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EXECUTIVE SUMMARY

This draft Policy Assessment (PA) has been prepared by staff in the Environmental
Protection Agency’s (EPA) Office of Air Quality Planning and Standards (OAQPS) as part of
the Agency’s ongoing review of the primary (health-based) and secondary (welfare-based)
national ambient air quality standards (NAAQS) for lead (Pb). It presents analyses and
preliminary staff conclusions regarding the policy implications of the key scientific and technical
information that informs this review. The final PA is intended to “bridge the gap” between the
relevant scientific evidence and technical information and the judgments required of the EPA
Administrator in determining whether to retain or revise the current standards. Development of
the PA is also intended to facilitate advice and recommendations on the standards to the
Administrator from an independent scientific review committee, the Clean Air Scientific
Advisory Committee (CASAC), as provided for in the Clean Air Act (CAA).

Staff analyses in this draft PA are based on the scientific assessment presented in the
third draft Integrated Science Assessment for Pb (ISA) prepared for this review by the EPA’s
Office of Research and Development (ORD) as well as scientific and technical assessments from
prior Pb NAAQS reviews. Such assessments include quantitative human health and ecological
risk and exposure assessments (REAS) developed in the last review as new health and ecological
REAs were not warranted based on staff’s and CASAC’s consideration of the evidence newly
available in this review with regard to risk and exposure assessment. In considering the
scientific evidence and other technical information available in this review, emphasis is given to
consideration of the extent to which the evidence newly available since the last review alters
conclusions drawn in the last review with regard to health and welfare effects of Pb, the exposure
levels at which they occur and the associated at-risk populations and ecological receptors or
ecosystems.

The overarching questions in this review, as in all NAAQS reviews, regard the support
provided by the currently available scientific evidence and exposure/risk-based information for
the adequacy of the current standards and the extent to which the scientific evidence and
technical information provides support for concluding that consideration of alternative standards
may be appropriate. The analyses presented in this draft PA to address such questions lead to
preliminary staff conclusions that it is appropriate to consider retaining the current primary and
secondary standards without revision; accordingly, no potential alternative standards have been
identified by staff for consideration in this review. Comments and recommendations from
CASAC, and public comments, based on review of this draft PA, will inform final staff
conclusions and the presentation of information in the final PA.
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Current Lead NAAQS and Scope of Review

The NAAQS for Pb was initially set in 1978. Review of the 1978 NAAQS for Pb,
completed in October 2008, resulted in substantial revision based on the large body of evidence
accumulated over the intervening three decades. In terms of the basic elements of the NAAQS,
the level of the primary standard was lowered by an order of magnitude from 1.5 pg/m? to 0.15
ng/m? and the averaging time was revised to a rolling three-month period (from a period based
on calendar quarters) with a maximum (not-to-be exceeded) form, evaluated over a 3-year
period. The indicator of Pb in total suspended particles (Pb-TSP) was retained, reflecting the
evidence that Pb particles of all sizes pose health risks. The secondary standard was revised to
be identical in all respects to the revised primary standard.

The multimedia and persistent nature of Pb contributes complexities to the review of the
Pb NAAQS unlike issues addressed in other NAAQS reviews. Air-related Pb distributes from
air to other media, including indoor and outdoor dusts, soil, food, drinking water, as well as
surface water and sediments. As a result, review of the Pb NAAQS considers the protection
provided against the health and environmental effects of air-related Pb associated both with
exposures to Pb in ambient air and with exposures to Pb that makes its way from ambient air into
other media. Additional complexity derives from the recognition that exposure to Pb also results
from nonair sources, including Pb in paint, tap water affected by plumbing containing Pb, lead-
tainted products, as well as surface water discharges and runoff from industrial sites. Such
nonair sources contribute to the total burden of Pb in the human body and in the environment,
making it much more difficult to assess independently the health and welfare effects attributable
to air-related Pb that are the focus of the NAAQS. Further, the persistence of Pb in the human
body and the environment is another important consideration in assessing the adequacy of the
current Pb standards. In so doing, staff is mindful of the history of the greater and more
widespread atmospheric emissions that occurred in previous years (e.g., under the previous Pb
standard, and prior to establishment of any Pb NAAQS) and that contributed to the Pb that exists
in human populations and ecosystems today. Likewise, staff also recognizes the role of nonair
sources of Pb, now and in the past, that also contribute to the Pb that exists in human populations
and ecosystems today. As in the last Pb NAAQS review, this backdrop of environmental Pb
exposure, and its impact on the populations and ecosystems which may be the subjects of the
currently available scientific evidence, complicates our consideration of the health and welfare
protection afforded by the current NAAQS.
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Characterization of Ambient Air Lead

Emissions to ambient air and associated air Pb concentrations have declined substantially
over the past several decades. The most dramatic reductions in Pb emissions occurred prior to
1990 in the transportation sector due to the removal of Pb from gasoline. Lead emissions were
further reduced substantially between 1990 and 2008, with significant reductions occurring in the
metals industries at least in part as a result of national emissions standards for hazardous air
pollutants. Additional reductions in stationary source emissions are also anticipated from
regulations which have been promulgated since 2008 under Section 112 of the CAA.

As at the time of the last review, the majority of Pb emissions nationally is associated
with combustion of leaded aviation gasoline by piston-driven aircraft. The largest sources on a
local scale are generally associated with metals industries. As a result of revisions to monitoring
regulations stemming from the last Pb NAAQS review, Pb NAAQS monitors are required near
the largest Pb emissions sources, as well as in sites distant from such sources in large population
areas. Ambient air Pb monitoring data available thus far from this expanded network continue to
illustrate the source-related aspect of airborne Pb, with highest concentrations near large sources
and lowest in areas removed from sources. In addition, Pb monitoring data are also being
collected over at least a one-year period near a set of airports identified as most likely to have
elevated Pb concentrations due to leaded aviation gasoline usage. These data will inform future
airport monitoring activities, as well as an ongoing investigation into Pb emissions from piston-
engine aircraft under Section 231 of the Clean Air Act, separate from this Pb NAAQS review.

Lead occurs in ambient air in particulate form and, with characteristics and spatial
patterns influenced by a number of factors, deposits from air to surfaces in natural and human-
made environments. By this deposition process and subsequent transfer processes, ambient air
Pb is distributed into multiple human exposure pathways and environmental media in aquatic
and terrestrial ecosystems. In areas removed from large air emissions sources, currently
available information on Pb concentrations in nonair media includes numerous examples of
declines in surface concentrations reflective of the reductions in deposition over the past several
decades. In areas near large air sources where emissions reductions have occurred, only very
limited information is available, such as for reductions in air and surface dust concentrations,
with even less information available on trends for other media such as surface soils.

Health Effects and Review of the Primary Standard

Lead has long been recognized to exert a broad array of deleterious effects on multiple
organ systems as described in the ISA for this review and consistent with conclusions of prior
scientific assessments. Over the three decades from the time the standard was initially set in
1978 through its revision with the NAAQS review completed in 2008, the evidence base
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expanded considerably in a number of areas, including with regard to effects on neurocognitive
function in young children at increasingly lower blood Pb levels. These effects formed the
primary basis for the 2008 revisions to the primary standard. The current standard was set most
specifically to provide appropriate public health protection from the effects of air-related Pb on
cognitive function (e.g., 1Q loss) in young children. In so doing, the standard was judged to
provide the requisite public health protection from the full array of health effects of Pb,
consistent with the CAA requirement that the primary standard, in the judgment of the
Administrator, based on the latest scientific knowledge, is requisite to protect public health with
an adequate margin of safety.

The health effects evidence newly available in this review, as critically assessed in the
ISA in conjunction with the full body of evidence, reaffirms conclusions on the broad array of
effects recognized for Pb in the last review. Further, staff observes the general consistency of the
current evidence with the evidence available in the last review, particularly with regard to key
aspects of the evidence on which the current standard is based. These key aspects include those
regarding the relationships between air Pb concentrations and the associated Pb in the blood of
young children (i.e., air-to-blood ratios) as well as between total blood Pb levels and effects on
neurocognitive function (i.e., concentration-response (C-R) functions for 1Q loss). Factors
characterizing these two relationships are the key inputs to the framework developed in the last
review to translate the available evidence into a basis for considering a primary Pb standard that
would be requisite to protect against this and other Pb-related health endpoints. This framework
is again considered in light of the current available evidence. This Pb NAAQS review, like any
NAAQS review, requires public health policy judgments. The public health policy judgments
for this review include the public health significance of a given magnitude of 1Q loss in a small
subset of highly exposed children (i.e., those likely to experience air-related Pb exposures at the
level of the standard), as well as how to consider the nature and magnitude of the array of
uncertainties that are inherent in the evidence and in the application of this specific framework.

In also considering the quantitative risk estimates associated with the current standard,
based on the risk assessment conducted in the last review, staff observes that these estimates
indicate a level of risk that is roughly consistent with and generally supportive of conclusions
drawn from the evidence using the evidence-based air-related 1Q loss framework. Staff
additionally recognizes the complexity of the modeling done as part of that assessment and the
substantial limitations and uncertainties in the resulting risk estimates.

Based on the above considerations, staff preliminarily concludes that the currently
available information supports a primary standard as protective as the current standard and that it
is appropriate to consider retaining the current standard without revision. In so doing, staff
additionally notes that the final decision on the adequacy of the current standard is largely a
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public health policy judgment to be made by the Administrator, drawing upon the scientific
information as well as judgments about how to consider the range and magnitude of uncertainties
that are inherent in the scientific evidence and technical analyses. In this context, staff
recognizes that the uncertainties and limitations associated with the many aspects of the
relationship between air Pb concentrations and blood Pb levels and associated health effects are
amplified with consideration of increasingly lower air concentrations. In staff’s view, based on
the current evidence there is appreciable uncertainty associated with drawing conclusions
regarding whether there would be reductions in risk to public health from alternative lower levels
as compared to the level of the current standard. Thus, staff concludes that the basis for any
consideration of alternative lower standard levels would reflect different public health policy
judgments as to the appropriate approach for weighing uncertainties in the evidence and for
providing requisite protection of public health with an adequate margin of safety. Accordingly,
and in light of the preliminary staff conclusion that it is appropriate to consider the current
standard to be adequate, this document does not identify potential alternative standards for
consideration in this review.

Welfare Effects and Review of the Secondary Standard

Consideration of the welfare effects evidence and screening-level risk information in the
last review (completed in 2008) led to the conclusion that there was a potential for adverse
welfare effects occurring under the then-current Pb standard (set in 1978), although there were
insufficient data to provide a quantitative basis for setting a secondary standard different from
the primary standard. Accordingly, the secondary standard was substantially revised to be
identical in all respects to the newly revised primary standard.

In assessing the currently available scientific evidence and the exposure/risk information
with regard to support for the adequacy of the protection afforded by the current standard, staff
observes the general consistency of the current evidence with that available in the last review,
including the substantial limitations in the current evidence that complicate conclusions
regarding the potential for Pb emissions under the current, much lower standard to contribute to
welfare effects. Thus, based on the staff analysis, framed by key policy-relevant questions for
the review, staff preliminarily concludes that consideration should be given to retaining the
current standard, without revision, and this document does not identify potential alternative
standards for consideration in this review.
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1 INTRODUCTION

1.1 PURPOSE

The U.S. Environmental Protection Agency (EPA) is presently conducting a review of
the primary (health-based) and secondary (welfare-based) national ambient air quality standards
(NAAQS) for lead (Pb). The overall plan and schedule for this review were presented in the
Integrated Review Plan for the National Ambient Air Quality Standards for Lead (IRP; USEPA,
2011a). The IRP also identified key policy-relevant issues to be addressed in this review and
discussed the key documents that generally inform NAAQS reviews, including an Integrated
Science Assessment (ISA), Risk and Exposure Assessments (REAs), and a Policy Assessment
(PA). The PA presents a staff evaluation of the policy implications of the key scientific and
technical information in the ISA and REAs for EPA’s consideration.! The PA generally
provides a transparent evaluation and staff conclusions regarding policy considerations related to
reaching judgments about the adequacy of the current standards, and, if revision is considered,
what revisions may be appropriate to consider.

When final, the PA is intended to help “bridge the gap” between the Agency’s scientific
assessments presented in the ISA and REAs, and the judgments required of the EPA
Administrator in determining whether it is appropriate to retain or revise the NAAQS. In
evaluating the adequacy of the current standard and whether it is appropriate to consider
alternative standards, the PA focuses on information that is most pertinent to evaluating the basic
elements of the NAAQS: indicator,” averaging time, form,” and level. These elements, which
together serve to define each standard, must be considered collectively in evaluating the health
and welfare protection afforded by the Pb standards. The PA integrates and interprets the
information from the ISA and REAs to frame policy options for consideration by the
Administrator. In so doing, the PA recognizes that the selection of a specific approach to
reaching final decisions on primary and secondary NAAQS will reflect the judgments of the

Administrator.

" The terms “staff” and “we” throughout this document refer to staff in the EPA’s Office of Air Quality
Planning and Standards (OAQPS). In past NAAQS reviews, this document was referred to as the OAQPS Staff
Paper.

? The “indicator” of a standard defines the chemical species or mixture that is to be measured in
determining whether an area attains the standard. The indicator for the Pb NAAQS is lead in total suspended
particles.

3 The “form” of a standard defines the air quality statistic that is to be compared to the level of the standard
in determining whether an area attains the standard. For example, the form of the annual PM, s NAAQS is the 3-
year average of the weighted annual mean PM, s concentrations, while the form of the 8-hour CO NAAQS is the
second-highest 8-hour average in a year.

January 2013 1-1 Draft — Do Not Quote or Cite



O 00 9 O W A W N =

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

The development of the PA is also intended to facilitate advice to the Agency and
recommendations to the Administrator from an independent scientific review committee, the
Clean Air Scientific Advisory Committee (CASAC), as provided for in the Clean Air Act. As
discussed below in section 1.2.1, the CASAC is to advise not only on the Agency’s assessment
of the relevant scientific information, but also on the adequacy of the existing standards, and to
make recommendations as to any revisions of the standards that may be appropriate. The EPA
facilitates CASAC advice and recommendations, as well as public input and comment, by
requesting CASAC review and public comment on one or more drafts of the PA.

The decision whether to prepare one or more drafts of the PA is influenced by
preliminary staff conclusions and associated CASAC advice and public comment, among other
factors. Typically, a second draft PA has been prepared in cases where the available information
calls into question the adequacy of the current standard and analyses of potential alternative
standards are developed taking into consideration CASAC advice and public comment. In such
cases, a second draft PA includes preliminary staff conclusions regarding potential alternative
standards and undergoes CASAC review and public comment prior to preparation of the final
PA. When such analyses are not undertaken, a second draft PA may not be warranted.

In this draft PA for this review of the Pb NAAQS, we consider the scientific and
technical information available in this review as assessed in the third draft Integrated Science
Assessment for Lead (henceforth referred to as the ISA [USEPA, 2012a]), prepared by EPA’s
National Center for Environmental Assessment (NCEA), and the quantitative human exposure
and health risk and screening-level ecological risk assessments performed in the last review. As
discussed below in section 1.2.3, upon consideration of the evidence newly available in this
review with regard to risk and exposure assessment, staff concluded that new health and welfare
REAs were not warranted. Accordingly, the quantitative risk information considered in this PA
is drawn from the quantitative human exposure and health risk and screening-level ecological
risk assessments performed in the last review (the 2007 Health Risk Assessment Report or 2007
REA [USEPA, 2007a] and the 2006 screening-level Ecological Risk Assessment or 2006 REA
[ICF, 2006]), and is interpreted in the context of newly available evidence in this review.

The evaluation and preliminary staff conclusions presented in this draft PA for the Pb
NAAQS have been informed by comments and advice received from CASAC in their reviews of
the other draft Agency documents prepared thus far in this NAAQS review. Review and
comments from CASAC, and public comment, on this draft PA will inform the final evaluation
and staff conclusions in the final PA.

Beyond informing the EPA Administrator and facilitating the advice and
recommendations of CASAC and the public, the PA is also intended to be a useful reference to

all parties interested in the Pb NAAQS review. In these roles, it is intended to serve as a single
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source of the most policy-relevant information that informs the Agency’s review of the lead

NAAQS, and it is written to be understandable to a broad audience.

1.2 BACKGROUND

1.2.1 Legislative Requirements

Two sections of the Clean Air Act (CAA or the Act) govern the establishment and
revision of the NAAQS. Section 108 (42 U.S.C. section 7408) directs the Administrator to
identify and list certain air pollutants and then to issue air quality criteria for those pollutants.
The Administrator is to list those air pollutants that in her “judgment, cause or contribute to air
pollution which may reasonably be anticipated to endanger public health or welfare;” “the
presence of which in the ambient air results from numerous or diverse mobile or stationary
sources;” and “for which . . . [the Administrator] plans to issue air quality criteria...” Air quality
criteria are intended to “accurately reflect the latest scientific knowledge useful in indicating the
kind and extent of all identifiable effects on public health or welfare which may be expected
from the presence of [a] pollutant in the ambient air . . .” 42 U.S.C. § 7408(b). Section 109 (42
U.S.C. 7409) directs the Administrator to propose and promulgate “primary” and “secondary”
NAAQS for pollutants for which air quality criteria are issued. Section 109(b)(1) defines a
primary standard as one “the attainment and maintenance of which in the judgment of the
Administrator, based on such criteria and allowing an adequate margin of safety, are requisite to
protect the public health.”® A secondary standard, as defined in section 109(b)(2), must “specify
a level of air quality the attainment and maintenance of which, in the judgment of the
Administrator, based on such criteria, is requisite to protect the public welfare from any known
or anticipated adverse effects associated with the presence of [the] pollutant in the ambient air.”

The requirement that primary standards provide an adequate margin of safety was
intended to address uncertainties associated with inconclusive scientific and technical
information available at the time of standard setting. It was also intended to provide a reasonable
degree of protection against hazards that research has not yet identified. See Lead Industries
Association v. EPA, 647 F.2d 1130, 1154 (D.C. Cir 1980), cert. denied, 449 U.S. 1042 (1980);
American Petroleum Institute v. Costle, 665 F.2d 1176, 1186 (D.C. Cir. 1981), cert. denied, 455

* The legislative history of section 109 indicates that a primary standard is to be set at “the maximum
permissible ambient air level . . . which will protect the health of any [sensitive] group of the population,” and that
for this purpose “reference should be made to a representative sample of persons comprising the sensitive group
rather than to a single person in such a group” S. Rep. No. 91-1196, 91st Cong., 2d Sess. 10 (1970).

’ Welfare effects as defined in section 302(h) (42 U.S.C. § 7602(h)) include, but are not limited to, “effects
on soils, water, crops, vegetation, man-made materials, animals, wildlife, weather, visibility and climate, damage to
and deterioration of property, and hazards to transportation, as well as effects on economic values and on personal
comfort and well-being.”
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U.S. 1034 (1982); American Farm Bureau Federation v. EPA, 559 F. 3d 512, 533 (D.C. Cir.
2009); Association of Battery Recyclers v. EPA, 604 F. 3d 613, 617-18 (D.C. Cir. 2010). Both
kinds of uncertainties are components of the risk associated with pollution at levels below those
at which human health effects can be said to occur with reasonable scientific certainty. Thus, in
selecting primary standards that provide an adequate margin of safety, the Administrator is
seeking not only to prevent pollution levels that have been demonstrated to be harmful but also
to prevent lower pollutant levels that may pose an unacceptable risk of harm, even if the risk is
not precisely identified as to nature or degree. The CAA does not require the Administrator to
establish a primary NAAQS at a zero-risk level or at background concentration levels, see Lead
Industries v. EPA, 647 F.2d at 1156 n.51, but rather at a level that reduces risk sufficiently so as
to protect public health with an adequate margin of safety.

In addressing the requirement for an adequate margin of safety, the EPA considers such
factors as the nature and severity of the health effects involved, the size of sensitive population(s)
at risk, and the kind and degree of the uncertainties that must be addressed. The selection of any
particular approach to providing an adequate margin of safety is a policy choice left specifically
to the Administrator’s judgment. See Lead Industries Association v. EPA, 647 F.2d at 1161-62;
Whitman v. American Trucking Associations, 531 U.S. 457, 495 (2001).

In setting primary and secondary standards that are “requisite” to protect public health
and welfare, respectively, as provided in section 109(b), EPA’s task is to establish standards that
are neither more nor less stringent than necessary for these purposes. In so doing, the EPA may
not consider the costs of implementing the standards. See generally, Whitman v. American
Trucking Associations, 531 U.S. 457, 465-472, 475-76 (2001). Likewise, “[a]ttainability and
technological feasibility are not relevant considerations in the promulgation of national ambient
air quality standards.” American Petroleum Institute v. Costle, 665 F. 2d at 1185.

Section 109(d)(1) requires that “not later than December 31, 1980, and at 5-year
intervals thereafter, the Administrator shall complete a thorough review of the criteria
published under section 108 and the national ambient air quality standards . . . and shall make
such revisions in such criteria and standards and promulgate such new standards as may be
appropriate . . . .” Section 109(d)(2) requires that an independent scientific review committee
“shall complete a review of the criteria . . . and the national primary and secondary ambient air
quality standards . . . and shall recommend to the Administrator any new . . . standards and

revisions of existing criteria and standards as may be appropriate . . . .” Since the early 1980's,
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this independent review function has been performed by the Clean Air Scientific Advisory
Committee (CASAC).°

1.2.2 History of Lead NAAQS Reviews

Unlike pollutants such as particulate matter and carbon monoxide, air quality criteria had
not been issued for Pb as of the enactment of the Clean Air Act of 1970, which first set forth the
requirement to set national ambient air quality standards based on air quality criteria. In the
years just after enactment of the CAA, the EPA did not intend to issue air quality criteria for Pb,
and accordingly had not listed Pb under Section 108 of the Act. The EPA had determined to
control Pb air pollution through regulations to phase-out use of Pb additives in gasoline and the
EPA viewed those controls, and possibly additional federal controls, as the best approach to
controlling Pb emissions (See 41 FR 14921 (April 8, 1976). However, the decision not to list Pb
under Section 108 was challenged by environmental and public health groups and the U.S.
District Court for the Southern District of New York concluded that the EPA was required to list
Pb under Section 108. (Natural Resources Defense Council v. EPA, 411 F. Supp. 864 21 [S.D.
N.Y. 1976], aft’d, 545 F.2d 320 [2d Cir. 1978]).

Accordingly, on April 8, 1976, the EPA published a notice in the Federal Register that
Pb had been listed under Section 108 as a criteria pollutant (41 FR 14921) and on October 5,
1978, the EPA promulgated primary and secondary NAAQS for Pb under Section 109 of the Act
(43 FR 46246). Both primary and secondary standards were set at a level of 1.5 micrograms per
cubic meter (ug/m’), measured as Pb in total suspended particles (Pb-TSP), not to be exceeded
by the maximum arithmetic mean concentration averaged over a calendar quarter. These
standards were based on the 1977 Air Quality Criteria for Lead (USEPA, 1977).

The first review of the Pb standards was initiated in the mid-1980s. The scientific
assessment for that review is described in the 1986 Air Quality Criteria for Lead (USEPA,
1986a), the associated Addendum (USEPA, 1986b) and the 1990 Supplement (USEPA, 1990a).
As part of the review, the Agency designed and performed human exposure and health risk
analyses (USEPA, 1989), the results of which were presented in a 1990 Staff Paper (USEPA,
1990b). Based on the scientific assessment and the human exposure and health risk analyses, the
1990 Staff Paper presented recommendations for consideration by the Administrator (USEPA,
1990b). After consideration of the documents developed during the review and the significantly
changed circumstances since Pb was listed in 1976, the Agency did not propose any revisions to
the 1978 Pb NAAQS. In a parallel effort, the Agency developed the broad, multi-program,
multimedia, integrated U.S. Strategy for Reducing Lead Exposure (USEPA, 1991). As part of

® Lists of CASAC members and of members of the CASAC Pb Review Panel are available at:
http://yosemite.epa.gov/sab/sabproduct.nsf/WebCASAC/CommitteesandMembership? OpenDocument.
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implementing this strategy, the Agency focused efforts primarily on regulatory and remedial
clean-up actions aimed at reducing Pb exposures from a variety of nonair sources judged to pose
more extensive public health risks to U.S. populations, as well as on actions to reduce Pb
emissions to air, such as bringing more areas into compliance with the existing Pb NAAQS
(USEPA, 1991).

The most recent review of the Pb air quality criteria and standards was initiated in
November 2004 (69 FR 64926) and the Agency’s plans for preparation of the Air Quality
Criteria Document and conduct of the NAAQS review were presented in documents completed
in 2005 and early 2006 (USEPA, 2005; USEPA 2006a).” The schedule for completion of the
review was governed by a judicial order in Missouri Coalition for the Environment v. EPA (No.
4:04CV00660 ERW, Sept. 14, 2005; and amended on April 29, 2008 and July 1, 2008), which
specified a schedule for the review of duration substantially shorter than five years.

The scientific assessment for the review is described in the 2006 Air Quality Criteria for
Lead (USEPA, 2006b; henceforth referred to as the 2006 CD), multiple drafts of which received
review by CASAC and the public. The EPA also conducted human exposure and health risk
assessments and a pilot ecological risk assessment for the review, after consultation with
CASAC and receiving public comment on a draft analysis plan (USEPA, 2006¢). Drafts of these
quantitative assessments were reviewed by CASAC and the public. The pilot ecological risk
assessment was released in December 2006 (ICF, 2006) and the final health risk assessment
report was released in November 2007 (USEPA, 2007a). The policy assessment based on both
of these assessments, air quality analyses and key evidence from the AQCD was presented in the
Staff Paper (USEPA, 2007b), a draft of which also received CASAC and public review. The
final Staff Paper presented OAQPS staff’s evaluation of the public health and welfare policy
implications of the key studies and scientific information contained in the Criteria Document and
presented and interpreted results from the quantitative risk/exposure analyses conducted for this
review. Based on this evaluation, the Staff Paper presented OAQPS staff recommendations that
the Administrator give consideration to substantially revising the primary and secondary
standards to a range of levels at or below 0.2 pg/m’.

Immediately subsequent to completion of the Staff Paper, the EPA issued an advance
notice of proposed rulemaking (ANPR) that was signed by the Administrator on December 5,
2007 (72 FR 71488).® CASAC provided advice and recommendations to the Administrator with
regard to the Pb NAAQS based on its review of the ANPR and the previously released final Staff

" In the current review, these two documents have been combined in the IRP.

¥ The ANPR was one of the features of the revised NAAQS review process that EPA instituted in 2006. In
2009 (Jackson, 2009), this component of the process was replaced by reinstatement of policy assessment prepared
by OAQPS staff (previously termed the OAQPS Staff Paper).
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Paper and risk assessment reports. The proposed decision on revisions to the Pb NAAQS was
signed on May 1, 2008 and published in the Federal Register on May 20, 2008 (73 FR 29184).
Members of the public provided both written and, at two public hearings, oral comments and the
CASAC Pb Panel also provided advice and recommendations to the Administrator based on its
review of the proposal notice. The final decision on revisions to the Pb NAAQS was signed on
October 15, 2008 and published in the Federal Register on November 12, 2008 (73 FR 66964).
The November 2008 notice described EPA’s decision to revise the primary and
secondary NAAQS for Pb, as discussed more fully in section 4.1.1 below. In consideration of
the much-expanded health effects evidence on neurocognitive effects of Pb in children, the EPA
substantially revised the primary standard from a level of 1.5 pg/m” to a level of 0.15 pg/m’.
The averaging time was revised to a rolling three-month period with a maximum (not-to-be-
exceeded) form, evaluated over a three-year period. The indicator of Pb-TSP was retained,
reflecting the evidence that Pb particles of all sizes pose health risks. The secondary standard
was revised to be identical in all respects to the revised primary standards.” Revisions to the
NAAQS were accompanied by revisions to the data handling procedures, the treatment of
exceptional events and the ambient air monitoring and reporting requirements, as well as
emissions inventory reporting requirements.'’ One aspect of the new data handling requirements
is the allowance for the use of Pb-PM;( monitoring for Pb NAAQS attainment purposes in
certain limited circumstances at non-source-oriented sites. Subsequent to the 2008 rulemaking,
additional revisions were made to the monitoring network requirements as described in chapter 2

below.

1.2.3 Current Lead NAAQS Review
On February 26, 2010, the EPA formally initiated its current review of the air quality

criteria and standards for Pb, requesting the submission of recent scientific information on
specified topics (75 FR 8934). Soon after this, the EPA held a science policy workshop to
discuss the policy-relevant science, which informed identification of key policy issues and
questions to frame the review of the Pb NAAQS (75 FR 20843). Drawing from the workshop
discussions, the EPA developed the draft IRP (USEPA, 2011c). The draft IRP was made
available in late March 2011 for consultation with the CASAC Pb Review Panel and for public
comment (76 FR 20347). This document was discussed by the Panel via a publicly accessible

? The current NAAQS for Pb are specified at 40 CFR 50.16.

' The current federal regulatory measurement methods for Pb are specified in 40 CFR 50, Appendix G and
40 CFR part 53. Consideration of ambient air measurements with regard to judging attainment of the standards is
specified in 40 CFR 50, Appendix R. The Pb monitoring network requirements are specified in 40 CFR 58,
Appendix D, section 4.5. Guidance on the approach for implementation of the new standards was described in the
Federal Register notices for the proposed and final rules (73 FR 29184; 73 FR 66964).
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teleconference consultation on May 5, 2011 (76 FR 21346; Frey, 2011a). The final IRP,
developed in consideration of CASAC advice and public comment, was released in November,
2011 (USEPA, 2011a; 76 FR 76972).

In developing the ISA for this review, the EPA held a workshop in December 2010 to
discuss with invited scientific experts preliminary draft materials and released the first external
review draft of the document for CASAC review and public comment on May 6, 2011 (USEPA,
2011d; 76 FR 26284; 76 FR 36120). The CASAC Pb Review Panel met at a public meeting on
July 20, 2011 to review the draft ISA (76 FR 36120). The CASAC provided comments in a
December 9, 2011 letter to the EPA Administrator (Frey and Samet, 2011). The second external
review draft ISA was released for CASAC review and public comment in February 2012
(USEPA, 2012b, 77 FR 5247) and was the subject of a public meeting on April 10-11, 2012 (77
FR 14783). The CASAC provided comments in a July 20, 2012 letter (Samet and Frey, 2012).
The third external review draft was released for CASAC review and public comment in
November 2012 (USEPA, 2012a, 77 FR 70776). That document, together with this draft Policy
Assessment, will be the subject of a public meeting on February 5-6, 2013 (78 FR 938). The
final ISA is targeted for release in late spring 2013.

As described in the IRP, the EPA developed and released for CASAC review and public
comment in June 2011 an REA Planning Document (USEPA, 2011b; 76 FR 58509). This
document presented a critical evaluation of the information related to Pb human and ecological
exposure and risk (e.g., data, modeling approaches) newly available in this review, with a focus
on consideration of the extent to which new or substantially revised REAs for health and
ecological risk are warranted by the newly available evidence. Evaluation of the newly available
information with regard to designing and implementing health and ecological REAs for this
review led us to conclude that the currently available information did not provide a basis for
developing new quantitative risk and exposure assessments that would have substantially
improved utility for informing the Agency’s consideration of health and welfare effects and
evaluation of the adequacy of the current primary and secondary standards, respectively (REA
Planning Document, sections 2.3 and 3.3, respectively). The CASAC Pb Panel provided
consultative advice on that document and its conclusions at a public meeting on July 21, 2011
(76 FR 36120; Frey, 2011b). Based on their consideration of the REA Planning Document
analysis, the CASAC Pb Review Panel generally concurred with the conclusion that a new REA
was not warranted in this review (Frey, 2011b). In consideration of the conclusions reached in
the REA Planning Document and CASAC’s consultative advice, the EPA has not developed
REAs for health and ecological risk for this review. Accordingly, this Policy Assessment
considers the risk assessment findings from the last review with regard to any appropriate further

interpretation in light of the evidence newly available in this review.

January 2013 1-8 Draft — Do Not Quote or Cite



—

O 00 O N W b

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25

26
27
28
29
30
31

This draft Policy Assessment is being released for public comment and review by
CASAC. Advice from CASAC and public comments received on this draft will be considered in
preparing the final PA.

1.3 SCOPE OF CURRENT REVIEW: FATE AND MULTIMEDIA PATHWAYS OF
AMBIENT AIR LEAD

The multimedia and persistent nature of Pb contributes complexities to the review of the
Pb NAAQS unlike issues addressed in other NAAQS reviews.!' As described in section 1.1,
NAAQS are established to protect public health with an adequate margin of safety, and public
welfare from known or anticipated adverse effects, from air pollutants (substances emitted to
ambient air). Since Pb distributes from air to other media and is persistent, our review of the
NAAQS for Pb considers the protection provided against such effects associated both with
exposures to Pb in ambient air and with exposures to Pb that makes its way into other media
from ambient air. Additionally, in assessing the adequacy of protection afforded by the current
NAAQS, we are mindful of the history of the greater and more widespread atmospheric
emissions that occurred in previous years (e.g., under 1978 NAAQS, and prior to establishment
of any Pb NAAQS) and that contributed to the Pb that exists in human populations and
ecosystems today. Likewise, we also recognize the role of other, nonair sources of Pb now and
in the past that also contribute to the Pb that exists in human populations and ecosystems today.
As in the last Pb NAAQS review, this backdrop of environmental Pb exposure, and its impact on
the populations and ecosystems which may be the subjects of the currently available scientific
evidence, complicates our consideration of the health and welfare protection afforded by the
current NAAQS. In the first section below, we summarize the environmental pathways of
human and ecosystem exposures to Pb emitted to ambient air and associated complexities. The
subsequent section briefly discusses the role of historically emitted Pb in our consideration of the
adequacy of the current NAAQS for Pb.

1.3.1 Environmental Distribution and Exposure Pathways
Lead emitted to ambient air is transported through the air and is also distributed to other
media through the process of deposition, which may occur in dry conditions or in association
with precipitation, as summarized further in section 2.3 below (ISA, section 3.7.2). Once
deposited, the fate of Pb is influenced by the type of surface onto which the particles deposit and

by the type and activity level of transport processes in that location. Precipitation and other

' Some aspects of the review of the secondary standard for oxides of nitrogen and sulfur, which involved
consideration of pollutant transport and fate in nonair media with a focus on impacts to aquatic ecosystems, have
some similarity to considerations for Pb, while the Pb review also differs in other important aspects.
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natural, as well as human-influenced, processes contribute to the fate of such particles, which
affects the likelihood of subsequent human and ecological exposures, e.g., tracking into nearby
houses or transport with surface runoff into nearby water bodies (ISA, sections 3.3 and 4.1). For
example, Pb particles deposited onto impervious surfaces, such as roadway, sidewalk or other
urban surfaces, may be more available for human contact while they remain on such surfaces or
are transferred to other human environments, such as on clothing or through resuspension and
infiltration (ISA, section 4.1.1.1). Deposited Pb can also be transported (by direct deposition or
stormwater runoff) to water bodies and into associated sediments, which may provide a storage
function for Pb in aquatic ecosystems (ISA, sections 3.3.2 and 7.2.1). Lead deposited in
terrestrial ecosystems can also be incorporated into soil matrices (ISA, sections 3.3.3 and 7.2.1).
Figure 1-1 illustrates, in summary fashion, the pathways by which Pb emitted into
ambient air can be distributed in the environment and contribute to human and ecosystem
exposures. As shown in this figure, the multimedia distribution of Pb emitted into ambient air
(air-related Pb) contributes to multiple air-related pathways of human and ecosystem exposure
(ISA, sections 4.1.1 and 4.7.1)."* As illustrated in Figure 1-1, air-related pathways may involve
media other than air. Additionally, as recognized by the figure and discussed more completely in
the subsections below, Pb that has not passed through ambient air (nonair Pb) may complicate
our consideration of ambient air Pb exposures. Further, the persistence of Pb poses an additional
complication, also discussed below, with regard to consideration of exposures associated with

current Pb emissions.

2 The exposure assessment for children performed for the review completed in 2008 employed available
data and methods to develop estimates intended to inform a characterization of these pathways, as described in the
rulemaking notices for that review (73 FR 29184; 73 FR 66964) and the final Risk Assessment Report (USEPA,
2007).
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Figure 1-1. Pathways of human and ecosystem exposure to lead from ambient air.

1.3.1.1 Human Exposure Pathways

Air-related Pb exposure pathways for humans include inhalation of ambient air or
ingestion of food, water or other materials, including dust and soil, that have been contaminated
through a pathway involving Pb deposition from ambient air (ISA, section 4.1.1.1). Ambient air
inhalation pathways include both inhalation of air outdoors and inhalation of ambient air that has
infiltrated into indoor environments. The air-related ingestion pathways occur as a result of Pb
passing through the ambient air, being distributed to other environmental media and contributing
to human exposures via contact with and ingestion of indoor and outdoor dusts, outdoor soil,
food and drinking water.

Lead currently occurring in nonair media may also derive from sources other than
ambient air (nonair Pb sources), as summarized further in section 2.3 below (ISA, section 4.7.1).

For example, Pb in dust inside some houses or outdoors in some urban areas may derive from the
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common past usage of leaded paint, while Pb in drinking water may derive from the use of
leaded pipe or solder in drinking water distribution systems (ISA, section 4.1.3.3). We also
recognize the history of much greater air emissions of Pb in the past, such as that associated with
leaded gasoline usage and higher industrial emissions (as summarized in section 2.1.1 below)
which have also contributed to Pb currently occurring in other (nonair) media.

The relative importance of different pathways of human exposure to Pb, as well as the
relative contributions from Pb resulting from recent and historic air emissions and from nonair
sources, vary across the U.S. population as a result of both extrinsic factors, such as a home’s
proximity to industrial Pb sources or its history of leaded paint usage, and intrinsic factors, such
as a person’s age and nutritional status (ISA, sections 6.1, 6.2, 6.2.1, 6.2.5 and 6.2.6). For
example, a predominant Pb exposure pathway for very young children is the incidental ingestion
of indoor dust by hand-to-mouth activity (ISA, section 4.1.1.1). For adults, diet may be the
primary Pb exposure pathway (2006 CD, section 3.4). Similarly, the relative importance of air-
related and nonair-related Pb also varies with the relative magnitudes of exposure by those
pathways, which may vary with different circumstances. For example, relative contributions to a
child’s total Pb exposure from air-related exposure pathways compared to other (nonair) Pb
exposures depend on many factors, including ambient air concentrations and air deposition in the
area where the child resides (as well as in the area from which the child’s food derives), as well
as access to other sources of Pb exposure such as Pb paint, tap water affected by plumbing
containing Pb, and lead-tainted products. Studies indicate that in the absence of paint-related
exposures, Pb from other sources such as nearby stationary sources of Pb emissions may
dominate a child’s Pb exposures (ISA, sections 4.1 and 4.1.3.2; 2006 CD, section 3.2.3). In
other cases, such as children living in older housing with peeling paint or where renovations have
occurred, the dominant source of Pb exposure may be dust from lead paint used in the house in
the past. Depending on Pb levels in a home’s tap water, drinking water can sometimes be a
significant source. Lead exposure may also be the result of a mixture of contributions from
multiple sources, with no one source dominating. Our understanding of the relative contribution
of air-related Pb to ingestion exposure pathways is limited by the paucity of studies that parse
ingestion exposure pathways with regard to air-related and nonair Pb. Our understanding of the
relative contribution of air-related Pb associated with historical emissions and that from recent

emissions is similarly limited.

1.3.1.2 Ecosystem Exposure Pathways

The distribution of Pb from ambient air to other environmental media also influences the
exposure pathways in terrestrial and aquatic ecosystems. Exposure of terrestrial animals and

vegetation to air-related Pb can occur by contact with ambient air or by contact with soil, water
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or food items that have been contaminated by Pb from ambient air (ISA, section 7.2). Transport
of Pb into aquatic systems similarly provides for exposure of biota in those systems, and
exposures may vary among systems as a result of differences in sources and levels of
contamination, as well as characteristics of the systems themselves. In addition to Pb contributed
by current atmospheric deposition, Pb may occur in aquatic systems as a result of nonair sources
such as industrial discharges or mine-related drainage, of historical air Pb emissions (e.g.,
contributing to deposition to a water body or via runoff from soils near historical air sources) or
combinations of different types of sources (e.g., resuspension of sediments contaminated by
urban runoff and surface water discharges).

The persistence of Pb contributes an important temporal aspect to lead’s environmental
pathways, and the time (or lag) associated with realization of the impact of air Pb concentrations
on concentrations in other media can vary with the media (e.g., ISA, section 7.2.2). For example,
human exposure pathways most directly involving Pb in ambient air and exchanges of ambient
air with indoor air can respond more quickly while pathways involving exposure to Pb deposited
from ambient air into the environment (e.g., diet) generally respond more slowly. An additional
influence on the response time for nonair media is the environmental presence of Pb associated
with past, generally higher, air concentrations. For example, after a reduction in air Pb
concentrations, the time needed for sediment or surface soil concentrations to indicate a response
to reduced air Pb concentrations might be expected to be longer in areas of more substantial past
contamination than in areas with lesser past contamination. Thus, considering the Pb
concentrations occurring in nonair media as a result of air quality conditions that meet the
current NAAQS is a complexity of this review, as it also was, although to a lesser degree, with

regard to the prior standard in the last review.

1.3.2 Considerations Related to Historically Emitted Lead

In reviews of NAAQS, the overarching consideration of each review is first focused on
the general question as to whether the currently available information supports or calls into
question the adequacy of the current standard(s). In addressing that consideration for the
NAAQS for Pb, our focus is on Pb emitted to ambient air under conditions meeting the current
standard and its potential to cause health or welfare effects as a result of exposures to Pb in air or
in other media. We frame the focus in this way, which differs from that for NAAQS reviews
involving other pollutants, in consideration of the persistence of Pb in the environment over time,
a characteristic which does not affect reviews of other NAAQS. In considering the case for Pb,
however, we recognize that, because of its persistence, both recent and past Pb emissions to
ambient air contribute to current Pb exposures (via multiple exposure pathways, as summarized

in section 1.4.1 above). And we recognize that past Pb emissions in many situations were well in
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excess of the current Pb standard. Yet our task in this and every NAAQS review is focused on
assessing the adequacy of the current standard.

Lead emissions, and air concentrations, were higher in the past, and most substantially so
during the time of leaded gasoline usage, as summarized in sections 2.1 and 2.2 below. Nonair
sources of Pb to human exposure and the environment, an additional complicating feature of Pb
NAAQS reviews, were also much higher in the past. These air and nonair sources contributed
to historical human and environmental exposures. Because of the persistence of Pb, historical
exposures associated both with air-related and nonair-related sources, have contributed Pb that is
now stored within older humans and ecosystems. For example, concentrations of Pb in the bone
and blood of older members of the U.S. population, who lived during the time of widespread air
emissions associated with leaded gasoline usage (as well as higher industrial emissions) under
the previous Pb NAAQS or prior to establishment of any Pb NAAQS, are greater than what
would result from air quality conditions allowed by the current, more restrictive NAAQS.
Epidemiological studies of these populations, in which this exposure history is represented by
current bone or blood Pb concentrations, contribute to the overall evidence base regarding lead-
related health effects (as discussed in chapter 3 below). Such studies of these historically
exposed populations, however, are generally less informative in judging the adequacy of the
current primary standard (as discussed in chapter 3 below). This is in contrast to epidemiological
studies of very young populations with much shorter and more recent exposure histories (also
discussed in chapter 3).

The current distribution of Pb in U.S. ecosystems also reflects the widespread and greater
air emissions that occurred in the past, under the prior Pb NAAQS and prior to establishment of
any Pb NAAQS."” We lack information on whether adverse effects could be anticipated from
the Pb in terrestrial and aquatic ecosystems that results from air quality conditions allowed by the
current, more restrictive NAAQS. As is discussed in section 2.3 below, media in ecosystems
across the U.S. are still recovering from the past period of higher atmospheric emissions, and
their responses (e.g., in terms of temporal change in media concentrations) differ with the extent
of contamination in individual systems as well as with ecosystem-specific characteristics. Thus,
the time required for these ecosystem media to “equilibrate” or come to a “steady-state” that
reflects the influence of the current NAAQS (established in 2008) will also vary, and the
resulting “steady-state” media concentrations for the range of U.S. ecosystems are unknown.
Evidence of effects pertaining to the concentrations associated with the past, higher emissions (as
well as from nonair sources), while informative to our understanding of welfare effects

associated with environmental Pb generally, does not directly inform our consideration of

" The current distribution of Pb in U.S. ecosystems also reflects historical nonair releases.
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welfare effects that might be anticipated under the current secondary standard and thus may be

generally less informative in judging the adequacy of the current standard.

1.4 GENERAL ORGANIZATION OF THE DOCUMENT

Following this introductory chapter, this document is organized into three main parts: the
characterization of ambient Pb; lead-related health effects and the primary Pb NAAQS; and lead-
related welfare effects and the secondary Pb NAAQS. The characterization of ambient Pb is
presented in Chapter 2 and includes information on Pb properties in ambient air, current Pb
emissions and air quality patterns, historic trends, and background levels. Chapter 2 also
describes the Pb NAAQS surveillance and other Pb monitoring networks. In recognition of the
multimedia nature of Pb and the distribution into other media of Pb emitted into the air, Chapter
2 also includes information on Pb in media other than air including outdoor dust, soil, surface
water and sediment. This chapter provides a frame of reference for exposure and risk-related
considerations and subsequent discussion of the Pb NAAQS.

Chapters 3 and 4 comprise the second main part of this document, dealing with human
health and the primary standard. These chapters are organized around a series of questions,
drawn from the IRP, that address the key policy-relevant issues related to the primary standard.
Chapter 3 presents an overview of key policy-relevant health effects evidence and major health-
related conclusions from the ISA; an examination of issues related to the quantitative assessment
of health risks; key results from quantitative assessments together with a discussion of
uncertainty and variability in the results; and discussion of the public health implications of the
evidence and exposure/risk information. In this draft PA, chapter 4 includes staff’s preliminary
consideration of the scientific evidence and exposure/risk information related to the primary
standard and associated preliminary conclusions on the adequacy of the current primary
standard.

Chapters 5 and 6 comprise the third main part of this document. These chapters are
similarly organized around a series of questions, drawn from the IRP, that address the key
policy-relevant issues related to the secondary standard. Chapter 5 presents an overview of
welfare effects evidence related to these key policy-relevant issues and major welfare effects
related conclusions from the ISA; an examination of issues related to the screening level
ecological risk assessment; and key results from the risk assessment together with a discussion of
uncertainty and variability in the results; and discussion of the public welfare implications of the
quantitative assessment with regard to the current standard. The final chapter, chapter 6,
includes staff’s preliminary conclusions related to the adequacy of the current secondary

standard.
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2 AMBIENT AIR LEAD

The focus for this Pb NAAQS review is on Pb derived from those sources emitting Pb to
ambient air. As noted in section 1.3, air emissions contribute to concentrations in multiple
environmental media and the role of the nonair media is enhanced by the persistent nature of Pb.
Consequently this chapter discusses our current understanding of Pb in ambient air and of
ambient air-related Pb in other media.

Lead emitted to the air is predominantly in particulate form, with the particles occurring
in various sizes (ISA, section 3.3.1). While in some limited circumstances associated with
incomplete combustion of leaded gasoline, Pb may be emitted in gaseous form, atmospheric
conditions readily contribute to condensation into particles (ISA, section 3.2). Once emitted, Pb
can be transported long or short distances depending on their size, which influences the amount
of time spent in the aerosol phase. Consistent with previous evidence, recent research on
particulate matter with mass median diameter of 2.5 and of 10 micrometers (PM; s and PM;)
confirms the transport of airborne Pb appreciable distances from its sources. For example,
samples collected at altitude over the Pacific Ocean, as well as the seasonal pattern of Pb-PM; s
at rural sites in the western U.S. indicate transport of Pb from sources in Asia, although such
sources have been estimated to contribute less than 1 ng/m’ to western U.S. Pb concentrations
(ISA, section 3.3.1; Murphy et al., 2007). As a generality, larger particles tend to deposit more
quickly, within shorter distances from emissions points, while smaller particles remain in aerosol
phase and travel longer distances before depositing (ISA, section 2.2.1). As summarized in
section 2.2.2 below, airborne concentrations of Pb near sources are much higher, and the
representation of larger particles generally greater, than at sites not directly influenced by
sources.

In this chapter, we discuss the current information on ambient Pb regarding sources and
emissions (section 2.1), current ambient air monitoring methods and networks and associated
measurements (section 2.2) and the contribution of ambient air Pb to Pb in other media (section
2.3).

2.1 SOURCES AND EMISSIONS TO AMBIENT AIR

In this section we describe the most recently available information on sources and
emissions of Pb into the ambient air. The section does not provide a comprehensive list of all
sources of Pb, nor does it provide estimates of emission rates or emission factors for all source
categories. Rather, the discussion here is intended to identify the larger source categories, either
on a national or local scale, and generally describe their emissions and distribution within the
U.S.
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The primary data source for this discussion is the National Emissions Inventory (NEI) for
2008'. The NEI is a comprehensive and detailed estimate of air emissions of both criteria and
hazardous air pollutants from air emissions sources. The NEI is generally prepared every three
years by the EPA based primarily upon emission estimates and emission model inputs provided
by state, local, and tribal air agencies for sources in their jurisdictions, and supplemented by data
developed by the EPA. Some of these estimates are required by regulation while some are
voluntarily reported. For example, states are required to report Pb emissions from facilities
emitting more than 5 tons of Pb per year (tpy) and from facilities emitting greater than threshold
amounts for other criteria pollutants (e.g., 100 tpy of particulate matter or volatile organic
compounds; CFR 51, subpart A). Estimates of Pb emissions presented in this document (and in
the ISA) are drawn from the 2008 NEI version 3.> As a result of various Clean Air Act
requirements, emissions standards implemented since 2008 for a number of source categories
represented in the NEI are projected to result in considerably lower emissions at the current time
or in the near future.

The following sections present information relative to 2008 Pb emissions on a national
and local scale. Lead is emitted from a wide variety of source types, some of which are small
individually but for which the cumulative emissions are large, and some for which the opposite is
true. For example, a source category may be composed of many small (i.e., low-emitting)
sources or of just a few very large (high-emitting) sources. Temporal trends in the national totals
of Pb emissions are presented in Section 2.1.1. Information about the emissions source types or
categories that are large on a national scale as of 2008 is presented in Section 2.1.2, while
information on the sources that are large at the local scale is presented in Section 2.1.3.
Additional information on data sources for, limitations of and our confidence in the information

summarized here is described in Appendix 2A.

2.1.1 Temporal Trends on a National Scale
Figure 2-1 shows the substantial downward trend in Pb emissions that has occurred over
the past several decades. The most dramatic reductions in Pb emissions occurred prior to 1990
in the transportation sector due to the removal of Pb from gasoline. Lead emissions were further
reduced substantially between 1990 and 2008, with significant reductions occurring in the metals

industries at least in part as a result of national emissions standards for hazardous air pollutants.

! http://www.epa.gov/ttn/chief/net/2008inventory.html
2 With regard to Pb emissions, the 2008 NEI, version 3 (January 2013) has been augmented with sources
not included in the 2008 NEI, version 2.
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Figure 2-1. Temporal trend in air emissions: 1970-2010.

2.1.2  Sources and Emissions on National Scale - 2008

As indicated in Figure 2-1, the largest source sector emitting Pb into the atmosphere on a
national scale is aviation gasoline usage by piston engine driven aircraft. The next largest
nationally is metal working and mining. Considering the national estimates at a more detailed
scale, the largest source categories emitting Pb into the atmosphere on a national scale, after
emissions from aircraft operating on leaded fuel, are boilers and process heaters (fuel
combustion) which, while individually are generally small sources, are large when aggregated
nationally (Table 2-1). The next largest categories are various metals industries, including lead-
specific industries (Table 2-1). Together these and other sources were estimated to emit just
under a thousand tpy of Pb in the U.S. in 2008.
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Table 2-1. U.S. lead emissions by source categories estimated to emit at least 4 tpy.

Source Category Description Emissizgr?: (tons)

ALL CATEGORIES A 950
Aircraft operating on leaded fuel & 550
Industrial/Commercial/lnstitutional Boilers & Process Heaters 64
Utility Boilers 51
Iron and Steel Foundries 30
Integrated Iron and Steel Manufacturing 27
Steel Manufacturing: Electric Arc Furnaces 22
Secondary Lead Smelting 20
Primary Lead Smelting 19¢
Primary Copper Smelting 17
Mining 15
Military Base 13
Cement Production 8
Glass Manufacturing 8
Battery Manufacturing 7
Secondary Non-ferrous Metals (other) 7
Primary Non-ferrous Metals (other) 7
Carbon Black 6
Pulp and Paper Production 6
Secondary Copper Smelting 5
Fabricated Metal Products Manufacturing 5
Residential Heating 5
Municipal Waste Incineration 5
Commercial Marine Vessels 5
Sewage Sludge Incineration 4
Mineral Products Manufacturing 4

2008 NEI version 2 for nonpoint sources (residential heating).

A - Emissions estimate totals from 2008 National Emissions Inventory, version 3 (January 2013) for point sources and

B - This category includes Pb emitted at or near airports as well as Pb emitted in-flight. Lead emissions at or near
airports comprise 46% of the total aircraft lead emissions inventory. Emissions value based on EPA estimates.

C - There is some uncertainty regarding the total emissions estimate for this source category in which there is one
operational smelter, which is planning to cease the existing smelter operations at this site by April 2014 (DRRC, 2010).
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Explanation of aggregation approaches used for Tables 2-1 and 2-2:

Facilities have numerous processes that can fall into different source categories and the NEI includes process-specific
emissions estimates. Source categories are groups of facilities that can be considered as the same type of emissions
source. In order to present the emissions for source categories (e.g., secondary copper smelting) rather than for processes
(e.g., Secondary Metal Production, Copper or Rotary Furnace) in Table 2-1, we aggregated processes for each facility and
then present national estimates for source categories. The source categories used were assigned using a three-tiered
approach. First, processes known to be affected by sector-specific rules were set to the source categories. This was done
for Utility Boilers, Portland Cement plants, Electric Arc Furnaces, Municipal Waste Combustors, and Taconite Ore facilities
(mapped to Integrated Iron and Steel Manufacturing). Other source categories did not use this first tier because the
processes in the inventory have not yet been mapped to other rules. Second, for processes that clearly map to source
categories, the inventory process descriptions (Source Classification Codes) were used to assign the source category. A
good example of this is for Industrial, Commercial, and Institutional Boilers and Process Heaters. For all remaining
processes, the Facility Type inventory field was mapped to a source category. Facility Types are the basis for aggregation
used in Table 2-2. Facility Types in the NEI were set manually by EPA staff for facilities greater than 0.5 tons of Pb and
using the North American Industrial Classification System (NAICS) codes for smaller facilities. This (setting of the facility
type) was done with consideration of the primary activity identified for the facility, which usually confirmed the NAICS code.

A facility only has a single Facility Type but can have multiple processes and source categories. For example, some
facilities are secondary metal processing plants for copper, aluminum, and non-ferrous metals, which divides their
emissions into Secondary Copper and Secondary Non-Ferrous metal source categories. In these cases, the facility
website was reviewed to try to assess the predominant activity and the NAICS code was considered as well, and a Facility
Type was set using the best judgement of EPA staff. However, the emissions for these facilities are split across multiple
processes as summed in Table 2-1. To prevent double counting of facility and state counts in Table 2-2, the Facility Type
was used so that each facility shows up only once in this table.

2.1.2.1 Stationary Sources

Since the last review of the Pb NAAQS, the EPA has completed a number of regulations
which will result in reduced Pb emissions from stationary sources regulated under the Clean Air
Act sections 112 and 129. For example, in January 2012, the EPA updated the National
Emission Standards for Hazardous Air Pollutants (NESHAP) for Secondary Lead Smelting (77
FR 555). These amendments to the original maximum achievable control technology standards
apply to facilities nationwide that use furnaces to recover lead from lead-bearing scrap, mainly
from automobile batteries (15 existing facilities, one under construction). By the effective date
in 2014, this action is estimated to result in a lead emissions reduction of 13.6 tpy across the
category (a 68% reduction). Also, the NESHAP for Primary Lead Smelting was revised in 2011
(76 FR 70834) and more than a dozen additional EPA actions taken in the past 5 years, which
would not be reflected in the 2008 NEI estimates, will result in Pb emissions reductions
(Appendix 2B).
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2.1.2.2 Mobile Sources

Forty years ago, combustion of leaded gasoline was the main contributor of Pb to the air.
In the early 1970s, the EPA set national regulations to gradually reduce the Pb content in
gasoline. In 1975, unleaded gasoline was introduced for motor vehicles equipped with catalytic
converters. The EPA banned the use of leaded gasoline in highway vehicles after December
1995.

Lead emissions from piston-engine aircraft operating on leaded fuel are currently the
largest source of Pb air emissions on a national scale. Lead is added to aviation gasoline
(commonly referred to as “avgas”) used in most piston-engine aircraft in order to boost octane
and prevent engine knock.> The most commonly used avgas, 100 Octane Low Lead, contains up
to 2.12 grams Pb per gallon (ASTM D 910). The Federal Aviation Administration estimates that
in 2008, 248 million gallons of avgas were consumed in the U.S.* contributing an estimated 550
tons of Pb to the air that comprise 57% of the national Pb inventory.” Leaded avgas is used at
approximately 20,000 airport facilities in the U.S.

The EPA is currently collecting and evaluating information regarding emissions and air
concentrations of lead resulting from avgas combustion by piston-engine aircraft. This is part of
an ongoing investigation under section 231 of the Clean Air Act into the potential for these
emissions to cause or contribute to air pollution that may reasonably be anticipated to endanger
public health or welfare. This evaluation by the EPA is occurring separate from the NAAQS
review. The EPA’s investigation includes substantial analytical work. The timeline for
completion of this investigation and possible issuance of a final endangerment determination
includes completion of necessary modeling and monitoring information and other data,
development of a proposal which will be published for public comment, review and analysis of
comments received and issuance of the final determination. If the EPA issues a positive
determination that Pb emissions from aircraft engines cause or contribute to air pollution that
may reasonably be anticipated to endanger public health or welfare, the EPA would then be
required to propose and promulgate emissions standards to control aircraft engine Pb emissions,

and the Federal Aviation Administration would be required to promulgate regulations addressing

? Lead is not added to jet fuel used in commercial aircraft, military aircraft, or other turbine engine aircraft.

* U.S. Department of Transportation Federal Aviation Administration Aviation Policy and Plans. FAA
Aerospace Forecast Fiscal Years 2010-2030. p.99. Available at:
http://www.faa.gov/about/office_org/headquarters_offices/apl/aviation forecasts/aerospace forecasts/2010-
2030/media/2010%20Forecast%20Doc.pdf This document provides historical data for 2000-2008 as well as
forecast data.

> EPA (2010) Calculating Piston-Engine Aircraft Airport Inventories for Lead for the 2008 National
Emissions Inventory. EPA-420-B-10-044. Available at:
http://www.epa.gov/otaq/regs/nonroad/aviation/420b10044.pdf
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the fuel used by those aircraft. More information about EPA’s actions is available at
www.epa.gov/otag/aviation.htm.

Vehicles used in racing are not regulated by the EPA under the Clean Air Act and can
therefore use alkyl-Pb additives to boost octane. The National Association for Stock Car Auto
Racing (NASCAR) formed a voluntary partnership with the EPA with the goal of permanently
removing alkyl-Pb from racing fuels used in the racing series now known as the Sprint Cup, the
Nationwide Series and the Camping World Truck Series. The major NASCAR race series now
use unleaded fuels.

Due to the presence of Pb as a trace contaminant in gasoline, diesel fuel and lubricating
oil, cars, trucks, and engines operating in nonroad equipment, marine engines and jet aircraft
emit small amounts of Pb (ISA, Section 3.2.2.6). Additional mobile sources of Pb include brake
wear, tire wear, and loss of Pb wheel weights (ISA, Section 3.2.2.6).

2.1.2.3 Natural Sources and Long-range Transport

Some amount of Pb in the air derives from natural sources, such as volcanoes, sea salt,
and windborne soil particles from areas free of anthropogenic activity and some may also derive
from anthropogenic sources of airborne Pb located outside of the U.S. (ISA, section 3.5.5).
Emissions estimates for these sources, as well as wild forest fires and biogenic sources have not
been developed for the NEI and quantitative estimates for these processes remain an area of
significant uncertainty. Based on several different approaches, the ISA identifies several
estimates of the concentration of airborne Pb derived from natural sources. All of the estimates
are no higher than 1 nanogram per cubic meter (ng/m’), and range down as low as 0.02 ng/m’
(ISA, section 3.5.5). The data available to derive such an estimate are limited and such a value
might be expected to vary geographically with the natural distribution of Pb.

Another contribution to U.S. airborne Pb concentrations is long-range transport such as
that associated with air masses carrying Pb from sources in Asia, where controls on Pb emissions
have lagged those in the U.S. and Canada (ISA, section 3.5.5; Osterberg et al., 2008). The most
recent estimates of contributions from Asia, however, conclude that the Asian contribution to
U.S. airborne Pb concentrations is generally less than 1 ng/m’ (ISA, section 3.5.5; Murphy,
2007; Ewing et al., 2010).

2.1.2.4 Previously Deposited or Released Lead
Lead-bearing particles that occur on surface soils or built surfaces as a result of previous
or historic deposition can be a source of airborne Pb as a result of particle resuspension and may
be a significant source of airborne Pb in areas near major sources of Pb emissions. Outdoor dust
may be resuspended into the air by wind or human-induced mechanical forces, such that the

main drivers of particle resuspension are typically mechanical stressors such as vehicular traffic,
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construction and agricultural operations, and, generally to a lesser extent, the wind (ISA, section
3.3.1.3; 2006 CD, section 2.3.3). Wind resuspension is often defined in terms of a resuspension
rate, which is the fraction of a surface contaminant released per unit time. Resuspension rates
are dependent on many factors, including wind speed, soil/surface moisture, particle sizes,
presence of saltating particles and presence of vegetation; typical values range over several
orders of magnitude (ISA, section 3.3.1.3; 2006 CD, section 2.3.3). Vehicular resuspension
results from shearing stress of tires or turbulence generated by a passing vehicle and can be
affected by a number of factors including vehicle size, vehicle speed, moisture and particle size
(ISA, section 3.3.1.3; 2006 CD, section 2.3.3). Additionally, the amount of material available
for resuspension can be influenced by removal processes such as surface runoff associated with
rainfall (ISA, sections 2.2.1, 3.3.2 and 3.3.2.4). Rather than a continuous process, resuspension
may occur as a series of events. Short episodes of conditions or factors conducive to
resuspension may dominate annual averages of upward flux (2006 CD, p. 2-65). Variability and
uncertainty in these factors, and with regard to surface soil/dust composition, affect quantitative
emissions estimates for these processes (2006 CD, section 2.3.3).°

Consideration of Pb concentrations in air and surface soil/dust in different types of
locations also informs our understanding of the relative importance of resuspension of previously
deposited dust particles as an influence on airborne Pb concentrations. The relative importance
would be expected to vary with site-specific circumstances, such as the magnitude of Pb
concentrations in the surface dust and air Pb contributions from nearby sources of new Pb
emissions, as well as with variation in the forces that influence particle resuspension. For
example, the contribution of resuspension to airborne concentrations appears to be grea