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Honorable Carol M. Browner
Administrator

U.S. Environmenta Protection Agency
1200 Pennsylvania Ave.

Washington, D.C. 20460

RE:  Review of Draft Air Toxics Monitoring Strategy Concept Paper
Dear Ms. Browner:

On March 29-30, 2000, the Science Advisory Board's (SAB's) Air Toxics Monitoring
Subcommittee of the SAB Executive Committee reviewed the February 29, 2000 drafts of the Air
Toxics Monitoring Strategy Concept Paper and the Protocol for Model-to-Monitor Comparisons. The
Office of Air Quality, Planning, and Standards (OAQPS) prepared both documents as part of the
Nationa Air Toxics Assessment (NATA). The accompanying SAB report responds to charge
questions concerning the air toxic monitoring objectives and principles, the phased srategy for the
design of anationa air toxics network, and the Model-to-Monitor evauation protocol.

In briefest terms, the Agency is taking a sound, scientific gpproach with the available resources.
OAQPS has appropriately decided to address alimited number of objectives. They are approaching
these objectivesin alogica, informed and step-wise fashion. The Subcommittee expects that
systematic planning will continue to be done as dtrategies are phased in to alow optima use of avallable
resources. It iscrucidly important not to spread the available resources so thinly that nothing can be
donewell. Therefore, the Subcommitteg's additiona suggestions for valuable work should be
consdered in the event that additiona resources become avallable. These suggestions areincluded in
this report.

In summary, the Subcommittee finds that the concept paper presents a reasonable phased
drategy to design anationa ar toxics network. The Agency has identified the most important uses for
ambient air toxics data and the Subcommittee offered suggestions for other types of air toxics
monitoring data or data uses. Asfirg stepsin the design of the nationa network, the Subcommittee
endorses the Agency's data andysis of existing air toxics monitoring data, coupled with focused pilot
sudiesfor a core set of hazardous air pollutants (HAPS) in alimited number of arees. Overdl, the
Subcommittee supports the goal's of the Modd-to-Monitor evauation protocol and has provided a
number of specific comments for gpplications of the protocol.



The Subcommittee wishes to highlight certain findings concerning the exising documents:

a)

b)

9

The Subcommittee commends the Agency for the quality of both the Air Toxics
Monitoring Concept Paper and the Model-to-Monitor Strategy. A greet deal of careful
thought and evauation has gone into this process. Both reports are terse, clear, and
wdl written.

Although the Agency hasidentified the most important uses for ambient air toxics data,
the Subcommittee identified additiona types of air toxics monitoring data and data uses.

The concept paper presents a reasonable phased strategy to design anationd ar toxics
network.

With only minor modifications, the Agency's strategy for neighborhood-scae sampling
over a 24-hour period is appropriate.

The Agency's data analys's of existing ar toxics monitoring data, coupled with focused
pilot sudiesfor acore set of hazardous air pollutants (HAPS) in alimited number of
areas, are gppropriate first stepsin the design of the nationa network.

The Subcommittee encourages the use of tools, such as the data quality objective
process, to improve the relevance and reliability of the exposure information required

by the Agency.

Overall, the Subcommittee supports the goa's of the Model-to-Monitor evaluation
protocol and provides anumber of specific comments for improving the gpplication of
the protocol.

The Subcommittee dso commented on the possibilities for an expanded study because there
are anumber of areas in which the monitoring activities and data eva uation could be improved or
expanded, if more resources are made available.

a)

b)

A wdl-defined and congstent scientific framework addressing both modding and
measurement problems for hazardous air pollutants would be vaugble.

It would be useful to understand how well monitoring and modeling define source-to-
concentration relaionships for certain types of pollutants.

It isnot clear how outdoor ambient air measurements are to be related to population
exposure, which occurs mogtly indoors. Consideration should be given to pardld pilot
gudies on indoor ar monitoring, using techniques having Smilar detection levels as



those in the proposed outdoor study, in order to establish indoor/outdoor relationships
that would permit better estimation of indoor exposures and the gpportionment of the
outdoor contributions to the exposures.

d) If multimedia pollutants were included in both the monitoring and modeling framework,
additional exposure routes could be considered. This consderation isimportant
because severd classes of HAPs are multimedia pollutants; for example, metals and
semi-volatile organic compounds that are transferred through food chains, and for
which the inhaation route plays ardatively minor role.

In the future, NATA and the monitoring data it provides will be aresource of enormous
scientific vaue. Undergtanding ar toxics in the environment is an important area where much has been
achieved and yet much remains to be done. Because currently the Agency isrich in modds and poor in
data, data collection efforts such as this should be given high priority. Therefore, the Subcommittee
hopes that the Congress and the Agency will continue to provide the resources to OAQPS to expand
this program and that the Agency continues to collaborate with state and local agencies.

The data from this proposed study are likely to be used for additiond andyses, which, if done
well, can be very vduable. Asan example, environmenta justice programswill be interested in ar
quality monitoring a the neighborhood scale. With respect to facility siting and human exposure,
disadvantaged communities often focus on ar quaity because air is the medium in which contaminants
are most mobile. An earlier SAB report on secondary use of data (EPA 1999) and the Agency's new
Office of Environmenta Information may provide ussful guidance for the appropriate secondary use of
data. Other potentia secondary uses are identified in the attached report.

The Agency is now launching a serious effort to measure hazardous air

pollutants in ambient air. The Agency and the SAB anticipate that the resulting

information on concentrations will improve the scientific bass for

understanding exposure to these chemicas and the resulting risk. However,

in addition to air concentration data, estimates of exposure and risk aso depend upon assumptions and
models. The SAB reminds the Agency that future advances in modding and risk assessment methods
may permit further improvementsin its analyses by incorporating more redistic and credible unit risk
factorsaswdll asthe new air concentration data.

We appreciate the opportunity to provide advice on this effort at this early stlage. The Agency
daff was open, collegia, and cognizant of capabilities and limitations of the concept paper. They were
aso accepting of and respongve to the Subcommittee's suggestions. The SAB is open to reviewing



elements of this monitoring strategy a gppropriate stages of its development. We look forward to the
response of the Assistant Adminigtrator for Air and Radiation.

Sincerdly,
19 19
Dr. Morton Lippmann, Interim Chair Dr. Thomas McKone, Chair
Science Advisory Board Air Toxics Monitoring Subcommittee

Science Advisory Board



NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Adminisirator and other
officias of the Environmenta Protection Agency. The Board is structured to provide baanced, expert
assessment of scientific matters related to problems facing the Agency. This report has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federd government, nor does mention of trade names or commercid products
congdtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the



public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB's monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further information are avallable from the SAB Steff.

ABSTRACT

On March 29-30, 2000, the Science Advisory Board's (SAB's) Air Toxics Monitoring
Subcommittee of the SAB Executive Committee conducted a peer review of the February 29, 2000
drafts of the Air Toxics Monitoring Strategy Concept Paper and the Protocol for Model-to-Monitor
Comparisons. Both documents are part of the National Air Toxics Assessment (NATA) and were
prepared by the Office of Air Quality, Planning, and Standards (OAQPS).

The Subcommittee commended the Agency for their effort in developing both the Air Toxics
Monitoring Concept Paper and the Monitoring-to-Model s strategy. The concept paper presents a
reasonable phased Strategy to design anationa air toxics network. The Subcommittee endorses the
Agency's data andysis of exiging air toxics monitoring data, coupled with focused pilot sudiesfor a
core set of hazardous air pollutants (HAPs) in alimited number of areas. The Agency hasidentified the
most important uses for ambient air toxics data and the Subcommittee offered suggestions for other
types of air toxics monitoring data and/or data uses.

NATA and the monitoring detaiit provides will be aresource of enormous scientific value. The
Subcommittee identified a number of areas in which the monitoring activities and data evaduation could
be improved or expanded, particularly if more resources are made available.

Keywords: hazardous air pollutants, ar toxics, monitoring, NATA.
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1. EXECUTIVE SUMMARY

On March 29-30, 2000, the Science Advisory Board's (SAB's) Air Toxics Monitoring
Subcommittee of the SAB Executive Committee reviewed the February 29, 2000 drafts of the Air
Toxics Monitoring Strategy Concept Paper and the Protocol for Modd-to-Monitor Comparisons. The
Office of Air Qudity, Planning, and Standards (OAQPS) prepared both documents in support of the
Nationa Air Toxics Assessment (NATA) program.

The Subcommittee commends the Agency for the documents. A great dedl of careful thought
and evauation has gone into this process with the result that both reports are terse, clear, and well-
written.

The Agency has identified the most important uses for ambient air toxics data, and the concept
paper presents a reasonable phased strategy to design anationa air toxics network. The Subcommittee
endorses the Agency's data analyss of existing air toxics monitoring data and focused pilot monitoring
dudiesfor a core set of hazardous air pollutants (HAPS) in alimited number of areas asfirst sepsinthe
design of the nationd network. With minor changes, the Subcommittee supports the godls of the
Modd-to-Monitor evauation protocol and the Agency's strategy for nelghborhood-scale sampling over
24-hour periods.

The NATA and the monitoring data it provides will be aresource of enormous scientific vaue
for undergtanding air toxicsin the environment. Thisis an important area where much has been
achieved and yet much remains to be done. Because the Agency is currently rich in modes and poor in
data, data collection efforts such asthis are very important. Therefore, the Subcommittee identified a
number of areas where the monitoring activities and data eva uation could be improved or expanded,
particularly if more resources are made available,

The Subcommittee expressed concern about the initid exclusion of multimedia pollutants from
both the monitoring and modeling framework and the related factor that only inhalation is considered as
an expoaure route. Even though multimedia pollutants are not the firgt priority of an air-monitoring
program, severd important classes of HAPs are multimedia pollutants. Metals and semi-voldile
organic compounds, for example, are trandferred through food chains, for these, inhdation is not the
primary direct route of exposure. By excluding such compounds from the first phase of the program,
there is some chance they could be excluded over the long-term because absence of information could
be interpreted as the absence of aproblem. Thus, the Subcommittee recommends a process that
provides a continuing incentive for including multimedia and multi-pathway concentration and exposure
data

The Subcommittee aso recommends the development and use of tools, such asthe Data
Quality Objective Process, to link sampling strategies to the relevance and reliability of the exposure
information required by the Agency.



The Subcommittee hopes that the Congress and the Agency will continue to provide the
resources to OAQPS to expand this program. It is aso important to continue the Agency's
collaborations with state and local agencies.



2. INTRODUCTION

2.1 Background

The Clean Air Act (CAA) regulates 188 hazardous air pollutants (HAPs), dso caled “air
toxics’, because they have been associated with awide variety of adverse hedlth effects. Theseair
toxics are emitted from multiple sources and result in population and ecosystem exposure. Typicaly,
people experience exposures to multiple HAPs from many sources. Exposures of concern result not
only from the inhaation of these HAPs, but dso, for some HAPs, from multi-pathway exposuresto air
emissons. For example, air emissons of mercury are deposited in water affecting fish and those people
who are exposed to mercury through their consumption of contaminated fish.

One of EPA'sgodsisto reduce air toxics emissons by 75% from 1993 levels. When tools are
available to assess the residud risk, EPA plans to modify that goa to focus on reducing risks associated
with exposureto air toxics. EPA'slong-term god is to diminate unacceptable risks of cancer and other
ggnificant hedth problems resulting from exposures to air toxics emissons and to substantialy reduce
or diminate adverse effects on our ecologica resources.

To mest these goals, EPA has developed an Air Toxics Program (ATP) to characterize,
prioritize, and equitably address the impacts of HAPs on the public hedlth and the environment. The
ATP seeksto address air toxics problems through a strategic combination of agencies, activities and
authorities, including regulatory approaches and voluntary partnerships. 1t includes four eements:

a) Source-specific standards and sector-based standards, including Section 112
dandards; i.e., Maximum Achievable Control Technology (MACT), Generdly
Achievable Control Technology (GACT), residua risk standards, and Section 129
standards.

b) Nationd, regiond, and community-based initiatives to focus on multi-mediaand
cumulative risks, such asthe Integrated Urban Air Toxics Strategy, Greet Waters,
Mercury initigtives, Perastent Bioaccumulative Toxics (PBT) and Total Maximum Daily
Load (TMDL) initiatives, and Clean Air Partnerships.

C) Nationa Air Toxics Assessment (NATA) that will help EPA identify areas of concern,
characterize risks, and track progress. These activities include expanded air toxics
monitoring, improving and periodicaly updating emissons inventories, nationd-and
locd-scde ar quality and exposure modding, and continued research on effects and
assessment tools, leading to improved characterizations of air toxics risk and reductions
in risk resulting from ongoing and future implementation of air toxics emissons control
dandards and initiatives.



d) Education and outreach.

The ATP depends on quantifying the impacts of air toxics emissions on public hedth and the
environment. Therefore, EPA hasinitiated aNationd Air Toxics Assessment (NATA) to provide the
best technica information regarding air toxics emissons, ambient concentrations, and hedth impactsto
support the development of sound policiesinthe ATP. These activitiesinclude:

a) measurement of air toxics emission rates from individua pollution sources;

b) compilation of comprehensive air toxics emisson inventories for locd, State, and
nationa domains,

) mesasurement of ambient concentrations of ar toxics a monitoring Stes throughout the
nation(urban and rurd);

d) andyses of patterns and trends in ambient ar toxics measurements,

€) edimation of ambient and multimedia air toxics concentrations from emisson

inventories, using disperson and deposition modding;

f) esimation of human and environmenta exposures to air toxics,
0 assessment of risks due to air toxics, and
h) ongoing research in the above areas to improve assessments over time.

Emissions data, ambient concentration measurements, modeled estimates, and health and
environmenta impact information are dl needed to fully assess air toxics impacts and to characterize
risk. Specificaly, emissons data are needed to quantify the sources of air toxicsand aid in the
development of control strategies. Ambient monitoring data can be used to evauate the atmospheric
dispersion and deposition that describe the fate and transport of air toxicsin the atmosphere. Because
ambient measurements cannot be made everywhere, modeled estimates are used to extrapolate to
locations without monitors. A combination of rdiable modding sysems and a well-desgned ambient
network is thought to be the best approach for estimating ambient concentrations and population and
€cosystem exposure across the nation.

Exposure assessments and hedlth effects information integrate dl of these data into an
understanding of the implications of air toxics impacts and to characterize air toxics risks. Ambient
measurements provided by routine monitoring programs, together with persona exposure
measurements obtained from ongoing research studies, are important to evauate these air quality and
exposure models.



The Air Toxics Monitoring Strategy Concept Paper and related documents were drafted and
submitted for review to provide alogica and scientificaly strong basis to meet these data needs.

2.2 Charge

The focus of the present SAB review was to evaluate the adequacy of the February 29, 2000,
drafts of the Air Toxics Monitoring Strategy Concept Paper and the Protocol for Model-to-Monitor
Comparisons. The former describes a phased approach towards meeting the monitoring objectives of
the Air Toxics Program. Both documents are part of the Nationa Air Toxics Assessment and were
prepared by the Office of Air Quality, Planning, and Standards. The Agency asked the SAB to focus
on three specific questions.

1 Does the air toxics monitoring concept paper describe appropriate air
toxic monitoring objectives and principles, particularly ones that will permit the
collection of monitoring data to support theinitial National Air Toxics
Assessment activities? Specifically,

a) Does the Subcommittee believe that [ OAQPS identified the most
important uses for ambient air toxics data? Arethere other types
of air toxics monitoring data or data uses that should also be
identified for near-term or for future air toxics monitoring
activities?

b) Does the Subcommittee believe that neighborhood-scale
monitoring is appropriate for evaluating ASPEN air quality
predictions and later for developing long-term ambient air quality
trends? Arethere other appropriate monitoring scales, perhaps
for other data uses, that the Subcommittee would suggest?

) Does the Subcommittee believe that a basic 24-hour sample taken
at a frequency sufficient to fulfill the objectives of the programis
adequate to provide the model reality check and supply data for
the characterization of ambient hazardous air pollutant (HAPS)
concentrations? In particular, what are the Subcommittee's
thoughts on the use of 24-hour samples collected oncein 12 days
for model evaluation and at a more frequent (say, 1-in-6 or 1-in-3
day) schedule in the future for trends assessment at permanently
located monitoring sites?

2. Doesthe air toxics monitoring concept paper present a reasonable phased
strategy to design a national air toxics network?



a) Does the Subcommittee believe that data analyses of existing air
toxics monitoring data, coupled with focused pilot studies for a
core set of HAPs in a limited number of areas are appropriate first
stepsin the design of the national network. What additional or
alternative approaches are suggested?

b) Given that the Sate and local agencies have been measuring
ambient air toxics with the Toxic Organic (TO) and Inorganic (10)
methods as described in the paper, are these methods appropriate
for the continued routine monitoring of the target Urban Air
Toxics Srategy compounds in a national monitoring network? If
not, are there alter native methods which the Subcommittee would
recommend?

3. In addition to your comments on the overall monitoring strategy, we seek
your advice on the monitor-to-model evaluation protocol.

a) Do the data analysis approaches provide enough information to allow
appropriate interpretations of model results to support the development of
model improvements in the future and to assist with the design of the
national monitoring network?

b) Are there some HAPs for which these approaches appear
inadequate? If so, can the Subcommittee suggest alter native
approaches for these?

) As noted in the paper, annual-average concentrations and
comparisons to modeled estimates can be uncertain when a large
per centage of the measurements are below the method detection
limit (MDL). To estimate annual-average concentrations from
monitoring data, EPA generally substitutes one-half the MDL.
Does the Subcommittee suggest any alternative statistical
approaches?

2.3 SAB Review Process

Members of the Subcommittee were recruited from a variety of SAB Standing Committees and
consultants to form a body of reviewers well-acquainted with the work of the SAB's Clean Air
Scientific Advisory Committee, the Drinking Water Committee, the Environmental Engineering
Committee, the Environmenta Modeling Subcommittee, the Integrated Human Exposure Committee,
and the Research Strategies Advisory Committee. Various Subcommittee members also served on the



key relevant Nationd Research Council reviews. The purpose of this formation was to provide
continuity and consistency in advice on thisimportant topic.

The Subcommittee met in public sesson on March 29-30, 2000, in Washington, DC. This
report is based upon written comments prepared before and during the meeting by Subcommittee
members and subsequently edited by the Subcommittee and approved by mail May 30, 2000. The
report was then tranamitted to the SAB's Executive Committee, for gpprova at a public meeting June
30, 2000.



3. RESPONSESTO THE CHARGE

Controlling the exposure of human populations and ecosystems to environmenta contaminants
depends upon understanding the links among multiple pollutant sources, exposure pathways, and
adverse effects. Thisisalarge and difficult problem. Both researchers and regulators are aware that
air toxics data needs are red and pressing. Although much has been learned, much remains to be done.
Currently, the Agency isrich in models and poor in data Therefore, NATA and the monitoring data it
provides will be aresource of enormous scientific value,

Given the size and complexity of the problem, and the paucity of the deta, it is not surprisng
that the Agency documents contain an ambitious list of goas for the proposed monitoring system and
that the Subcommittee has identified even more. The chdlengeisin selecting from among these
important needs, aset of godsthat are achievable within the resources available.

In this chapter, the Subcommittee, based on members expertise and experience, provides
guidance on which goals to pursue in which order. The Subcommittee did not make a detailed
congderation of resources. The use of the Agency's Data Quality Objective Process (See Appendix
B.) or other systematic planning process can help managers sdect among the many worthy and
competing gods because it links the decison(s) to be made, the data and certainty required, and the
project-specific blueprint for obtaining data appropriate for decison-making. Such planning processes
provide aredity check. If the god cannot be achieved within the resources availaole, then another
(achievable) god may be preferable.

In summary, the Subcommittee finds that the concept paper presents a reasonable phased
drategy to design anationa air toxics network. The Agency hasidentified the most important uses for
ambient air toxics data and the Subcommittee offered suggestions for other types of air toxics
monitoring data or data uses. Asfirst sepsin the desgn of the nationd network, the Subcommittee
endorses the Agency's data andlysis of existing air toxics monitoring data, coupled with focused pilot
sudies for a core set of hazardous air pollutants (HAPS) in alimited number of areas. Overdl, the
Subcommittee supports the goal's of the Modd-to-Monitor evauation protocol and has provided a
number of specific comments for gpplications of the protocol.

The Subcommittee identified a number of areas in which the data evauation could be improved
or expanded, if more resources were to be made available; these areas include indoor monitoring and
multimedia studies. The proposed program does not address actua population exposures, which
mostly occur indoors. Current persona exposure monitoring methods do not have the sensitivity of
those used in the proposed network. A pilot program to measure indoor levels with smilar methods
should be considered aong with methods to determine the relationship of outdoor concentrations to
indoor levels.



For many pollutants, trangport through air is governed by deposition to and re-emission from
soil, water and vegetation. For the purposes of this report, these are called multi-media pollutants.
EPA's proposed gpproach excludes multimedia pollutants from both the monitoring and modding
framework, and only inhdation is considered as an exposure route. Although multimedia pollutants are
not the firgt priority of an air-monitoring program, severa important classes of HAPs are multimedia
pollutants; for example metas and semi-volatile organic compounds that are transferred through food
chains. The Subcommittee is not concerned about this priority, but fears that by excluding such
compounds from the first phase of the program, there is some chance they could be excluded over the
long-term.

Because data collection efforts such as this should be given high priority, the Subcommittee
hopes that the Congress and the Agency will continue to provide the resources to OAQPS to expand
this program.

The following section begins with a summary of the Subcommittee's response and
recommendations for each of the questions. More detailed discussions to support and expand on the
recommendations follow the summaries.

3.1 Summary of the Subcommittee Responses

3.1.1 Question 1. Doestheair toxics monitoring concept paper describe appropriate
air toxic monitoring objectivesand principles, particularly onesthat will permit
the collection of monitoring data to support theinitial National Air Toxics
Assessment activities?

The Subcommittee found that the monitoring objectives and principles described in the concept
paper are gppropriate and will permit the collection of the data necessary to support theinitid NATA
activities. However, the Subcommittee recommends that to better meet their specific aims, the EPA
should develop adetailed, step-wise process that can clarify how they will achieve the primary
objectives of the program. In this process, careful consderation should be given to the following issues.

a) Prioritize activities and milestones needed to achieve the primary objectives of NATA,
following the Government Performance and Results Act (GPRA) modd.

b) Develop aset of criteriafor judging the adequacy of the network in terms of the
objectives.

) Develop data qudity criteriafor each of the activities.

d) Establish acceptable levels of data uncertainties (measurement errors) and model
estimate uncertainties for both extant data and the new data to be collected.



o)

Develop aprocess for including potential modification(s) of the plan in order to
address unforeseen events or new findings.

Involve those EPA regiond offices aswell aslocd/date authorities that will be
expected to contribute to NATA activities as much as possible, from the initia stages of
plan development.

Include discussion of guiddines for Sting monitorsin rurd areas in the revised Concept

Paper.

3.1.1.1 Question 1(a): Doesthe Subcommittee believe that the EPA hasidentified the
most important usesfor ambient air toxicsdata? Arethereother typesof air toxics
monitoring data or data usesthat should also beidentified for near-term or for future
air toxics monitoring activities?

The Subcommittee believes that the document identifies the most important uses of the ambient
ar toxics data as they relae to the main objectives of NATA. Aswith any other data collection effort,
there will be unforeseen, future uses of these data. The Subcommittee identified the following near-term

and future uses of these data:
a) Identification of unpermitted and unreported emissons.
b) Input to permitting and Sting decisons for new facilities.
) "Redlity check” on actud emission reductions vs. modd-derived estimates.
d) Support and evauation of the impact of EPA and loca/state programs.
e) Evauation tool for other models that include or require air toxics information, including

multi-media and cross-media exposure models.

However, the Subcommittee notes that some of these potential uses could contradict Agency
policy as specified in 40 CFR Part 51 of April 21, 2000, section 10.2.2 and thus could be
inappropriate uses of current source-receptor modeling techniques. Because of the foreseen and
unforeseen uses of these data, the Subcommittee recommends that:

a)

input be obtained from other Agency programs that deal with multiple uses of data,
including the Quality System (See Appendix B for description) and the efforts on
secondary uses of data.
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b)

EPA develop a careful description of the data collected as well as a description of the
cgpabilities and limitations of the data.

Utilize the Pilot Study to gain needed information on gppropriate sampling frequency
and time-resolution (for example, day/night) sampling.

EPA congder usng multimedia monitoring for persastent air toxics because such
monitoring would be ussful in evauating models that include or require air toxics
information.

EPA collaborate with other on-going exposure and hedlth surveys as ameans on
increasing the potentia uses of the data.

3.1.1.2 Question 1(b): Doesthe Subcommittee believe that neighbor hood-scale
monitoring isappropriate for evaluating ASPEN air quality predictionsand later for
developing long-term ambient air quality trends? Arethere other appropriate
monitoring scales, perhapsfor other data uses, that the Subcommittee would suggest?

The Subcommittee found that the nelghlborhood-scae monitoring approach is generdly
gppropriate for the evauation of ASPEN estimates and long-term air quaity trends. However, because
of the national scope of the program and the diversity of Stes, this scale may not be applicablein all
cases and may need to be modified. The Subcommittee recommends that:

a)

b)

d)

Ne ghborhood-scae sampling remain the main focus of the Strategy. However, over the
longer term, the monitoring scae used for toxic air pollutants should be guided by both
the objectives of the monitoring program and the characteristics of the pollutants being
monitored

The Agency should consider a micro-scade-type emisson Stein the Pilot study to
assess variability within a neighborhood scale. However, because of the increase of
sampling required by such an effort and the likely additiond demand on resources; this
Stuation may be more efficiently addressed through modding in the main phase of the

program.

Assuring that modern laboratory equipment (in some cases less than five years old) be
used for analysis of samples.

Ecologica resource exposures should also be consdered, in addition to the human
exposure focus.

11



e) Co-locating monitors at existing monitoring locations used for other purposes should be
evauated carefully in the context of the objectives of NATA.
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3.1.1.3 Question 1(c): Doesthe Subcommittee believe that a basic 24-hour sample
taken at a frequency sufficient to fulfill the objectives of the program isadequateto
provide the modd reality check and supply data for the characterization of ambient
hazardous air pollutant (HAPS) concentrations? In particular, what arethe
Subcommittee'sthoughts on the use of 24-hour samples collected oncein 12 daysfor
model evaluation and at a more frequent (say, 1-in-6 or 1-in-3 day) schedulein the
futurefor trends assessment at per manently located monitoring sites?

The Subcommittee believes that the one in twelve day, 24-hour sampling frame, while
reasonable in principle, may not be consstent with the objectives of NATA for al compounds and
foreseen uses of thedata. Aswith the issue of gpatia location of Stes, the development of data quality
criteriashould assst in this process. The Subcommittee recommends that EPA.:

a) Develop amulti-tier sampling frame after careful consideration of the objectives of
NATA, the data quality criteria, the nature of the air toxic (or class of compound) and
the tempora variability of the emission sources, and the specific uses of the data.

b) Consder dso future uses of the data in developing the tempora sampling time frame,

3.1.2 Question 2. Doesthe air toxics monitoring concept paper present areasonable
phased strategy to design a national air toxics network?

3.1.2.1 Question 2(a): Doesthe Subcommittee believe that data analyses of existing
air toxics monitoring data, coupled with focused pilot studiesfor a core set of HAPsin
alimited number of areasare appropriatefirst stepsin the design of the national
network. What additional or alter native approaches ar e suggested?

The Subcommittee determined that the proposed phased strategy for NATA is reasonable as
an initia gpproach to developing the network. However, the Subcommittee suggested dternate
gpproaches for evaluating the information derived from the program. The Subcommittee noted that
there should be careful definition of the "decision unit” to which the samples are gpplied. In addition,
the subcommittee observed that there is a Sgnificant legp between ambient air concentration
measurements and estimation of exposures, which requires dso indoor concentration data and
information on time-activity patterns. Since these data will not be collected, the Subcommittee
recommends that EPA consider the need for developing penetration factors in pardld research
programs. (Penetration factors help establish the relationship between indoor and outdoor air quality.)
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3.1.2.2 Question 2(b): Given that the State and local agencies have been measuring
ambient air toxicswith the Toxic Organic (TO) and Inorganic (10) methods as
described in the paper, are these methods appropriate for the continued routine
monitoring of thetarget Urban Air Toxics Strategy compoundsin a national monitoring
network? If not, arethere alter native methods that the Subcommittee would
recommend?

The Subcommittee agrees with EPA that the TO and 10 methods are generally appropriate for
use in the nationd monitoring network. However, the Subcommittee noted some limitations to these
methods. Some of these limitations are compound-specific, and others relate to the resources required
to meet the objectives and stated sampling gods. The Subcommittee recommends that the Agency
consider:

a) Evauating each method in light of the data qudity criteria and the objectives of each
activity and stage of the program withing the framework of the available resources, and
use less expendve dternatives when appropriate.

b) Congdering dternatives to TO or 1O methods for specific compounds for which these
methods are known to be inadequate( e.g., DNPH-based methods for acrolein or
SUMMA canigters for polar compounds).

) Deveoping aclear st of criteriathat will guide the sdection of dternate methodsin the
future as sampling/anaytica methodology evolves.

3.1.3 Question 3. TheMonitor-to-Model Evaluation Protocol

3.1.3.1 Question 3(a): Do the data analysis approaches provide enough information to
allow appropriate inter pretations of model resultsto support the development of model
improvementsin the future and to assist with the design of the national monitoring
network?

The Subcommittee generdly agrees with the proposed data andlysis gpproach as an initid step.
However, the Subcommittee notes that any effort at mode validation will be limited by a number of
factors, including: lack of multimedia measurements for relevant air toxics, the limitation of the anaytica
methods for measuring certain HAPS, and the well-recognized limitations of emisson inventories. The
Subcommittee is very concerned about the exclusion of models for multi-media pollutants that move
and accumulate in soil, sediment, water, and the food chain, and the consequences of this exclusion for
achieving the objectives of the program. The Subcommittee recommends that the Agency:

a) Develop specific performance assessment criteriafor the comparison of model
estimates and measurements.
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b)

o)

h)

Perform Monte Carlo smulation of modd outputs as a means of parametrizing the
model estimates for future comparison with measurements.

Prioritize the data analys's approaches from the least-sophisticated but more easily
understood and conveyed (e.g., rank correlation) to the more sophisticated but less
easy to explain (e.g., tests of medians and quartiles).

Further devel op the dratification gpproach to data analysis to include source categories,
type of source, type of terrain and meteorologica variables.

Develop a set of metrics to evauate in detall the potentia causes for
disagreement between model estimates and measurements.

Congder that persstent HAPS may have different dispersive characteristics
Start to develop support for inclusion of multi-media monitoring and modeling efforts.

Consder use of additiond datigticad analys's methods such as multivariate regresson
and test of medians and quartiles.

3.1.3.2 Question 3(b): Arethere someHAPsfor which these approaches appear
inadequate? If so, can the Subcommittee suggest alter native approachesfor these?

The Subcommittee noted that there are HAPS for which the Model-to-Monitor comparison
goproaches will be inadequate. The Subcommittee expressed particular concern that multimedia
pollutants are excluded from both the monitoring and modeling framework. In addition only inhaation
is consdered as an exposure route. The Subcommittee recognizes that currently there may not be
sufficient resources to include multimedia pollutants in the first phase of the monitoring efforts.
Neverthdess, understanding the behavior and effects of multimediaHAPs will eventudly require a
multimedia monitoring strategy and multimedia exposure models. This should be addressed in
subsequent phases of the program.

In addition to the concern expressed about the inadequacy of the gpproach for multimedia
pollutants, the Subcommittee noted that the M odel-to-Monitor gpproach could have inadequacies for
the following HAPs categories for the reasons noted:

a)

Those for which problems exist with current sampling and analytical methodology (e.g.,
acrolein, acrylonitrile).
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b) Those for which adequate detection levels are attainable but for which current anaytica
methods are limited to those HAPS that have ambient concentration significantly above
the exposure-level of concern.:

) HAPS having uncertain, or poorly established, emission inventories.

d) Because multi-media pollutants can be locdly cycled, they will be observed by monitors
but their redl concentrations will not be captured in locd emissions inventories.

3.1.3.3 Question 3(c): Asnoted in the paper, annual-aver age concentrations and
comparisonsto modeled estimates can be uncertain when a large per centage of the
measur ements ar e below the method detection limit (MDL). To estimate annual-
aver age concentrations from monitoring data, EPA generally substitutes half the
MDL. Doesthe Subcommittee suggest any alter native statistical approaches?

The Subcommittee believes that subgtitution by one-haf the MDL, while afairly robust
approach, may not be appropriate for al ar toxics and dl stuations. The Subcommittee recommends
that the Agency:

a) Develop a st of criteriafor what would congtitute an acceptable fraction of below
detection concentrations as part of the data quality objectives, sampling and analytica
methods, and spatia and tempora sampling consderations.

b) If possible, incorporate the need for obtaining larger proportion of above- detection
vaues as a criterion for the sampling/andysis gpproach.

) Sdlect the MDL subgtitution method that best fits the amount and ditribution of the
data, the fraction of valuesthat are below the MDL, and the specific objective for
which the data will be used.

The Subcommittee recommended that laboratories report al data with the associated
uncertainties rather than an MDL, because the MDL isavariablein and of itsdf. Thisway, end users
of the data can decide for themselves the gppropriate uncertainties for utilizing the data. For data sets
that dready contain MDL va ues, the Subcommittee makes no specific recommendation, but offers
severa gpproaches for Satistica treatment of MDLSs.
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3.2 Detailed Responsesto Question 1. Doestheair toxics monitoring concept paper
describe appropriate air toxic monitoring objectives and principles, particularly ones
that will permit the collection of monitoring data to support theinitial National Air
Toxics Assessment activities?

The objectives of the Nationa Air Toxics Assessment (NATA) program areto "help EPA
identify areas of concern, characterize human heath and ecosystem risks and track progress.” The
activities of the NATA program are reiterated here for the purpose of discusson. The specificams are;

a)

b)

9

measurement of air toxics emission rates from individua pollution sources;

compilation of comprehendve air toxics emisson inventories for loca, state, and
nationa domains,

mesasurement of ambient concentrations of ar toxics a monitoring Stes throughout the
netion;

andysis of patterns and trends in ambient air toxics measurements,

estimation of ambient and multimedia air toxics concentrations from emisson inventories
using disperson and deposition modding;

the estimation of human and ecological resource exposuresto air toxics, and

the assessment of human and ecologicd risks due to air toxics.

Specific ams c-g should be consdered astactical gpproaches for achieving amsaand b, the
overdl primary objective of NATA.

Among the activities that derive from these specific ams, the concept paper indicates that
ambient monitoring data are needed to assess the air toxics inventory, ar toxics modeling and trendsin
HAP concentrations. The Subcommittee recommends that these uses of the monitoring network be
prioritized to provide a sound rationde for the study design. Establishing awell-desgned ambient
network(s) for estimating ambient concentrations could aso assst in determining exposures across the
nation when combined with appropriate models. However, from what was presented at the meeting, it
isnot clear how the EPA will know:

a)

b)

Whether the ambient network iswell designed?

What criteriawould be used to assure that the network is adequate?
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) How will the benefits of this program be assessed in terms of contributions to Agency
programs beyond those established under the Clean Air Act?

The Agency isnow launching a serious effort to measure hazardous air
pollutants in ambient air. The Agency and the SAB anticipate that the resulting
information on concentrations will improve the scientific bass for
understanding exposure to these chemicas and the resulting risk. However,
in addition to air concentration data, estimates of exposure and risk aso depend upon assumptions and
models. The SAB reminds the Agency that future advances in modding and risk assessment methods
may permit further improvementsin its analyses by incorporating more redistic and credible unit risk
factors aswell as the new air concentration data. These questions could be better answered if priorities
for the network are clearly defined.

The draft Air Toxics Monitoring Concept Paper identified a number of important scientific
issues. However, awel thought-out, step-wise process that addresses these issues and focuses on
achieving the primary monitoring objectives should be developed. The EPA could begin this process
by defining as agoa the acceptable levels of uncertainties and then the acceptable data qudity thet are
needed for achieving the god. These uncertainties should be communicated in dl data andyss activities
or assessments based on these data.

If monitoring data are to be used to estimate exposures, measurement error isof  ggnificant
concern because it can be a potential source of bias. Exposure measurement error can occur when
using ambient air measurements to estimate human and ecological exposures. Because of these errors,
data provided by centrdly located monitors rather than exposures measured on individuas could affect
the rdlaive risk esimates in ways that are difficult to predict. The inevitability of such errors causes
uncertainty about the true magnitude of the estimated effects of individua air toxics on hedth. For a
more complete discussion of exposure measurement and its relationship to sources, see APPENDIX A:
Exposure Measurement |ssues.

The proposed air toxics monitoring program is based on the assumption that state and local
agencies will make the most of the measurements, and that EPA will provide some funding to the States
for this. Although state and local agencies have the expertise to carry out field sampling programs, with
adequate guidance from EPA, other tasks, such as persona monitoring, methods development, and
other research-oriented objectives, are not typicaly within the ability and authority of the State and
locd agencies.
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3.2.1 Question 1(a): Doesthe Subcommittee believe that OAQPS has identified the
most important usesfor ambient air toxicsdata? Arethereother typesof air toxics

monitoring data or data usesthat should also beidentified for near-term or for future
air toxics monitoring activities?

To address this question the Subcommittee considered current, near-term and future uses of
ar-toxicsdata. These uses were dso evaluated as being primary, that is directly related to the specific
amsof NATA, and secondary, of use to other EPA and state programs.

3.2.1.1 Current Primary Usesfor Air Toxics Data

EPA has identified many important uses of the data, including: modd parameterization, model
evaduation, trends andyss for GPRA, background measurements, source characterization, nationd air
toxics assessments, and residual risk program assessments.

Because the Nationd Ambient Monitoring Network will be the primary source of air toxics
data for many uses, the data should be collected in a manner appropriate for multiple uses. The
Agency's Qudity System and the SAB's reports on secondary uses of data may be helpful in
determining how this may best be done.

Some additiona uses of the datawill naturally evolve from the 1-2 year pilot program. From a
regulatory perspective, data gathered during this pilot phase will:

a) characterize ambient concentrations and deposition in representative monitoring aress,
b) provide a"redity check™ to dispersion and deposition models, and

) decide on the appropriate quantity and qudity of measurementsin a nationad monitoring
network.

The Subcommittee agrees that multiple Stes operating over a least aone year period in severd
different regions of the country will be needed to adequately characterize a given monitoring area and
provide aminimd "redity check” on current models.

The Subcommittee agrees that EPA should focus on the "Urban HAP List" developed as part
of the Integrated Urban Air Toxics Strategy. These chemicds are of rdatively high priority both for
hedlth risk and because of frequency of detection. EPA may aso wish to consider groups of substances
that serve as "fingerprints’ for specific source emissons because thiswill make the initid data sets
amenable to dternative source-receptor modeling as an additional "redlity check” on the dispersion and
deposition models.
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Although the Subcommittee members expressed a range of views on the sdection of HAPsto
be measured during the pilot phase, there was consensus thet the target list should reflect the following
issues:

a) practicdity of measurement,
b) relative toxicity a ambient concentrations of the compound, and
) incluson of more compounds as the monitoring program matures.

Some thought the initid measurement phase should include as many compounds asiis practica, given
method limitations and probabilities of detection, and that thislist should include at least the 18 core
compounds identified in the concept paper, with possible addition of other multi-media pollutants that
include an air pathway. Others advocated that the initial measurement phase focus on fewer
compounds, selecting those whose behavior is most condstent with the assumptions of the disperson
and deposition models to be tested.

3.2.1.2 Potential Secondary Uses of Air Toxics Data

Given the scarcity of ar toxics monitoring data, EPA should prepare for the use of the publicly
avallable data from this project by othersfor additional anadyses. The Subcommittee notes that some of
these uses could contradict Agency policy for the use of monitoring data as specified in 40 CFR Part
51 of April 21, 2000 section 10.2.2. Furthermore, there is the potentia for ingppropriate uses of
presently available disperson modes, most of which cannot confidently distinguish contributions from
individua sourcesto ambient monitors. By providing sustained attention to the Agency's quaity system,
available modding techniques and documentation, EPA can provide a scientific basis for determining
whether or not the data can be used appropriately to support secondary uses. The Subcommittee
expects EPA will redtrict itself to appropriate uses and hopes that others will do the same. However,
some individuals and organizations may be less sengtive to the nuances of gppropriate secondary uses
of data. Others may use datainappropriately to reach conclusions that are not scientificaly defensible.
If s0, then EPA will find that the reasoning and documentation required by the Agency's quality system
provides a credible basis for disagreement with the faulty andyses. The following are areas where the
Subcommittee anticipates secondary uses of the data from this study:

a) | dentifying non-permitted emissons, not found on current inventories, such asfugitive
ar emissons, ar emissons from commercid underground injection Stes, etc.;

b) Determining the potentid impact of Sting new facilities usng chemica's monitored by the
project;
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) Determining if reported large emission reductions have actudly occurred, or if reported
reductions were due to changes in calculation method;

d) Supporting and assessing the impacts of other EPA programs, such as OSWER's
voluntary reduction program for persistent bioaccumulative toxics (PBTS);

e) Supporting the fish advisory program's efforts to determine whether there are
advisories for certain chemicasin areas where air concentrations indicate thet there
may be problems; and

f) Informing anadyses by community groups, the private sector and loca governments for
decisons about environmental monitoring and management activities.

The Subcommittee reminds the Agency of an earlier SAB report related to the secondary use
of data collected by the Agency, Secondary Data Use Subcommittee Review of CEIS s Draft
“ Data SQuitability Review of Major EPA Databases’ (EPA-SAB-EC-99-010). In that report, the
SAB found that the 1998 draft CEIS document was appropriate for evaluating the general suitability of
databases for arange of secondary uses. The Center for Environmentd Information and Statistics
(CEIS) as been merged into EPA's new Office of Environmentd Information. Both the SAB report
and the Agency's Office of Environmenta Information may be of usein planning for and influencing the
secondary uses of data from this study.

3.2.1.3 Other near-term and future usesfor data

In planning the monitoring program, EPA should make use of exigting data on air toxics, but be
aware that dataquality criteria be assgned based on measurement quaity and the time frame. Inthe
initid pilot phase of the monitoring activities and as an ad in the sdlection of Stes nationwide, data from
EPA-funded and non-EPA funded research studies could also be used even if it was not collected
according to EPA-approved monitoring methods.

If resources are available, monitoring of multiple mediafor chemica contaminants (eg, PCBs,
mercury, dioxin) can strengthen the exposure models that are the basis for risk assessments required by
the Clean Air Act (eg., resdud risk assessments). These media should include: soil, surface water,
sediment, fish and plant foliage.

Data from this study can contribute to the assessment of modes other than ASPEN, including
TRIM.FaTE and hazardous waste combustion exposure models. These data could aso be of useto
those conducting persond exposure studies. EPA collaboration with organizations planning large (NIH
or NCHS type) hedlth surveys could be of benefit to both organizations.
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3.2.2 Question 1(b): Doesthe Subcommittee believe that neighborhood-scale
monitoring isappropriate for evaluating ASPEN air quality predictionsand later for
developing long-term ambient air quality trends? Arethere other appropriate
monitoring scales, perhapsfor other data uses, that the Subcommittee would suggest?

The Subcommittee agrees that neighborhood scale monitoring is the correct choice for
measurements in urban areas during the pilot stage of this program. Neighborhood-scale monitoring is
meant to be representative of a 0.5 to 4 km horizonta scale. Thisis appropriate for comparison with
ASPEN results for urban census tracts because the tracts average 2.3 kn? in area, according to the
Cumulative Exposure Project study. Neighborhood-scale monitoring is dso agood starting point for
tracking long-term ambient air quality trendsin urban areas. However, over the longer term, the
monitoring scale used for toxic air pollutants should be guided by both the objectives of the monitoring
program and the characteristics of the pollutants being monitored, e.g. their reaction or remova rates
and the digtribution of sources that determine the spatid variability in their concentrations. Different
scales may be used depending on the compound class and purpose.

In many cases, tempord variability in concentration will be more important that spatia
variability (for example, a background ste or a city with few sources), and location could be specified
at the urban rather than neilghborhood scale. However, for some comparisons, the neighborhood scae
could be too large because of the impact of significant sources in very-close-in aress. In these cases,
source-receptor characteristics will dominate siting decisons. In these situations, EPA may wish to take
amulti-tier approach to site selection, based on careful evaluation of potentia Site conditions and the
multiple uses of the data

Conducting limited monitoring to assess spatid variations within a census tract is not essentia
during the pilot stage of the program. Experience from the recent MATES I study in southern
Cdifornia has shown that the use of monitors to detect areas with locdized higher concentrations of
toxic ar pollutants is more difficult than usudly perceived. Digtancesin the order of 200 meters or o
can have concentration gradients of up to two orders of magnitude. Thus an array of monitors may be
needed to depict influences from point sources. Therefore, the Subcommittee recommends avoiding
gphoning off resources for monitors and placing the initid focus of the nationa monitoring program
clearly on the neighborhood scae.

3.2.2.1 TheProblem With Rural Census Tracts

In contrast to urban census tracts, the average area of the rura census tracts consdered in the
Cumulative Exposure Project was 242 kn?. In the future, background monitors representative of
larger areas may be needed for comparison with mode resultsfor rural censustracts. Because
OAQPS plansto include "rurd™ monitorsin the pilot stage, the revised concept paper should discuss
guiddinesfor gting them (e.g., a NSF Long-term Ecologica Research Sites).
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Neither the monitoring scales considered in the concept paper nor the census tract divisons
used in ASPEN modeling are appropriate for assessing ecologica exposures. Therefore, in the future,
the program may wish to consder establishing some monitors for ecologica exposures, a which time
gting criteriathat are gppropriate for this purpose should be devel oped.

3.2.2.2 Co-Location With Other Monitors

EPA should be cautious about recommending the co-location of air-toxics monitors with
existing PAMs sites because these locations may not be optima for assessing air toxics exposures.

3.2.3 Question 1(c): Doesthe Subcommittee believe that a basic 24-hour sample
taken at a frequency sufficient to fulfill the objectives of the program is
adequate to provide the modd reality check and supply data for the
characterization of ambient hazardousair pollutant (HAPS) concentrations? In
particular, what are the Subcommittee'sthoughts on the use of 24-hour samples
collected oncein 12 daysfor model evaluation and at a more frequent (say, 1-
in-6 or 1-in-3 day) schedulein the futurefor trends assessment at per manently
located monitoring sites?

The Subcommittee believes that the 24-hour sampling frame, while reasonable in principle, may
not ways be cons stent with the objectives of NATA for all compounds and foreseen uses of the data.

In some cases alonger sampling period may be more useful. For example, longer duration
samples may help eucidate the relationship of long-term exposures to chronic hedth effects. Therefore,
sampling for 24-hour periods may not be appropriate if the purposeis to compare the mean of the
measurements with amode estimate of average concentration for alonger period, such as one year.
Assuming that there are no sampling duration-related artifacts, and that the monitoring approach
permits, alonger sampling time (e.g., 1 week) is beneficid. The longer sampling time would result ina
amaller fraction of the data being below the MDL, lower cost, and the quas-continuous samples will
provide even better comparison data.

Sometimes a shorter sampling period will be more gppropriate. For example shorter duration
samples may help ducidate the relaionship of brief exposures to acute hedth effects. If the
measurements will be compared with a modd estimate of the maximum 24-hour concentration over the
period of ayear then shorter-term sampling is a better approach. Sampling for 24-hour periods may
aso be appropriate if future trend anayses address concentrations at the upper end of the distribution.
The highest concentrations, which characterize the upper tall, occur infrequently. As aresult many
messurements are needed to characterize the tall.

Because chemidtry affects how compounds behave in the environment, what effects they cause,
and how they can best be measured, sampling duration could be considered compound-specific, or
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perhaps compound class-specific. For example, for sorbent-based methods, but not canister sampling,
sampling over longer time periods will reduce the detection levels because alarger quantity of sampleis
collected. To address thisissue, the Agency must consider the specific uses of the data as foreseen
now, braingormto determine potentia future uses, and then adopt sampling times that satisfy the
requirements of al, within the available resources.

EPA's Guidance for the Data Quality Objectives Process (QA/G-4) should be consulted as
aguide to planning for projects where the objective of the study is to collect environmenta datain
support of an Agency program. Thisis important where the results of the study will be used to make a
specific decison. Data Qudity Objectives (see Appendix B) devel oped with the above considerations
can help guide decisons regarding:

a) the appropriateness of taking 24-hr samples,
b) the gppropriate frequency to use for sample collection (every 3, 6, 12, etc. days),

) the number of monitoring stations needed to produce sufficient data to reduce
uncertainties to an acceptable level, and

d) the spatia digtribution of monitoring stations needed with respect to the population and
environment. In the absence of arigorous gpproach, it islikely that the modeled results
will have large unacceptable and ill-defined uncertainties.

3.2.3.1 Time Resolution of Samples

The precision/bias desired for the models and for risk estimates should also be afactor in
setting the frequency of sample callection. Too long a cycle may miss episodic emissons and very
short sampling cycles will require more resources.

Consder the case of apower plant as an example. During the summer, eectricity demand can
vary as much as 40 percent from day to day, especialy during heat waves. To meet that power
demand, dectric power companies increase generation at their plants, many of which burn coa or fuel
oil, and these plants emit VOCsin addition to nitrogen and sulfur oxides, mercury, and other metals.
VOC emissons are afunction of the amount of fuel consumed, which increases during increased
demand. Unfortunately, dthough nitrogen oxide emissons dso increase, these emissons are more a
factor of the burn temperature, air flow for combustion, and duration of burn, and so are not a good
proxy for VOC emissons (most utility-owned power plants continuoudy monitor their nitrogen oxide
emissons). Therefore, with short-term heet waves, the one-in-twelve monitoring proposed will likely
not be frequent enough to capture the short-term large increases in VOC emissions. According to
EPA’s AIRS database, dectric power plants burning coa and oil are among the top producers of
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VOCs nationdly, and will likely congtitute the mgjor source of VOCsin some neighborhoods or rurd
aress. (Nationa Environmenta Trust, May 1997)

3.2.3.2 Seasonal Variation and Annual Average

Currently available data from sixth day sampling cycles could be used to determine the effect on
precison of less frequent sampling. This could be done by examining the impact on the autocorreaions
for eeach HAP. For HAPsthat vary by season a sampling frequency greater than 7 samples per season
(1in 12 days) may be needed in order to precisaly describe variability and to obtain an accurate annua
average.

Diurnd variation and resulting hedlth effects are dso issues for certain HAPS. Where these
issues are important, EPA could consider selecting a number of dtes (e.g. 1-3 Sites) for 12-hr day/night
samples. Although the Subcommittee does not favor co-location of monitors (see response to question
1(b) above), the Subcommittee suggeststhat PAMS data should be analyzed for diurnd information
regarding the toxics compounds measured in that program. In some stuations, sampling doneonalin
12 basis may preserve resources and allow alarger number of Stes to be monitored. More frequent
sampling at a selected number of stes (e.g., 1-3) should have 1 in 6 sampling; and perhaps one site
should have 1 in 3 sampling to help ducidate the potentia importance of variations. Future long-term
monitoring should be based on results of the pilot studly.

3.3 Detailed Responsesto Question 2: Doesthe air toxics monitoring concept paper
present a reasonable phased strategy to design a national air toxics network?

3.3.1 Question 2(a): Doesthe Subcommittee believe that data analyses of existing
air toxics monitoring data, coupled with focused pilot studiesfor a core set of HAPsin
alimited number of areasare appropriatefirst stepsin the design of the national
network. What additional or alter native approaches ar e suggested?

In generd, the "data andyses of exigting air toxics monitoring data, coupled with focused pilot
dudiesfor a core set of HAPS in alimited number of areas are gppropriate first stepsin the design of
the nationd network." However, these anayses should not be limited to the generation of Satistical
summaries. They must dso focus on how the dimensions of existing measurements in space and time
relate to the dimensions of the decision units of interest.

Any datidicd andyss must not only supply a data summarization, but aso supply adescription
of how these summary Satigtics are related to the entity about which inferences are desired. This entity
isthe“Decison Unit.” It iscritica to clearly define the spatia and tempora boundaries of this entity
before sampling and/or ascribing any meaning to pre-existing sampling data. Thisis step 4 of the DQO
process. (See Appendix B for a description of the DQO process.)
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Conversdly, when employing existing monitors, a clear description of the spatid and tempora
boundaries of the entity (air volume) actualy monitored is essentid. If these boundaries do not coincide
with those of the Decison Unit, then the data generated by the monitor are of little value in making
inferences regarding the Decison Unit.

3.3.1.1 Data Gapsand Pilot Studies

Andyses of the exiging air toxics datawill be quite hepful in identifying data gaps and planning
for focused pilot studies. EPA and the Subcommittee have dready identified afew data gaps that may
merit pilot sudies. For example, a pilot sudy that would address vertica variability may be helpful to
determine if monitors are adequately representing exposure critica for ecologica studies aswell as
human hedlth risk assessment.

3.3.1.2 Mobileand Stationary Sources

The air toxics monitoring concept paper presents a reasonably phased strategy for designing a
national air toxics network and the proposed pilot study is agood step toward designing this. In
choosing sampling sites for this network, EPA should consder sdlecting Sites that will be representetive
of emissions from mobile sources, Sites that will be representative of emissons from stationary sources,
and stes where there are contaminants from both mobile and Stationary sources.

3.3.1.3 Personal Monitors

Persond monitors sedom have the sensitivity that is currently achieved by ambient air sampling.
In addition, personal monitors are not likely to be used on alarge scde. However, characterizing
exposure requires both indoor and outdoor concentration levels. Therefore, EPA should consider
developing outdoor/indoor penetration factors for selected air toxicsin parale research programs,
perhaps those associated with PM 2.5 studies.

3.3.1.4 Conveying Uncertainty

It is very important to convey the leve of uncertainty. Thisincludes uncertainty in the models
and the risk assessment, aswdl as sampling/analyss. In this way, reasonable expectations of precison
can be communicated to the public.

3.3.2 Question 2(b): Given that the State and local agencies have been measuring

ambient air toxics with the Toxic Organic (TO) and Inorganic (10) methods, as
described in the paper, are these methods appropriate for the continued routine
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monitoring of thetarget Urban Air Toxics Strategy compoundsin a national monitoring
network? If not, arethere alter native methods which the Subcommittee would
recommend?

The technicd criteriamust be compatible with the data quaity objectives of the sudy and
EPA's Guidance for the Data Quality Objectives Process (QA/G-4) is a useful approach to
working these issues out.

The methods proposed for the network are the currently accepted “ gold standard” procedures
tested and gpproved by the EPA. For example, if the purpose of the study is to understand exposures
near the current MDL, these methods are probably necessary. This does not mean that using these
methods is dways the best choice; other uses of the data may have objectives more compatible with
other methods. To make an andogy to medicd testing, screening tests with rdatively high false
positives are often used in Stuations where large numbers of measurements need to be made; then the
more expengve confirmatory tests are performed where the screening tests suggested there might be a
problem.

The DQO process enables the Agency to think through its objectives and the costs of mesting
them in asystematic way. Studies that involve collection and andys's of large numbers of samples often
need to baance factors such as the number of samplesthat can be obtained at any given site, and the
number of sampling locations and test methods. Because the development of a sampling network
involves a series of decisons, the balance among these consderations may change from decison to
decigon. Sometimes resources are inadequate to meet the origind gods. If so, decisons must be
made about atering the goals, the approach or the resources.

3.3.2.1 Matchingthe Method to the Need

In this section, the Subcommittee is addressing the question, “which are the best methods at
each stage of the project.” Theideaisto suit the test methods to the budget, the intended use of the
data at each stage and how it may impact the next stage of the project.

Site Selection - Where the Ste sdlection is the issue, a screening sampling method may be the
most gppropriate approach because it is more important that the sampling locations are identified than
that the individual measurements are exact. The most rigorous methods could be used to analyze
samples from afew selected Stes to provide a measure of rdiability for the screening tools.

Accuracy - Once the Sites are selected, then the accuracy of the measurement may become

the driver for the sampling and anaytica approach. If so, then the most rigorous method is the more
desirable approach.
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Once the stes to be included in the network are sdlected, then “ gold standard” methods could
be applied routingly. In some cases, improvements could be made to the TO-sampling methods. For
example, dlicalined Summa canisters may provide for more stahility of polar species and thereis
evidence that they are suitable for target HAPS such as ethylene oxide and acrylonitrile.

While the current TO methods are generdly appropriate, the utility of slicalined canigters
should be explored in order to extend the TO-14,15 approach to polar compounds (ethylene oxide,
acrolein, acrylonitrile) that are difficult to sample with current sainless sed canigters. Frequent
performance audit checks of laboratories doing TO- methods should be performed to insure that these
laboratories are meeting accuracy, precison and detection leve criteria

Methods and Costs I nfluence the Number of Sampling Sites - Based on these
congderations, the Subcommittee recommends that the Agency reconsder the type of possible
sampling methods. The Subcommittee notes two examples. One, if the Agency compares the cost of
integrated vs. real time monitoring methods and finds red time methods to be satisfactory as screening
tools and less expensve overal than integrated sampling, then they may be amore suitable choice for
theinitid phase of sdecting sampling locations. Two, passive sampling may be gppropriate for some
HAPS over longer sampling periods.

3.3.2.2 Sdlecting the Appropriate M ethod

The Subcommittee suggests EPA use the following key criteria to assess the appropriateness of
methods for use in monitoring the target Urban Air Toxics. These criteriainclude:

a) the ease of sample callection by minimaly trained individuas,
b) the ease of sample transport and storage,
) the stability of the pollutantsin the collected State,

d) the detection limits of the method (i.e., the combination of sample sze collected and the
sengtivity of the ingrumenta measurement technique),

€) the method precision and bias,
f) generd ruggedness of the method,

0 the existence of other extant data collected with the same methods (comparability
issues), and

h) cost of andyds per sample.

28



Advantages of Current TO- Methods - The TO-4A, -13A, -14A and -15 methods for
collecting pesticides’PCBs, BaP/PAHSs, and VOCs (non-polar and oxygenates) are well established
procedures. Most state and loca agencies have acclimated to using these procedures and are
experienced with these methods. A considerable body of data now exists with these methods and the
precison and bias are well understood. It isaso likdly that after the DQOs are defined as described
above, the precison and bias will be acceptable for the objectives of NATA. Sample transport and
gorage and the sahility of the pollutants in the collected state will dso likely meet the criteriafor this
program. The use of GC/M S methods for measuring organicsis highly recommended because the
indrumental method yields deta with the fewest fadse positive results, i.e,, misdentification is very low.
However, the Subcommittee strongly recommends that modern GC/M S instruments be employed,
because their sengtivity is as much as 50-fold higher than those 5 or more yearsold. Thiswill help
reduce the percentage of non-measurable vaues for each of the HAPs, aconcern in the use of
modeling techniques for estimating exposure. GC/M S methods employing full scanning approach
should be used to permit the very vauable opportunity of retrospectively examining data for other or
new HAPsin the future. Whileamagor goa of NATA isthe ahility to perform atrends assessment for
the target list of HAPs, full scan GC/M S acquisition of datawill dso permit identification of emerging
pollution problems.

Disadvantages of Current TO- Methods - The preparation of collection materids and the
collection procedures prescribed in these methods are labor intensive. The sample work-up for the
pesticides’/PCBs and BaP/PAHs is dso labor intensive. Taking into account the entire effort to
implement TO-4A, -9A and -13A methods, it is not surprising that the cogts are high per sample.
Because the VOCs are measured directly from the collection device, i.e., no work-up is needed, the
cost issomewhat less. Nevertheless, the cost for andyzing thousands of samples collected throughout
the monitoring network will be very expensve.

Commentson Other Methods - TO-11A for the collection and measurement of
formaldehyde and other ddehydesis aso awell established method. The method employs high
performance liquid chromatography with UV detection. The drawback of the method isthat it islimited
to atarget list of ddehydes. Because modern HPLC/MSS technology provides sensitive measurements,
the Subcommittee recommends that HPLC/M S be used for measuring the dinitrophenylhydrazine
derivatives of adehydes. This gpproach will permit the opportunity to identify emerging trends in new
pollutants that would be missed with the current method of detection.

10-3isused for callecting fine and tota suspended particulate matter on filters and for the
andyssof metas. Similar to its counterpart TO methods, this method is awell defined and used
method. Alternatives to X-ray fluorescence measurement of metals do exist; however, many of them
require sample digestion (destruction).

General Comments - The Agency should also encourage the use of state-of-the-art
ingrumentation with each of the andyticd methods used in NATA. For example, modern mass
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spectrometers have improved senditivity such that afactor of over 50 can be achieved compared to
indruments manufactured in the mid-1990s. This added sengtivity will permit the measurement of
HAPs at lower levelsthan in past years and yidd fewer non-detects. Also, high throughput systems will
be available in afew yearsthat will permit the smultaneous andyss of 3 to 6 samples, thus lowering the
andysis cogs sgnificantly. The Agency should encourage anayticd |aboratories to stay aoreast with
these developments for usein NATA.

3.4 Detailed Responsesto Question 3 on Model-to-Monitor Comparison

3.4.1 Question 3(a): Do the data analysis approaches provide enough information to
allow appropriate inter pretations of model resultsto support the development of model
improvementsin the future and to assist with the design of the national monitoring
network?

The data andlysis gpproaches provide a good garting point to evauate the performance of the
ASPEN modd and to facilitate improvements to the monitoring network. The data andyss gpproaches
provide the opportunity to calibrate the ASPEN or other models with monitoring data. Once
cdibrated, ASPEN could be applied with greater confidence in Situations where the monitoring data are
limited. Smilarly, caibration will alow EPA to use the ASPEN (or other models) to desgn monitoring
networks.

To define performance objectives for models used to predict air toxic levelsin time and space,
EPA must first establish acceptable uncertainties. There are two broad categories of uncertainties:
those that are associated with the modd's ability to describe the system of interest and those thet are
associated with the input parameters to the modd. In genera, modd uncertainties are larger and more
difficult to assess than input parameter uncertainties. Both should be evauated to the extent possiblein
order to gain confidence in amodd's performance for use in this program. Thiswill require
undergtanding which input parameters are the most influentia in determining the outcome or, if not
known, performing sengtivity testing of the models. The potentia sources of uncertaintiesin ASPEN
have been identified. However, the sengitivity of input parameters leading to the magnitude of
uncertaintiesis unclear. Once this knowledge isin-hand, effort should be devoted to obtaining high
quality datafor the more sgnificant input parameters consstent with achieving the desired level of
confidence. The results from modding efforts should display confidence intervals.

3.4.1.1 Proposed Data Analysis Methods

Assessment Tools - The development of performance assessment methods is key to
evauating the mode relative to the monitoring data. In additionto  straight-scatter plots and box
plots, EPA used three performance assessment  toolsin the report and at the meeting: probability plots,
Spearman's rank correlation test of measured and modeled concentrations, and a point-to-range test of
monitored concentrations with the modd estimates for the county in which the monitor islocated. The
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first two tools are for classfication andyss, whereas the latter makes more explicit use of the exact
concentrations. The probability plot is based on the transformation of model measurement pairsinto a
hit (1) or miss (0) score with dl location/measurement pairs plotted on alogigtic curve. The rank
correlation compares the ranks of the monitored averages with the ranks of the moded estimates, to see
if the model and monitors rank the stes smilarly. The point-to-range test compares the point
observation to the range of modeled concentrations for the selected county.

Priorities - All three methods have clear capabilities and limitations. The Subcommittee found
the rank correlation approach easier to carry out and to communicate to decison makers and thus
suggested it should be given highest priority as an evaduation tool. The Subcommittee suggested that the
rank scatter-plot would be a useful adjunct for assessing the rank correlation. Scatter plots of absolute
concentrations are aso useful; these could be done with model estimates for neighboring census tracts
aswdl asfor the exact monitor location.

Second priority should be given to the point-to-range test. The point-to-range test is useful
because it is an “on-the-ground” test, and the Subcommittee recommends its use with one cavedt.
Because of the variation in census tract Sze, the observation of amissin one range may not be the same
as another. Thismight cause confusion for those trying to interpret the results. It may be more useful to
compare the monitoring average to the range of modd estimates for several neighboring census tracts
than for the range for the county that includes the monitor, given the variahility in county sze and
monitor location within a county. The monitor may be located near the boundary of a census tract
and/or county.

The use of probability plots offers the potential for more statistical sophigtication, but had the
disadvantages that the method is difficult to explain and that it is difficult to interpret the results. Thisisa
ggnificant disadvantage for information that must be communicated to a broad range of decison
makers.

3.4.1.2 Useof Stratification

Stratification to evaluate monitoring datais very useful and should be strongly encouraged. The
dratification of samplesis areasonable way to discern causes of modd and monitoring mismatches,
with the caveat (which EPA recognizes) that dratification “ dicesathin pie [of samples] even thinner.”
The proposed dratification variables are reasonable, these are:

a) urban vs nonurban,

b) geographic/climatologica region

) pollutant level, and
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d) source-oriented monitors vs others.

However, the Subcommittee suggests that additiond factors be consdered in developing the
dratification, such as.

a) wind speed,

b) terrain,

) season, and

d) source categories (such as point, mobile, area, €tc).

The terrain would be difficult to represent as a sngle variable for a census tract; dthough a
digital elevation modd may be helpful, it isalso agreat ded of work. Subcommittee membersvary on
their views of which dratification variables suggested by EPA are the most important. Some favor
pollutant level (above the MDL) and geographic region, while others think geographic region asiit
relates to meteorologica factors could be informative, and dtratifying by pollutant concentrations could
give sgnificant hints about whether the mode or the measurements are in eror.  Errorsin the emissons
inventory may overwhelm any differencesin model output due to the presence of terrain festures or
other gratification variables, but this assumption would need to be tested.

The dratification provides the opportunity to “bin” (i.e., organize) observationsin away that
alows the monitoring and modd results to be linked to Smilar attributes. For example, by evauating
monitor/moded concentration ratios among dl stes with low (or high) median wind speeds, scientists
can look for any systematic problemsin the mode performance under the low-wind conditions.

3.4.1.3 Model Diagnosticsand M odel Reliability

Although the gtratified mode comparisons will give aflavor for how well the modes work
relative to monitored concentrations, these comparisons will not provide detailed diagnostics on model
performance. Thus, the comparisons cannot be expected to provide enough diagnostic information to
determine how the ASPEN or other EPA models may be corrected or improved. The Subcommittee
suggested way's to address thisissue.

First, EPA should identify the purpose for the model and the expected reiability of that
performance. The conceptud plan for the monitor-to-model eva uation does not yet include
quantitative metrics or criteriato identify the differences in measured and modeled average
concentrations that would be a cause for concern. Such ametric could be used to indicate the need for
amore detailed evaduation of the modd sructure. To start examining problems that might arise from
meteorologica inputs or treetment of disperson in the mode, it will be necessary to investigate modd-
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monitor comparisons at finer time scales than the proposed annua average comparisons. One way to
address thisisto work with a subset of chemicas that can be linked to the same source, such as
benzene, toluene, and ethylbenzene from fuels and see how they agree in the monitoring, model and
source data. One could look at comparisons between monitored and modeled ratios of pairs of
contaminants a any time scale -- finer time resolution isn't necessary. If ratios don't match, one might
suspect the emissons inventory, snce meteorology should affect pairs of pollutants from smilar sources
in Smilar ways and thus cancd out of theratio.

At concentrations a or below the MDL, the ASPEN mode may not be easily evaluated when
there is alarge percentage of non-detects in the monitoring data. Thisis unfortunate, given that
detection levels for some chemicals, such as some VOCs, are severa orders of magnitude higher than
the critica hedth vaues,

Measured concentrations and modeled estimates may be expected to be different if the
pollutant is a perdstent and is distributed into other media. In this case monitors may reflect long-term
emissions from soil or vegetation that are not predicted by ASPEN. The nine HAPs proposed for the
Modd-to-Monitor comparison should include a persstent, bioaccumulative organic pollutant such asa
3-4ring PAH or PCBs unless it is demongtrated that the dispersive characteristics of these chemicals
aregmilar to a least one of the nine PAHS. Because trangport in the environment depends upon
partitioning, chemicaswill have smilar dispersve characteristics when they partition in Smilar
proportions into organic and lipid components.

3.4.1.4 Alternate Methodsfor Comparing M odelsto Measur ements

The Subcommittee offered suggestions for dternate methods for evauating the congruency of
predictions and observations.

a) Multivariate regression can be applied smilarly to both the monitoring data and the
model predictions. That is, premises can be tested for dependence of observed or
predicted concentrations on variations in source, climate conditions, terrain factors,
source category, €tc.

b) Gilbert and Smpson (1990) have proposed a method for evauating soil concentrations,
that has been adopted by the USEPA (1994) and the Nuclear Regulatory Commission
(1995). Thisapproach involves atest of medians and a quantile test on extremes.

Both methods require a*“ Satigtical” distribution of observed annud average
concentrations and modd predictions. These entities result from tempora and spatid
series with perhaps the superposition of measurement error. Therefore, it may be
difficult to define what we have when we say we have congruency within some
geographica area.
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) The Canadian NTRI data are more detailed than NTI data with respect to contaminant
emissions, such as PERC, PAHs, and dioxin, from some sources, and these could
facilitate the identification of gapsin the NTI.

3.4.2 Question 3(b) : Aretheresome HAPsfor which these approaches appear
inadequate? If so, can the Subcommittee suggest alter native approachesfor these?

Problems exist for HAPS in the following categories:

a) Those for which problems exigt with current sampling and analytica methodology
(acrolein, acrylonitrile). These may be resolved by consdering dternative techniques
such as subgtitution of dlicalined canisters for stainless sed canistersin TO-14, TO-
15.

b) Those for which detection levels are attainable but current andytical methods produce
messurements that are significantly above the 10° risk based concentration. Thisis
particularly true for the class of volatile organic compounds. Because thereis not any
likelihood that the method detection limits will be sgnificantly reduced in the next few
years, theissue of dealing with “non-detects’ becomes critical here. Some form of
sengtivity analyss should be carried out on the effects of “non-detects’ on the annua
average concentrations derived from monitoring data.

) HAPS having uncertain, or poorly established, emisson inventories. Vaues should be
assigned to designate the qudity of the emisson inventories for specific HAPS and their
contribution to the uncertainty of modeled concentrations.

Problems may exist for compounds that can be adsorbed on soil, biota, or water surface and
then locally cycled and re-emitted in such amanner that they are not included in loca emissions
inventories. This categories would include semi-volatiles, organic species such as polychlorinated
byphenyls and polycydlic organic métter.

The Subcommittee remains concerned that multimedia pollutants are excluded from both the
monitoring and modeling framework. In addition, only inhaation is consdered as an exposure route.
This excludes severd classes of HAPs — semi-volatile compounds that are transferred through food
chains. The Subcommittee recognizes that there are not sufficient resources to include multimedia
pollutants in the first phase of the monitoring efforts. However, the Subcommittee is concerned that,
because they are left out of the first phase, they will not be considered in the future and absence of
information could be interpreted as the absence of a problem. Providing adequate attention to multi-
media HAPs will require a multimedia monitoring strategy and a multimedia exposure mode!.



3.4.3 Question 3(c): Asnoted in the paper, annual-aver age concentrations and
comparisonsto modeled estimates can be uncertain when a large per centage of the
measur ements ar e below the method detection limit (MDL). To estimate annual-
aver age concentrations from monitoring data, EPA generally substitutes half the
MDL. Doesthe Subcommittee suggest any alter native statistical approaches?

The Subcommittee observed that the subgtitution by half the MDL, which isafairly robust
gpproach and one commonly used, may not be gppropriate for dl ar toxics and dl Stuations. In
reviewing thisissue the Subcommittee noted that degling with data below the MDL is an important issue
and must be confronted. However, the subcommittee offers cautions about interpreting the MDL and
how this impacts methods for dealing with monitoring deta below the MDL.

3.4.3.1 Thelmportance of Dealing With M easurements Below the MDL

At and below the MDL, concentrations cannot be measured religbly and this makes certain
andyses difficult. The proportion of non-detects and how they are treated in the andlysis can change
the estimate of the averages. Where toxic potency factors are high, even smadl changesin the estimate
of the averages can result in substantiad variability (and additiona uncertainty) in the caculated risk.
Where the proportion of non-detectsislarge, the ability to compare modeled versus measured
concentrations is impaired because the measures of centra tendency and the variability depend upon
the estimates of distribution parameters. As aresult, these estimates become more and more uncertain
as the fraction of the concentration data that is below the MDL increases.

3.4.3.2 Cautions
The appropriate interpretation and use of the MDL is not asmple matter.

a) Because there are differences in the way MDL s are determined and reported, the
method of determining the MDL for a particular measurement must be known and
understood.

b) The MDL isavaiableitsdf and methods for determining MDLs can vary from
|aboratory to laboratory.

For example, an MDL vaue could have been cdculated as 3X the instrumentd limit of
detection (IDL) or been based on blank variability for a sorbent-based method. It
could dso mean that a particular pesk or ion in achromatogram was not seen at dl, or
that a peak was observed but the concentration was lower than the mean blank, or that
the value was below a certain percentile of the distribution of possible blank values. In
each case, the vaue could be treated differently because their rdiability is different, and
we may want to substitute them using different approaches.

35



) The MDL depends not only on the specific sampling and andysis methods but also on
the sample duration, and a number of other factors that may be related to the specific
operator of the Site and laboratory.

d) The MDL can vary among laboratories even if they follow the same written procedures.
Furthermore, there are biases among laboratories.

€) The MDL can vary within asingle laboratory because more than one anayst may be
involved or for other reasons.

f) The MDL is not a specific and congtant value, even for a sngle laboratory consstently
using a sandard sampling/andyticad methodology. The MDL may vary from day to day
and from sampleto sample.

Although it would beided if each reported measurement had an associated MDL vdue, it
would be extremely cumbersome and expensive to determineit.

The consequence of al these issuesis, that before undertaking significant analyses, EPA should
understand what each reported MDL vaue actudly means, how it was caculated, and that the
replacement approach should include only like-estimates of the MDL. Otherwise there will be
additiond and ingppropriately added variance to the data set, which will be reflected in the estimation of
means and variances.

3.4.3.3 Alternate Statistical Approachesfor Data Below the MDL

There are a number of approaches available to obtain robust estimates of the parameters of the
digtribution of concentrations when asignificant fraction of the observationsis below the MDL. The
Subcommittee suggested two types of gpproaches for addressing this issue: approaches that apply at
the front end, that is at the time the laboratory andyses are being conducted, and approaches that apply
at the back end, that is once the data base has been assembled.

Front-End Approaches - There are a number of gpproaches that may offer improved
estimates of the parameters of the distribution-one at the front end, at the time the |aboratory andyses
are being conducted, and the other at the back end, once the data base has been assembled. Some
examples are provided below.

a) Sampling and/or andysi's methods may be modified to increase the sengitivity of the
measurement, o that the percentage of the concentration data that fals below the MDL
isvery smdl. Such modifications can be done at the point of sampling, chemica
anaysis, and/or data reporting.
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b)

d)

Sample duration can be lengthened, so0 that more andyte or volatilization is collected.
There are both practicd limitations to this gpproach and potentia technica problems
due to sampling artifacts (e.g., decomposition of more reactive anaytes during

prolonged sampling times).

The method of "standard additions" can be used at the point of analysis. In this method,
aknown amount of andyte (standard) is added to asample matrix. Theideaisthat the
standard's response, as measured by the instrument, will increase (adjusted for any
dilution and matrix effects) proportiondly to the concentration of the andyte in the
sample. Typicaly thisis done a three different concentration levels, usualy consstent
with points on acdibration curve. If the dope of the Sandard additions curve pardlels
that of the cdibration curve, then the net difference between the curves a the y-
intercept is the concentration of the anayte of interest. In essence, the added amount
produces a measurable va ue above the MDL, and the known amount is subtracted,
giving the remaining vaue of the andyte. Aslong asthe resulting vaue is gregter than
the uncertainty in the caibration curve, a reasonable estimate for the origina non-
detectable concentration can be made. The drawback to this method isthat it is very
labor intensive, requiring at least two, and preferably three additional runs for each
sample with non-detectable concentrations. This gpproach is very difficult to apply to
canister sampling. Where there are a sgnificant number of non-detectable
concentrations, this process can substantialy increase laboratory anaytica costs.

Another front-end gpproach involves data reporting. 1f both the confidence about the
MDL estimate and the vaue are reported, then this uncertainty can be incorporated in
any comparison with a corresponding modd estimate of concentration.

Just because an analyticd result is below the MDL does not mean that the laboratory
has not been able to measure avaue, but rather that the measurement has less reliability
than others that are above the MDL. When background concentrations are not an issue
(i.e., if the method is sorbent-based and there is a background of the anayte, then the
sample MDL is determined differently) MDL's are determined by running alow-level
gandard many times (e.g., 20 runs), and determining the variability in terms of its
standard deviation about the measured mean. Three times the standard deviation (3-
sgma) is added to the y-intercept of the calibration curve to determinethe MDL. This
results in a 99% confidence level that the data points above the MDL are quantifigble.
At 2-sgma, the confidence is about 95%; a 1-sgma, about 65%. Thus, values
measured below the MDL could be reported dong with its corresponding sgmavaue.

Measurements reported as below the 1-sgma level would be considered to be in the

noise, and not reportable. Those using the data could then determine what confidence
interva is appropriate, and select values based on the desired level. Severd
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Subcommittee members stated that it is more useful to have laboratories report dl data
with associated uncertainties than to have the |aboratories censor the data. This
approach is much lessabor intengve than the "standard additions' approach, in that
additiond laboratory analyses are not necessary.

Back-End Appr oaches - Once a measurement result has been reported as below the MDL,
thereisaquestion of to how to handle this result in subsequent mathematical and statistical calculations.
Gilbert and Kinnison (1981) reviewed some of the more popular methods of dedling with this problem.
Other methods have been proposed (see Schmoyer et a. 1996).

The choice of back-end method depends upon what assumptions are consstent with the form
of the underlying statistical distribution of the measurement data. For example, it is not appropriate to
assume that aset of measurement results a any sampling location should fit a gatigtica distribution
when these observations may be more likdly to reflect atime- or spatid series. Thus, that which
appears as auseful gatistical modd from an observed data distribution, e.g. normd, lognormal, Weibull
models, may in redlity result from anon-random process. This frequently compromises the Satistical
justification behind a method for dedling with observations reported as below the MDL.

The convention of usng haf the MDL replacement is smple and based in an acceptable
rationae. If thereis a set of measurements with unknown concentrations, but it is known these values
are between true 0 and an upper limit, and it is further assumed that the distribution of those vaues
between true 0 and the upper limit is norma and the MDL vaues in the data set are an unbiased sample
of that distribution, then the best estimator of the mean of the digtribution is the mean of the MDL
edimates, which approximates haf the MDL. This approach isfarly robust in many cases, but it
becomes less so as the proportion of values below the MDL increases and/or the distribution of the
data deviates strongly from normalcy. Then, the method chosen (i.e., the one that will provide the most
stable estimate of the mean) depends on what we know about the distribution of the data, the
percentage of values below the MDL, and the eventua uses of the data. It is also important to consider
if the additiond computationd effort is cos effective.

The key questions are:

a) How much does the selected substitution affect the measure of centrd tendency and
variance?

b) Is the effect important given a pre-selected criterion for agood fit between the mean of
the measurement and the modeled estimate of concentration?

As an example of the second question, the effect of the replacement method on the estimated

distribution parameters may not be important if the criterion for good match is one order of magnitude.
However it could be very important if the criterion for good fit is afactor of 2.
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When comparing sets of data pair wise for the purposes of determining if they are Smilar or not
making use of values below the MDL becomes even more complex, particularly when the total number
of pair vauesislow, and the proportion of data below the MDL is high. Examples of these types of
pair comparison are (1) the same compound measured by two different methods or (2) measured
concentrations compared with mode estimates. Example (2) is closest to the comparison of the
parameters of the distribution of measurementsto asingle modd estimate of average concentration
presumably without variability. In this case, the answer can be succinctly described as the replacement
method that provides the most stable estimate of the measure of centrd tendency of the distribution of
measurements.

There are anumber of other gpproaches available to make use of measurements below the
MDL, including replacement by MDL divided by the square root of 2, Monte Carlo methods, random
seection below the MDL (if the digtribution of the datais known), and maximum likelihood methods.
Discussion of these various methods and the Stuations where they might apply can befound in a
number of sources. Some user-friendly description with direct application to environmental data can be
found, for example, in Gilbert, (1987).

A paticularly attractive dternative gpproach isto utilize known information to estimate the
unknown information. Given the percentage of vaues below the MDL, the mean and stlandard
deviation for the values above the MDL, the underlying digtribution (e.g., lognormd), the mean and
gandard deviation for the entire distribution could be estimated. Or, one could use this technique to
create a Smple look-up table that estimates the below-MDL va ues based on the percentage of non-
detects, for example:

a) If 50% of data are below the MDL, the average of those valuesis 50% of the MDL;

b) if 25% of the data are below the MDL, the average of those valuesis 75% of the
MDL,;

) if 90% of the data are below the MDL, the average of those vauesis 10% of the
MDL; etc.

However, these methods can only be applied if the shape of the digtribution is known. If, for
example, the mode of the distribution is higher than the MDL vaue, then other gpproaches may be
needed, probably a maximum likelihood gpproach (see, for example, the Cohen method in Gilbert,
(1987, pg 182-183).

Findly, for purposes of Modd-to-Monitor comparisons, it may be more useful to set low-leve
modd predictions to the monitored vaue reported as beow the MDL. This might well minimize the
impact of the choice of convention on dedling with measurements reported as below the MDL on
comparisons between model predictions and monitor data.
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Air toxics
ATP
CAA
DQO
EPA
GACT
GCMS
GPRA
HAPs
HPLC/MS
IDL

[o)
MACT
MDL
NATA
NSF

NTI
OAQPS
OSWER
PAHs
PBT
SAB
TMDL
TO
TRIM
TRIM.FaTE
VOC

GLOSSARY

188 hazardous air pollutants regulated under the Clean Air Act
Air Toxics Program

Clean Air Act

Data Qudity Objectives

Environmenta Protection Agency

Generdly Achievable Control Technology

Gas chromatography/mass spectrometry
Government Performance and Results Act
Hazardous air pollutants

High pressure liquid chromatography/mass spectrometry
Instrumentd limit of detection

Inorganic method

Maximum Achievable Control Technology
Method detection limit

Nationa Air Toxics Assessment

Nationa Science Foundation

Nationa Toxics Inventory

Office of Air Quality, Planning, and Standards
Office of Solid Waste and Emergency Response
Polynuclear aromatic hydrocarbons

Persgtent Bioaccumulative Toxics

Science Advisory Board

Totd Maximum Dally Load

Toxic Organic method

Tota Risk Integrated Methodology

Multi-media fate within the TRIM package
Voldtile Organic Compounds



REFERENCES

Gilbert, R.O., and R. R. Kinnison, 1981, “Statistica Methods for Estimating the Mean and Variance
from Radionuclide Data Sets Containing Negative, Unreported or Less-Than Vaues,” Hedth
PhysicsVol. 40, pp. 377-390.

Gilbert, Richard O. (1987) Estimating the Mean and Variance from Censored Data Sets, In: Statigtical
Methods for Environmental Pollution Monitoring, Van Nostrand Reinhold Company, New
York, NY., pp 177 - 185

Gilbert, R. O., and J. C. Simpson, 1990, “ Statistical sampling and Analysis Issues and Needs for
Testing Attainment of Background-Based Cleanup Standards at Superfund Sites” In
Proceedings of The Workshop on Superfund Hazardous Waste: Statistical Issuesin

Characterizing a Site: Protocols, Tools, and Research Needs, Arlington VA, February 21-22.

Nationa Environmentad Trugt, “Up in Smoke: Industry Lobbyists Big Lie about Barbecues and the
New Clean Air Act Standards’, (Table 1), May 1997

Schmoyer, R. L., J. J. Beauchamp, C. C. Brandt and F. O. Hoffman, Jr, 1996, “Difficulties with the
lognorma mode in mean estimation and testing.” Environmental and Ecologica Satidtics, Vol.
3, No. 1, pp. 81-97.

USEPA, 1994, Methods for Evauating the Attainment of Cleanup Standards. VVolume 3: Reference-
Based Standards For Soils and Solid Media, Washington D.C., EPA 230-R-94-004.

U.S. Nuclear Regulatory Commission, 1995, A Nonparametric Satistical Methodology for the Design
and Andyss of Find Status Decommissioning Surveys. NUREG




APPENDIX A: Exposure Measurement | ssues

Exposure measurement error not only includes any errors resulting from the measurement
ingrument, but also consders the error in assigning an individud's exposure based on instruments some
distance away (spatid) from each individud in the study population. Measurement errors may consst
of “classca” error, which causes biasin measures of association in most Stuations, and “ Berkson”
error, which causes little or no bias. Berkson error occurs when the expectation of the measured value
is not the true vaue but near the average of the true values. There are three components of exposure
measurement error:

1 the individual exposure and average of persona exposures,
2. the average persona exposure and true ambient levels, and
3. the measured ambient level and true ambient levd.

“True’” exposures cannot easily be measured. The mgor Berkson error component isthe
difference between an individud's actud exposure to a particular pollutant and the average individua
exposures of everyone in ageographica area of interest. The average individua exposures will not be
known in NATA, but instead the ambient levels will be measured by one or afew monitorsin an area.
The difference between the monitor measurements and the average persond exposure is the remaining
error and ismore of the “classcd” error that islikely to introduce biasin the risk estimate.

This remaining error can be further decomposed into: the difference between the average
persond exposure and the true ambient leve, and the difference between the true ambient level and the
measured ambient level. The difference between the true and measured ambient level probably would
not introduce bias if the average measurement from available monitorsis an unbiased estimate of the
true, spatidly averaged ambient level. Thisleaves the difference between average persond and ambient
levels asthe mogt likely cause of bias. In NATA the average persond exposure will be modeed from
the measured ambient level data. An approach that can be used to correct for such biasesisto use
regression calibration which uses data on both the error-prone daily neighborhood and fixed-site
ambient level measurements and persona exposure measurements for some persons on the same days.
Such data can be used to cdlibrate, that is, adjust, the ambient exposure measures by estimating from a
regresson model the change in average persona exposures corresponding to a unit change in ambient
levels. Once the cdibration factor is known, the estimated change in risk per unit change in ambient
levels can be corrected so that they apply to changes in personal exposures. Regression cdibrations
can be obtained from TEAM, PTEAM, NHEXAS, EXPOLIS and THEES data where persond and
ambient levels were measured for a number of the HAPS.
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APPENDIX B: Summary of Elements of the EPA Quality System and an
Introduction to the Data Quality Objectives Process

The Agency's qudity palicy is consstent with ANSI/ASQC E-4 and is defined in EPA Order
5360.1 CHG 1 (1998), the Qudlity Manua and the organizational components designed for policy
implementation as described by the Agency's Quality System (EPA QA/G-0). The qudity system
provides the framework for planning, implementing, and assessing work performed by the organization
for carrying out required quaity assurance and qudity control.

EPA has a comprehensive system of tools for managing its data collection and use activities to
assure data quality. The management tools used in the organizationd leve of the EPA Qudity
System include Quality Management Plans and Management Systemn Reviews. The technical tools
used in the project leve of the EPA Quality System include the Data Qudity Objectives Process,
Quality Assurance Project Plans,

Standard Operating Procedures, Technical Assessments, and Data Quality Assessment.

At the management levd, the Quality System requiresthat organizations prepare Quality
M anagement Plan (QMP). The QMP provides an overview of responshilities and lines of authority
with regards to qudity issues within an organization. Therefore, not only does ETV have a QMP, but
the verification partners and subcontractors are required to develop and implement their own QMPs.
The ETV program cdls these documents Quality and M anagement Plans.

Organizationswith QM Ps  review their own performance and develop Quality Assurance
Annual Report and Work Plans (QAARWP) that provide information on the previous yearis
QA/QC activities and those planned for the current year. The QAARWP functions as an important
management tool at the organizationd level aswdl as at the Agency-wide level when QAARWP
supplied information is compiled across organizations.

At longer multi-yesr intervals EPA conducts periodic M anagement System Reviews for
organizations. An M SR conggts of agte vist; adraft report that details findings and recommended
corrective actions, consideration of the reviewed organization's formal response to the draft report and
the authoring of afind report.

At the project level, the data life cycle of planning, implementation and assessment becomes
important. The data life cycle begins with systlematic planning. EPA recommends that this required
planning be conducted using the Data Quality Objectives (DQO) Process. The DQO processisa
drategic planning approach based on the scientific method that is used to prepare for adata collection
activity. It provides a systematic procedure for defining the criteria that a data collection design should
satisy, including when to collect samples, where to collect samples, the tolerable level of decison
errors for the study, and how many samplesto collect.
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EPA has prepared Guidance for the Data Quality Objectives Process (QA/G-4). This
guidance document applies to projects where the objective of the study isto collect environmentd data
in support of an Agency program, and, the results of the study will be used to make a specific decison.
DQOs are quditative and quantitative statements that clarify study objective(s), define the most
gppropriate type of datato collect, determine the most gppropriate conditions from which to collect the
data, and specify tolerable limits on the decision errors which will be used as the basis for establishing
the quantity and quaity of data needed to support the decison. The QA/G-4 provides guidance on
using a systematic planning process to develop DQOs; it is based on a graded approach.

Briefly, the seven steps in the DQO process are:

State the problem

Identify the decision

Identify the inputs to the decison

Define the study boundaries

Develop adecison rule

Specify tolerable limits on decison errors

Optimize the design

N o ok~ wDhRE

The Quality Assurance Project Plan (QAPP) isthe principa output of the DQO process
and is the project-specific blueprint for obtaining data appropriate for decison-making. The QAPP
trandates the DQOs into performance specifications and QA/QC procedures for the data collectors.
QAPPs provide a second level of assurance that the test will be performed in a matter to generated
objective and ussful information of known qudity.

Thefind gep in the datalife cycleisthe Data Quality Assessment (DQA) which determines
whether the acquired data meet the assumptions and objectives of the systematic planning process that
resulted in their collection. In other words, the DQA determines whether the data are usable because
they are of the quantity and quality required to support Agency decisions.
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