of nearby
structures

3) Participating laboratories would have to be screened with excruciating care Qualifying

criteria would be similar to those that culled out almost half of the laboratories 1n the
ongnal study

4) Design the survey with an overload (>25%) of QC Mix large numbers of samples with

spikes and known concentrations with the field samples to track the laboratory’s (and
method’s) performance 1n real time
The Case for Chrysotile as a WTC Dust Fingerprint

After encountening the multiple difficulties wath the slag-wool-only design, I am truly
puzzled by the absence of consideration of one of the most promising WTC markers. Chrysotile
1s never mentioned 1n the report and asbestos occurs only once, in a reference This despite an
earlier WTC report by R J. Lee (2003) in which chrysotile was detailed as the most
important constituent of a multi-component WTC Dust Signature Chrysotile almost
certainly exceeds slag wool in meeting the marker criteria of Q1

Q1 a) Chrysotile is more unique to WTC dust than 1s slag wool Because of the ban on most

uses of asbestos thirty years ago, chrysotile 1s no longer a ubiquitous component of

dust Certainly not at the levels found in WTC dust. According to the R J Lee report,
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chrysotile 1s at least 4 orders of magmtude greater in WTC dust than 1n background
dust. Furthermore, the report continues, the chrysotile in WTC dust is often
distinguishable from other chrysotile-
1) Mg/S1 ratio 1s significantly reduced in WTC fibers
2) WTC fiber size differs from chrysotile fibers typically found in ambient dust
a) WTC fibers are highly fibnlized (sheared apart) by the energy of the collapse,
with mean width <0.1 pum.
b) Fibers tend to be longer than 1n ambient dust
3) WTC fibers are often coated with residual metals (Al, Fe, Zn) released during
combustion of the WTC materials
Adding to their advantage over slag wool, the generally smaller size of chrysotile fibers
makes them more likely to infiltrate the indoor areas of concern
Q1 b) Chrysotile is certainly durable — it’s been around for millions of years
Q1 ¢) Chrysotile has been detected at levels between 0 5% and 2% in onginal analyses of
WTC dust, probably the most homogeneous distribution of chrysotile in any large-scale
environmental sample
Q1 d) Chrysotile at a ~1% level would be easily detected by SEM (and certainly by TEM, as
discussed below) Our TEM analysis of WTC materials 1n storm-sewer run-off during
the first post-collapse rainfall (September 14) revealed a substantial population of
fibers wide enough (>0 25 um) for easy detection by SEM at a magnification of 4000X
(At that magmfication, widths on the screen would be > 1 mm ) Concentrations of
fibers longer than 10 um and wider than 0 25 pm were 100 million fibers per gram
debns, most of which was the fine plaster and cement particles common in WTC dust.
This 1s about an order of magnitude greater than the slag wool concentrations
The Case for Transmission Electron Microscope Analysis of Chrysotile
I would further recommend that TEM be considered for analysis of chrysotile in dust TEM
holds many advantages over SEM for analysis of asbestos
1) Detection of the narrowest chrysotile fibers is possible by TEM’s superior resolution To
the point, on the basis of our analysis of the run-off sample, if all chrysotile fiber sizes
were included, chrysotile concentrations would be almost 20 billion fibers per gram This
would allow use of greater dilution, which would substantially reduce the amount of
obscuring material in a field of view Using Chatfield’s (1984) recommended upper limit

of loading, 20 pg/cm?, a 0.001 mm? TEM gnd opening would contain 35 chrysotile fibers
g
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- an easy counting job with much less obscuring background than SEM analys:s of the
same dust

2) Standardized methods exist for preparation and analysis by TEM that would require
mimimum modification

3) TEM 1s a more standardized instrument for chrysotile analysis Differences between
TEMs are less than between SEMs, which have problems in standardization of contrast,
scan rates, etc There will be no need to have the protocol adapted to suit each
laboratory's equipment (top of page 10)

4) There exists an army of several dozen certified/accredited TEM laboratories with
extensive expenience analyzing asbestos under conditions similar to those of the proposed
protocol

5) Analysis of a fiber in a TEM preparation will probably have less interference from x-rays
from other particles because of the more dispersed sample

6) If there 1s any question about a fiber’s identity, TEM can utihize electron diffraction to
unequivocally identify chrysotile SEM lacks this capability

Finally, the Case for a Stratified Approach

Because of slag wool’s many shortcomings as a fingerpnint, application of the suggested slag-
wool-only protocol should be limited to screening. If a dust sample 1s negative at the 10% level as
outlined 1n the proposed protocol, consider the dust to have originated outside the WTC dust
plume On the other hand, a positive result would trigger analysis for chrysotile using TEM
Quanutation of chrysotile concentrations along with qualitative characteristics of WTC chrysotile
would settle the question of WTC source

This stratified approach would be only moderately more expensive because methods already

exist and TEM laboratories are competitive 1n their pricing To paraphrase retired EPA guru,
Mike Beard, “It 1s folly to base a million-dollar abatement project on a five dollar analysis ”
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Appendix C. Responses to Questions of Clarification




Question 1:

Final Report, page 13, top “Three of the commercial laboratones, designated as
labs E, F and G, reported analytical data that are not consistent with other five
labs Generally, these labs were not able to distinguish differences between the
three spiking levels In addition, these labs did not meet the measurement quality
objectives (MQOs) for the spiked samples put forth in the QAPP for this study
(Appendix A Section A 7 1) Thus, the data from these three labs are not
considered 1n the results presented 1n Table I and Figures 4-7 > Please provide
details of MQO deficiencies for all eight of the original commercial laboratones.

EPA Response:
MQO comparisons were only made for the spiked sample data The following 1s
a synopsis of the analysis.

Intralaboratory

Once 1t was determined that Labs E, F and G were not able to distinguish
differences between the three levels for the spitked WTC samples, we compared
the data to the MQOs for intralaboratory precision For labs E, F and G, data for
five of the six sets of spiking duplicates fell outside of the + 30% intralaboratory
precision level All other labs did reasonably well with regard to precision Thus,
based on both of these results (not being able to disinguish between the spiking
levels and not meeting intralaboratory precision MQOs), the data from Labs E, F
and G were not used

Data for intralaboratory accuracy showed a great deal of vanability This 1s, in
part, due to the fact that we do not have a ‘standard’ test dust against which we
can compare our data — instead, MQO qualification was calculated 1n two ways:
1) each labs average was compared to an assumed amount of ‘pure dust’ This
assumed amount was based on the percentage level and the original dust that was
used for spiking (1.e pure USGS dust contained 11 E+06 fibers per gram of dust,
thus, the 10% spiking level should contain 1.1E+06 fibers per gram of dust, etc.)
and 2) each labs average was compared to the overall average for all labs for each
sample In both instances, the results showed high levels of vanabtlity, thus, the
MQO for accuracy (+ 30%) was not helpful in choosing lab data to consider 1n
our analysis

Two labs (A and C) failed to meet the 95% MQO for intralaboratory
completeness Note that 1t only took one missing value to fail meeting this MQO

Interlaboratory

Interlaboratory precision was determined by averaging the duplicate samples for
each lab, and then determining an average, standard deviation and relative
standard deviation for the set of eight labs When the three labs (E, F, and G) are
left out, the esttmated overall precision of the study improves substantially



Interlaboratory accuracy was evaluated by averaging the duplicate samples for
each lab, and then determining an average for the set of eight labs. This showed a
great deal of vanability. As stated previously, some of this vanability 1s due to
the fact that we do not have a ‘standard’ test dust against which we can compare
our data MQO qualification was calculated by assuming the ‘amount of pure
dust’ per sample based on the percentage level and the original dust that was used
for spiking (1.e pure USGS dust contained 11 E+06 fibers per gram of dust, thus,
the 10% spiking level should contain 1 1E+06 fibers per gram of dust) When the
three labs (E, F, and G) are left out, the accuracy of the study improves for one set
of spiked samples (USGS, all %’s), and meets the MQO for those samples When
the three labs are left 1n the analysis, the overall accuracy of the study does not
meet the MQO for either set of spiked samples

The study meets the interlaboratory 95% MQO for completeness when only
considering spiked samples

Question 2:

Final Report, Appendix D §12.1 Analysis by Polanzed Light Microscopy Is this
the full bench protocol that the laboratories used or was further detail provided
during interlaboratory discussions or by other means?

EPA Response:

The full bench protocol was provided in the report It was realized part way
through the study that PLM was not a ime-saving measure and thus, will not be
part of a final protocol for the proposed sampling

Question 3:

QAPP, §AS 2 Method Development (penultimate sentence) This method was
reviewed by the WTC Expert Panel’s signature subcommittee and is presented in
Appendix B The Appendices list that appears on page 20 identifies Appendix B
as the PLM/SEM protocol Please provide a copy of the review referenced in
AS52

EPA Response:

A formal wrnitten review was not provided by the subcommuttee members Drs
Paul Lioy and Mort Lippmann provided comments by email A PDF of these
emailed comments is provided under separate cover. Mr Meeker was 1nvolved in
the development of the protocol and did not provide written comments

Question 4:

Draft Final Plan, page 1, paragraph 5- Using a peer review contract, EPA solicited
comment from non-panel experts on the use of asbestos as a surrogate for
determining risk from other contamunants and provided a report on those
comments back to the panel The non-panel experts generally supported the use of
asbestos as a surrogate, but encouraged the concurrent testing for lead Many
individual members of the panel, however, did not support the position that



asbestos was an appropnate surrogate in determining nsk for other contaminants
What was the panel’s rationale for elimination of chrysotile as a surrogate?

EPA Response:
First, by “panel. in the question just above, EPA assumes this refers to the WTC
Expert Technical Review Panel (WTC Panel), and not the asbestos-as-surrogate
peer review sub-panel In any case, 1t would be appropriate to simply comment
that the WTC Panel did not concur with the pnmary finding of the asbestos-as-
surrogate sub-panel While some on the sub-panel did not support the position
that asbestos was an appropnate surrogate, 1t 1s fair to conclude that the
“majority” opinion, although the sub-panel was unambiguously not a consensus
panel, was that asbestos would serve as an appropnate surrogate.

The report from that panel 1s posted on the WTC Panel web site under the
heading, “Background Documents ” A good summary of the individual sub-panel
comments on asbestos as a surrogate can be found on pages 7-9 of this report

The WTC Panel concluded that a “WTC signature” would be a more powerful
tool for the purpose of determining the extent of remaining contamination from
the WTC collapse The contaminants of potential concern (COPC) EPA tested for
during 1ts cleanup program (asbestos, PAHs, dioxins, lead and mercury) are all
common urban contaminants With the exception of lead, the COPC were found
at low levels and low frequency dunng EPA testing A distinct “WTC signature”
would allow attnbution of COPC found in sampled dust to the WTC rather than
other sources

Question 5:
It’s clear the five commercial labs were provided blind samples, but were the
three government labs? I think they were, I just wanted to be sure

EPA Response:
All labs were provided with blinded samples

Question 6:
Nowhere (that I kind find) do the documents we have discuss sample size There
1s mention of a 32 oz jar for the vacuum cleaner and a 1,000 gram maximum
reading for a scale. I get the 1dea the collected samples are on the order of 500
grams Is this correct?

EPA Response:
As much sample as possible was collected Sample sizes ranged from 10 grams or
so up to many hundreds of grams



Question 7:
Would EPA provide a copy of the Occupational Safety and Health Administration
Field Operations Manual, “Instruction CPL 2-2.0A, March 1984, Chapter VII.
Sampling for Surface Contamination 1.h™?

EPA Response:
The reference requested can be viewed online at
http //www osha gov/dts/osta/otm/otm_n/otm_n_2 html

Question 8:
Has anyone measured the refractive indices of the MMVF 1n the WTC dust? I'm
specifically interested in the slag wool and mineral wool discussed in our review
documents

EPA Response:
Message forwarded to ERG by EPA reads. “I don’t think the specific refractive
index or the RI range was measured for the slag wool present in the WTC dust I
do know that we did not measure it here at NEIC, but instead used the values
from TIMA, 1991 1 also know that the slag/muneral/rock wool fibers were easily
identified using both 1 550 and 1 605 RI oils

Question 9:
Please provide copies of all of the data sheets generated by the laboratories for the
PLM and SEM analyses

EPA Response:
EPA provided ERG with 16 data files that were generated by 8 laboratories (some
laboratones’ data are documented in more than one file) All of these files were
forwarded to the peer reviewers

Question 10:
Section 11 4 (Preparation of Sample for Polanzed Light Microscopy) includes the
following statement- “Allow them to dry, then add a drop of 1 55 (or 1.605)
refractive index oil ” Since no guidelines are provided to determine which oil,
1 550 or 1 605, 1s to be used, does this mean 1t was at the discretion of analysts to
decide which o1l should be used?

EPA Response:
Yes

Question 11:
Section 11 4 (Preparation of Sample for Polanzed Light Microscopy) includes the
following statement- “Allow them to dry, then add a drop of 1 55 (or 1 605)
refractive index oi1l.” For the 10% spiked sample, which of the 8 laboratories
(A,B,C,D,E,F,G,H) used 1.5507



EPA Response:
Laboratones F and H.

Question 12:
Section 12 1 (Analysis by Polanzed Light Microscopy) includes the following
statement’ “The fraction of fibers with refractive index greater than 1 55 (or
1 605) will contain mineral wool, which includes both slag wool and rock wool,
and possibly some E-type glass and ceramic fibers ” Please explain in details 1n
which occasions all fibers > 1 550 are slag wool (SW), rock wool (RW), and E-
type glass (EG) and ceramic fibers (CF) and 1in which occasions only those >
1 605 are SW, RW, EQG, and CF

EPA Response:
According to TIMA, 1991, slag wool and rock wool have a refractive index (RI)
of 1 6-1 8. E-type glass and ceramic fibers have an RI of 1 55-1 57 So,
depending on which RI o1l was used, 1.55 or 1 605, EG and CF may or may not
be 1dentified These four fiber types are the types that have been 1dentified in
WTC Dust samples and background samples which have RI>1 55 Clarification
of fiber type, by chemustry, 1s to be performed in the SEM/EDS analysis This
secondary clarification 1s part of the reason that PLM was not a time-saving step
as expected

Question 13:
Section 12 2 1 (Screening for Slag Wool) includes the following statement
“When an inorganic fiber 1s found, 1dentify the composition of the particle by
EDS Slag wool 1s the primary fiber of interest ” Please explain in details the
criteria used to differentiate slag wool fibers from other MMVF fibers by EDX.

EPA Response:
The cntena used to differentiate slag wool from other MMVF 1s from the USGS
Open File Report 2005-1165 “Particle Atlas of World Trade Center Dust” by
Heather Lowers and Gregory Meeker This atlas is available at
http://pubs.usgs.gov/of/2005/1165/5080F05-1165.html This was the
defimtion used for identification of MMVF for this purpose and was available for
all laboratories to use The pertinent text 1s as follows

MMVF and glass fragments

Man-made vitreous fibers (MMVF) are abundant in WTC
dust Glass fibers range in diameter from < 1 um to > 50 um
with lengths up to several hundred micrometers The best
compositional match for the majonty (>85%) of WTC glass
fibers is slag wool, a by-product of pig 1ron production (TIMA,
1991) Pieces of yellow thermal insulation found in bulk
samples are composed of soda-lime glass fibers (Meeker and
others, 2005b) Very few fibers of this composition exist in the



fine (<150 um) muicroscopic portion of the dust Rock wool is
also present as a trace constituent of the fine dust portion

Rock wool and slag wool can have similar EDS spectra.
The two can be distinguished based on the presence of iron
Slag wool will generally have less than 2 weight percent FeO
whereas rock wool contains from 3 to 12 weight percent FeO
(TIMA, 1991) Soda-lime glass has a distinct EDS spectrum
from both slag wool and rock wool. The Na peak 1s higher and
Ca, Mg, and Al peaks are smaller in the soda-lime glass
spectrum than the slag wool and rock wool spectra.

Glass shards, fragments, and spheres are also present in the
dust samples The microscopic glass shards and fragments are
less abundant than the ubiquitous slag wool fibers in the fine
dust (<150 um) Most of the glass fragments fall within the
compositional range for soda lime glass, a common type used
as window glass (TIMA, 1991) Other glass fragments are
present which contain mostly S1 with trace amounts of Na, K,
and/or Al The majority (> 90%) of glass spheres, generally
less than 500 um 1n diameter, are of slag wool composition.

Sample EDS spectra from the atlas can be found following links from the text

Question 14:
Section A7 2 of the QAPP (Measurement Quality Objectives) includes the
following statement. “The accompanying tables (Tables 1 and 2) list
Measurement Quality Objectives (MQOs) for this intralaboratory (within lab) and
interlaboratory (within sample) variability Accuracies and precision were taken
from preliminary data and manufacturer’s specifications ” Please explain in detail
how accuracy was evaluated for the slag wool analysis by PLM

Measurement Analysis MQO for MQO for MQO for
Parameter Method Accuracy Precision Completeness
Individual dust o )
sample mass Microbalance +/- 5% +/- 5% 85%
Fibers/Concrete
Particles/Gypsum SEM +/- 30% +/- 30% 85%
Particles
Fibers PLM +/- 30% +/- 30% 85%
EPA Response:

It wasn’t. It was decided part way through the study not to use PLM as it was
determined not to be a time saving measure (as intended)



Question 15:
Section AS 2 of the QAPP (Method Development) includes the following
statement. “This method was reviewed by the WTC Expert Panel’s signature
subcommittee and 1s presented in Appendix B ” The Appendices list that appears
on page 20 1dentifies Appendix B as the PLM/SEM protocol Please provide a
copy of the review referenced above

EPA Response:
A formal written review was not provided by the subcommuttee members Drs
Paul Lioy and Mort Lippmann provided comments by email A PDF of these
emailed comments 1s provided under separate cover. Mr Meeker was involved 1n
the development of the protocol and did not provide written comments

EPA asked that the peer reviewers be aware of the web site for the World Trade
Center Expert Technical Review Panel (http //www epa.gov/wtc/panel/)
Presentations and summary reports from panel meetings are posted on the web
site, along with a number of background documents related to development of the
draft WTC sampling plan and the WTC dust screening study On the
“Background Documents™ page, EPA has also posted comments from individual
members of the WTC panel

One panelist, David Newman of the New York Commuttee for Occupational
Safety and Health, has specifically asked the reviewers be made aware of some of
his comments that EPA has posted links to below

March 1 (page 13)
http //www epa gov/wtc/panel/pdfs/comments/02-23-0S_PanelMembersComments pdf

May 27 (page 3)
http //www epa gov/wtc/panel/pdfs/comments/combo_comments_052405 pdf

June 6 (page 10)
http //www epa gov/wtc/panel/pdfs/comments/combo_comments 052405 pdf



