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PROPOSED RESOLUTION NO. 2025-R-38
RESOLUTION NO. 3921

A RESCLUTION OF THE CITY COMMISSION OF THE CITY OF
PEMBROKE PINES, FLORIDA, STRONGLY URGING THE
FEDERAL AVIATION ADMINISTRATION AND BROWARD
COUNTY TO INVESTIGATE POTENTIAL UNSAFE FLIGHT
TRAFFIC AND FREQUENCY CONDITIONS AND PRODUCE
FINDINGS AND RECOMMENDATIONS IDENTIFYING WAYS TO
IMPROVE SAFETY AND REDUCE THE NUMBER OF PLANE
CRASHES AT NORTH PERRY AIRPORT; RENEWING THE CITY
COMMISSION’S REQUEST TO BROWARD COUNTY TO FUND,
IMPLEMENT, AND PRODUCE FINDINGS OF A STUDY TO
ASSESS THE LEAD CONCENTRATION LEVELS AT NORTH
PERRY AIRPORT AND WITHIN THE SURROUNDING

RESIDENTIAL COMMUNITY; PROVIDING FOR TRANSMITTAL;
PROVIDING FOR CONFLICTS; PROVIDING FOR
SEVERABILITY; AND PROVIDING FOR AN EFFECTIVE DATE.

WHEREAS, North Perry Airport ("*HWO") is operated by the Broward County
Aviation Department (‘BCAD"); and

WHEREAS, the Federal Aviation Administration ("FAA") is responsible for the
safety of civil aviation including issuing regulations and standards covering the
manufacturing, operations and maintenance of aircrafts; and

WHEREAS, North Perry Airport is an approximately 500-acre public-use general
aviation airport that has four (4) fixed-base operators, 154 T-Hangers, over 200 tie-down
spaces, eleven (11) flight training schools and over sixty (80) aviation-related businesses

including aerial advertising operators, aircraft maintenance, aircraft engine

maintenance, helicopter/airplane tours, and helicopter news operators; and
WHEREAS, the FAA Air Traffic Control Tower at HWO is the busiest federal

contract facility in the U.S.; and
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WHEREAS, BCAD updated the North Perry Airport master plan through a public
process in 2020; and

WHEREAS, a general aviation master plan serves as a comprehensive
roadmap for the long-term development of an airport, guiding its growth and ensuring it
can meet future aviation needs while adhering to safety standards and community
goals as well as identifying facility needs and considering environmental and
socioeconomic impacts; and

WHEREAS, the North Perry Airport Master Plan update, adopted in
2020, forecasted that by the year 2035 the airport would have approximately 255,000
annual operations (take-offs and landings); and

WHEREAS, operations in 2023 and 2024, far exceeded the 2035 forecast by
reporting over 310,000 operations annually or over 850 operations per day; and

WHEREAS, forty-one (41) planes have crashed in and around North Perry
Airport in the past five (5) years, resulting in several fatalities and significant property
damage on the ground; and

WHEREAS, the U.S. Environmental Protection Agency has identified North
Perry Airport as one of the worst general aviation airports in the couniry when it
comes to deadly lead emissions, with only four other airports generating more of the
poisonous substance that was banned in automobile fuel decades ago because of
its danger to humans, in particular children; and

WHEREAS, the City Commission formally requested in 2023 that Broward

County conduct and produce the findings of a study assessing the lead concentration

levels at North Perry Airport and the surrounding residential community, with the
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passage of Resolution No. 3830, attached hereto as Exhibit “A™; and
WHEREAS, to date, the City has not received the results of such study and has
no reason to believe that Broward County has conducted the requested study; and
WHEREAS, the City Commission has determined it is in the best interest of the
citizens and residents of the City of Pembroke Pines fo sfrongly urge the FAA and
BCAD to investigate the impact of the increased airport operations on flight safety
conditions at North Perry Airport and related environmental impacts, as well as to
renew its request to Broward County to conduct a study on the lead concentration
levels in and around the North Perry Airport to identify measures and take actions that

will protect residents and visitors of the surrounding area.
NOW, THEREFORE, BE IT RESOLVED BY THE CITY COMMISSION OF THE

CITY OF PEMBROKE PINES, FLORIDA, AS FOLLOWS:

Section 1. The foregoing "WHEREAS" clauses are hereby ratified and
confirmed as being true and correct and are hereby made a specific part of this

Resolution.

Section 2. The City Commission formally requests the Federal Aviation
Administration and Broward County to investigate potential unsafe flight traffic and
frequency conditions and produce findings and recommendations identifying ways to

improve safety and reduce the number of plane crashes at North Perry Airport.

Section3. The City Commission formally renews its request that Broward
County conduct an air-quality study to determine the air pollution levels, including the lead
concentration levels, present in and around the North Perry Airport and within the
surrounding residential community.
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Section 4. The City Commission requests that Broward County de-authorize the

North Perry Airport Community Advisory Committee as an advisory board and replace it

with a North Perry Airport Standing Oversight Committee with the authority to perform

comprehensive reviews of the airport and its impact on the surrounding community;

Section 5. The City Clerk is hereby directed to transmit a copy of this Resolution

to Bryan Bedford, Administrator of the Federal Aviation Administration, as well as Acting
Regional Administrator Ryan Almasy and Acting Deputy Regional Administrator Elisabeth

Smeda.

Section 6. The City Clerk is hereby directed to transmit a copy of this Resolution

to the Broward County Mayor, the Broward County Board of County Commissioners, and

the Broward County Administrator.

Section7.  All resolutions or parts of resolutions in conflict herewith are hereby

repealed to the extent of such conflict.

Section 8, Ifany clause, section, other part or application of this Resolution is held

by any court of competent jurisdiction to be unconstitutional or invalid, in part or application,

it shall not affect the validity of the remaining portions or applications of this Resolution.

Section 9. This Resolution shall become effective immediately upon its passage

and adoption.

[REMAINDER OF PAGE
INTENTIONALLY LEFT BLANK]
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PASSED AND ADOPTED BY THE CITY COMMISSION OF THE CITY OF PEMBROKE

PINES, FLORIDA, THIS6th DAY OF August 2025,

CITY OF P BROKEE PINES, E ORIDA

By:
MA’/OR ANGELO CASTILLC
/
CASTILLO AYE
HERNANDEZ AYE
GOOD AYE
APRRQVED AS TO FORM: ODRIGUES AVE

OFEICE OF THE CITWATTORNEY
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PROPOSED RESOLUTION NO. 2023-R-25

RESOLUTION NO, 3830

A RESOLUTION OF THE CITY COMMISSION OF THE CITY OF
PEMBROKE PINES, FLORIDA, STRONGLY URGING BROWARD
COUNTY AS THE OWNER AND MANAGER OF NORTH PERRY
AIRPORT TO FUND, IMPLEMENT, AND PRODUCE THE FINDINGS
OF A STUDY TO ASSESS THE LEAD CONCENTRATION LEVELS IN
AND AROUND THE AIRPORT AND WITHIN THE SURROUNDING
RESIDENTIAL COMMUNITY; PROVIDING FOR TRANSNITTAL;
PROVIDING FOR CONFLICTS; PROVIDING FOR SEVERABILITY;
PROVIDING FOR AN EFFECTIVE DATE.

WHEREAS, the North Perry Airport is a general aviation airport located
entirely within the City of Pembroke Pines that is owned and managed by Broward
County; and |

WHEREAS, The Norih Perry Airport provides in its Airport Master Record filed
with the Federal Aviation Administration on June 15, 2023 that there are 411 single
and multiengine aircrafts based at the airport; and

WHEREAS, 195,192 total aircraft operations were reported by the Airport in

Fiscal Year 2021; and .

WHEREAS, as indicated by Register Volume 87, Number 199 of the National
Archives and Records Administration’s Office of the Federal Register, attached hereto
as Exhibit “A”, the Environmental Protection Agency issued a proposed
endangerment finding on October 17, 2022 providing that lead emissions from aircraft
engines that operate on ieaded fuel cause or. contribute to air pollution that may be

reasonably anticipated to endanger public health and welfare under the Federal Clean

Air Act; and
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WHEREAS, the Environmental Protection Agency has cited piston engine
aircrafts operating on leaded fuel as the largest remaining aggregate source of lead
emissions to air in the United States; and

WHEREAS, the types of planes operating at the North Perry Airport are of the
kind that are usually fueled by leaded gasoline; and

WHEREAS, there is broad scientific consensus on the lasting, damaging
effects of lead exposure on all people, but considerably children; and

WHEREAS, the American Academy of Pediatrics has provided that lead

toxicity results in substantial population-level effects on children’s intellectual abilities,
academic abilities, problem behaviors, and birth weight; and

WHEREAS, the Environmental Protection Agency has noted that there is no
evidence of a thresho!d below which there are no harmful effects on cognition from
lead exposure; and |

WHEREAS, the North Perry Airport is abutted by residential and commercial
uses on all four sides; and

WHEREAS, the North Perry Airport offers leaded and unleaded fuel to aircraft
operators on a daily basis; and

WHEREAS, the Federal Aviation Administration recently published an
Approved Model List, attached hereto as Exhibit “B”, approving the use of G100UL,
an unleaded fuel that is compatible for use in spark ignition piston aircraft engines, as

more particularly defined and further described within the FAQ portion of the fuel
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RESOLUTION NO. 3830

provider's website at https://iwww.q100ul.com/fag.html; and G100UL is expected to be
available in South Florida upon the completion of transportation and storage logistics
at Port Everglades for the fuel; and
WHEREAS, as reflected in the Meeting Minutes for the North Perry Airport

Community Advisory Committee’s (the “NPACAC") December 14, 2022 meeting,
attached hereto as Exhibit “C", the NPACAC voted unanimously, following a
presentation from the North Perry Airport Manager, attached hereto as Exhibit “D”, to
request that the Broward County Aviation Department budget funds toward a specific
benchmark study relating to the air quality, including lead levels, and noise pollution
levels in accordance with FAA guidelines within the residential commﬁnities
surrounding the North Perry Airport; and

WHEREAS, the City Commission, as a matter of public concem, and in the
best interest of the health, safety and wellness of its residents, has determined that a
comprehensive analysis of the lead concentration levels in and around the North Perry
Airport and within the surrounding residential community is necessary for the
protection of its residents; and

WHEREAS, the City Commission strongly urges Broward County to fund,
implement, and produce the findings of a comprehensive study of the air pollution
levels, including lead concentration levels, present in and around the North Perry

Airport and within the surrounding residential community.
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RESOLUTION NO. 3830

NOW, THEREFORE, BE IT RESOLVED BY THE CITY COMMISSION OF THE
CITY OF PEMBROKE PINES, FLORIDA, AS FOLLOWS:

Section 1. The foregoing "WHEREAS" clauses are hereby rafified and
confirmed as being true and correct and are hereby made a specific part of this
Resolution.

Section 2. The City Commission hereby strongly urges and formally requests
that Broward County fund, implement, and report a comprehensive study of the air
pollutions levels, including the lead concentration levels, present in and around the
North Perry Airport and within the surrounding residential community.

Section 3. The City Clerk is directed to send a certified copy of this Resolution
to the Broward County Mayor, the Broward County Board of County Commissioners,
and thé Broward County Administrator.

Section 4. All resolutions or parts of resolutions in conflict herewith are hereby
repealed to the extent of such conflict.

Section 5. If any clause, section, other part or application of this Resolution is
held by any court of competent jurisdiction to be unconstitutional or invalid, in part or
application, it shall not affect the validity of the remaining portions or applications of
this Resolution.

Section 6. This Resolution shall become effective immediately upon its

passage and adoption.
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RESOLUTION NO. 3830

PASSED AND ADOPTED BY THE CITY COMMISSION OF THE CITY OF

PEMBROKE PINES, FLORIDA, THIS 16TH DAY OF AUGUST, 2023.

ciTYy O‘ PEMBROKE PINES, FLORIDA

By:

tVICE MAY@R IRIS A. SIPLE

i @,lez_‘;; ORTIS ABSENT
| GRAHAM CITY CLERK

CASTILLO AYE
APPRCOVED AS TO FORM:
GOQOD __AYE
SCHWARTZ AYE
Vmé)/ Gh o
OFF]CE OF THE ATTORNEY SIPLE AYE
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CITY COMMISSION EXHIBIT A

IVol. 87, No. 199/Monday, October 17, 2022!Pr0posed Rules

Select the Tomme tetentor Option-that- 1Ftey———-—veteran—mppnsed-to-%‘s-cmhng-i

thought would be best for them. Under what
circumstances, if any, should veterans retain
opportunities to select from VA loss-
mitigation options? How wauld giving
veterans the ability to select from VA foss-
mitigation options impact servicers? If VA
were to switch to a prescribed order of loss-
mitigation options that servicers must follow,
what limitations, if any, skould be placed on
veterans’ ability to sefect from them?

4. During the COVID-19 pandemic, certain
loss-mitigation options were offered without
the requirement of collecting financial
information. Moving beyond the pandemic,
under what circumstances should VA require
servicers to collect financial information
before a loss-mitiggtion option is'selected?
Under what circumstances might a trial
payment plan serve as a substitute for the
coellection of financial information?

Questions Related to Loan Deferment,
VAPCP, and COVID-19 Refund
Modifications

3. How should VA developa
loandeferment option that would assist
veterans without placing undue burden on
servicers? For example, if VA were to
incentivize & hybrid loan deferment/
repayment plan in which servicers would
defer the missed principal and interest end
establish a loan repayment plan for missed
taxes and insurance, would that address
potential concerns related to short-term lost

- income from deferring missed mortgage
payments? For veterans, what consumer
protection concerns should VA be aware ofin
considering a loan deferment loss- mitigation
option?

6. In what way(g), if any, should
VAuse the VAPCP and/or COVID-19 Refund
Modification after the COVID- 19 national
emergency? VA is particularly interested in
data and evidence showing whether the
VAPCP and/or COVID-19 Refund
Medification programs have assisted veterans,
servicers, and taxpayers.

7. What challenges would exist
forveterans, servicers, holders, and VA, if VA
were to develop a loss-mitigation option
similar to the VAPCP, but with a requirement
for repayment at a low interest rale (rather
than the zero percent interest rate under the
VAPCP)? What hurdles might servicers face
in executing such loan documents on behalf
of VA? What if VA required servicers to
service such lvans on VA’s behalf?

8. Would a low-interest second
loanoption similar to the VAPCP be more
helpful to veterans and/or servicers than a
loan deferment loss-mitigation option, and
what data and evidence exist to support your
response? What sort of financial evaluation
would be appropriate to determine whether a
low- interest second loan would be an
appropriate loss-mitigation option for g

mitigation options at 38 CFR 36.43197

9. What, if any, limitations should
VAplace on a deferment-style loss- mitigation
option, including minimum/ maximum
deferment amounts, lifetime uses, etc.?

Questions Related to Incentive Payments

10.  What kind of incentive
paymentmight be appropriate to make loan
deferment a more viable option for servicers
and VAT What kind of incentive payment
might be appropridte for a loss-mitigation
option similar to the VAPCP or COVID-19
Refund Moedification?

11.  How could VA structure anincentive
payment that does not encourage servicers to
use one of these loss-mitigation options if
more financially feasible options are available
to assist the veteran?

Questions Related to Investor Requirements

12. What, if any, Government
National Mortgage Association (Ginnie Mae)}
specific investor requirements should VA
consider when evaluating changes to VA loss-
mitigation options, including the introduction
of a deferment-style loss-mitigation option?

Executive Orders 12866 and 13563

Executive Orders 12866 and 13563 direct
agencies to assess the costs and benefits of
available regulatory alternatives and, when
regulation is necessary, to select regulatory
approaches that maximize net benefits
(including potential economic, environmental,
public health and safety effects, and other
advantages; distributive impacts; and equny}
Executive Order 13563 (Improving
Repgulation and Regulatory Review)
emphasizes the importance of quantifying
both costs and benefits, reducing costs,
hammonizing rules, and promoting flexibility.
The Office of Information and Regulatory
Affairs has determined that thisrule isa
significant regulatory action under Executive
Order 12866. The Regulatory Impact Analysis
associated with this rulemaking can be found
8s a supporting document at
www.regulations.gov.

Signing Authority

Denis McDonough, Secretary of Velerans
Affairs, approved this document on QOctober
11, 2022, and authorized the undersigned to
sign and submit the document to the Office of
the Federal Register for publication -
electronically as an official document of the
Department of Veterens Affairs.

Jeffrey M. Martin,

Assistant Director, Office uf Regulation Policy &
Management, Gffice of General Counsel,
Department of Veterans Affairs,

BILLING CODE 8320-01-P

ENVIRONMENTAL PROTECTION
AGENCY
40 CFR Parts 87, 1031, and 1068

[EPA-HQ-OAR-2022-0389; FRL-5834-01-
OAR]

RIN 2060-AT10

Proposed Finding That Lead
Emisslons From Alrcraft Engines That

- Operate on Leaded Fuel Cause or

Contribute to Air Pollution That May
Reasonably Bgs Anticipated To
Endanger Public Health and Welfare

AGENGY: Environmental Protection Agency
(EPA).
ACTION: Proposed action.

SUMMARY: In this action, the Administrator is
proposing to find that lead air pollution may
reasonably be anticipated to endanger the
public healih and welfare within the meaning
of section 231{a) of the Clean Air Act. The
Administrater is also proposing to find that
engine emissions of lead from certain aircraft
cause or contribute to the lead air pollution
that may reasonably be anticipated to
endanger public health and welfare under
section 231(z) of the Clean Air Act.
DATES:

Comments: Written comments must be
received on or before January 17, 2023,

Public Hearing: The EPA plans to hold a
virtual public hearing on Movember 1, 2022,
See SUPPLEMENTARY INFORMATION for
information on registering for a public
hearing.
ADDRESSES! You may submiit yom'
comments, identified by Docket ID No. EPA~
HQ-0AR-2022-0339, by any of the
following methods:

. Federal eRulemaking Portal:
htips:/rwww.regilations.gov (our preferred
method). Follow the online instructions for
submitting comments,

. Email: a-and-r-docket@epa.gov.
Include Docket ID No. EPA-HQ-OAR~
2022-0389 in the subject line of the message.

. Maif: U.S, Environmental
Protection Agency, EPA Docket Center,
OAR, Docket EPA-HQ-OAR-—2022~
0389. Mail Code 28221T, 1200 Pennsylvania
Avenuc NW, Washington, DC 20460.

, Hand Delivery or Courier (by
scheduled appointment only): EPA Docket
Center, WIC West Building,

Room 3334, 1301 Constitution Avenuc
NW, Washington, DC 20004, The Docket
Center's hoirs of operations are 8:30



a.m.~4:30 p.m., Monday-Friday (except
federal holidays).

Instructions: All submissions received must
incluede the Docket ID No. for this action.
Comments received may be posted without
change to htips:/ www.regulations.gov/,
including any personal information provided.
For detailed instructions on sending comments
and gdditional information on the process for
this action, see the *Public Participation™
heading of the SUPPLEMENTARY
INFORMATION section of this document,

Public Hearing. EPA plans to hold & virtual
public hearing for this action. Please refer to
Participation in Virtual
- Public Hearing in the SUPPLEMENTARY
INFORMATION section of this document for
additional information.

FOR FURTHER INFORMATION CONTACT:
Marion Hoyer, Office of Transportation and
Air Quality, Assessment and Standards
Division {(ASD),

Environmental Protection Agency; Telephone
number: (734) 214-4513; Email address:
hoyer.marton@epa.gov.

SUPPLEMENTARY INFORMATION:
A, Public Participation

Writien Comments: Submit your comments,
identified by Docket 1ID No. EPA-HQ-0AR-
20220389, at hitps:// www.regulations.gov
{(our preferred method), or the other methods
identified in the ADDRESSES section of this
document. Once submitted, comments cannot
be edited or withdrawn from the docket. The
EPA may publish any comment received to its
public docket. Do not submit electronically
any information you consider to be
Confidential Business Information (CBI),
Proprictary Business Information (PBI), or
other information whose disclosure is

and sell covered aircraft engines and  aircraft. Categories that may be

1 Register/Vol. 87, No. 199/Monday, October 17, 2022/Proposed Rules

other file sharing system). For additional
submission methods, the full EPA public
comment policy, information about CBI, PBI,
or multimedia submissions, and general
guidance on making effective comments,
please visit htips://

wivw.epa. gov/dockels/commenting-epa-
dockets.

Documents to which the EPA refers in this
propesed action are available online at
https: fweww regulations.gov in the docket for
this action (Docket EPA-HQ- OAR-2022—-
0389). To access reference documents in-
person and for additional assistance, please
refer to the following instructions.

The EPA plans to hold a virtual hearing on
November 1, 2022, This hearing wil] be held
using Zoom. In order to attend the virtual
public hearing, all attendees (including those
who will not be presenting verbal testimony)
must register in advance, Upon publication of
this document in the Federal Register, the
EPA will begin registering speakers for the

- hearing, To register to speak at the virtual

hearing, please use the instructions at Atips:/
www epa. goviregulations-emissions- vehicles-
and-engines/reguilations-lead- emissions-
aircrafi. If you have questions regarding
registration, consult the person listed in the
preceding FOR FURTHER INFORMATION
CONTACT section of this document. The last
day 1o register to speak at the hearing will be
October 31, 2022. Prior to the hearing, the
EPA will post a general agenda that will list
registered speakers in approximate order at;
hitps:/furwnw.epa.gov/ regulations-emissions-
vehicles-and- enginesfregulations-lead-
emissions- aircraft. The EPA will make every
effort to follow the schedule as closely as

. possible on the day of the hearing; however,
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and supporting information submitted during
the comment period will be considered with
the same weight as oral testimony and
supporting information presented at the public
hearing,

If you require the services of a translator or
special accommodations such as audio
description, please

identify these needs when you register for the
hearing no later than October 24, 2022, The
EPA may not be able to arrange
accornmodations without advanced notice.

B. General Information

Does this action apply to me?

Regulated Entities: In this action, the EPA
is proposing to make endangerment and cause
or contribute findings for the lead air pollution
and engine emissions of lead from certain
alrcraft, The classes of aircraft engines and of
aircraft relevant to this propesed action are
referred to as “covered aircraft engines” and
as “‘covered aircrafl,” respectively throughout
this document, Covered aircraft engines in this
conlexl means any aircraft engine that is
capable of using leaded aviation gasoline.
Covered aircraft in this context means all
aireraft and ultratight vehicles® equipped with
covered engines. Covered aircraft would, for
exemple, include smaller piston-engine
aircraft such as the Cessna 172 (single-cngine
aircraft) and the Beecheraft Baron G58 (twin-
engine aircraft), as well as the largest piston-
engine gircrafi—the Curtiss C-46 and the
Douglas DC-6. Other examples of covered
aircraft would include rotorcratt,? such as the

please plan for the hearings to run either ahead Robinson R44 helicopter, light-sport aircraft,

include, but are not limited to, those covered aircraft in the

United States and _regulated in a future regulatory action listed here: those who own or operate covered

Calegory NAICS® code SiCtcode Examples of potentially affected entitles

INGUSEY corvrrrcrriaiannas 3364412 3724 | Manufacturers of new aircraft engines.

INAUSHY vvevrmrnirieserores 336411 3721 | Manufacturers of new alrcraft.

Industry .....covvvisirennns 481218 4522 | Alrcraft charter services (fe., general purpose aircraft used fora variety of specially
air and flying services). Avlation clubs providing a varlety of air transporiation
activities {o the general pubilic,

INGUSHY voiiennieinsins 611512 8249 and 8299 | Flight Training. '

*North American indusiry Classification System (NAIGS). *Standard

Industrial Classification (SIC) code.
restricted by statute. Multimedia submissions
(audio, video, ete.) must be accompanied by a
written comment. The written comment is
considered the official comment and should
include discussion of all points you wish to
make. The EPA will generally not consider
commients or comment contents located
outside of the primary submission {including
such content located on the web, cloud, or

! The FAA regulntes ultralight veliicles under 14
CFR part 103.

of schedule or behind schedule.

The EPA anticipates that each commenter
will have 5 minutes to provide oral testimony.
The EPA recommends submitting the text of
your oral testimeny as written comments to
the docket for this action. The EPA may ask
clarifying questions during the oral
presentations but will not respond to the
presentations at that time. Written statements

* Retorersfl encompess helicaplers, pyroplanes, and any
otler Beavier-than-air aircraft that depend principsily for

support in fhight on the lift gencrated by one or more rotors,

and ultralight vehicles equipped with piston
engines. Because the majority of covered
aircraft are piston-engine powered, this
document focuses on those aireraft (in some
contexts the EPA refers to these same engines
as reciprocating engines). All such references
and examples used in this document are
covered aircraft as defined in this paragraph.



The proposed findings in this action, if
finalized, would not themselves apply new
requirements {o entities other tham the EPA
and the Federal Aviation Administration
(FAA}. Specificaliy, if the EPA issues final
findings that lead emissions from covered
aircraft engines cause or contribute to air
poliution which may reasonably be anticipated
to endanger public health or welfare, then the
EPA would, under section 231 of the Clean
Air Act, promulgate aircraft engine emission
standards for that air pollutani. In contrast to
the findings, those standards would apply to
and have an effect on other entities outside the
federal government. Entities potentially
interested in this proposed action include
those that manufacture This tzble is not
intended to be exhaustive, but rather provides
& guide for readers regarding potentially
regulated entities likely to be interested in this
proposed action. This teble lists examples of
the types of entities that the EPA is now aware
of that could potentially have an interest in
this proposed action. If the EPA issues final
affinmative findings under section 231(a) of
the Clean Air Act regarding lead, the EPA
would then undertake 4 foture notice and
comment rulemaking to issue emission
standards, and the FAA would be required to
preseribe regulations to cnsure compliance
with these emissions standards pursnant to
section 232 of the Clean Air Act. Such
findings also would trigper the FAA’s
siatutory mandate pursuant to 49 U.S.C.
44714 to prescribe standards for the
composition or chemical or physical
properties of an aircraft fuel or fuel additive to
control or eliminate aircraft emissions which
EPA has decided endanger public health or
welfare under section 231(a) of the Clean Air
Act. Other types of entities not listed in the
table could also be interested and potentially
affected by subsequent actions at some future
time, If you have any questions regarding the
scope of this proposed action, consult the
person listed in the preceding FOR FURTHER
INFORMATION CONTACT section of this
document.

C, Children's Heslth

Executive Order 13045 requires agencies to
identify and assess health and safety risks that
may disproportionately affect children and
ensure that activities address disproportionate
risks to children. Children may be more
vulnerable to environmental exposures andfor
the associated health effects, and therefore
more at risk than adults. These risks to

3 E.0. 13045, Protection of Children From
Environmensal Health Risks and Safely Risks, 62 FR 19885
(April 23, 1997).

4 EPA (2006) A Framework for Assessing Health Risks of
Environmental Exposures to Children.

EPA, Washington, DC, EPAJGO0/R~05/093F, 2006,

3 EPA, Memornndurm: lssuance of EPA’s 2021 Policy on
Children’s Health, October 5, 2021, Available ai
Rtgss/fvwseepa.govisyriemifiles! dacuments/2021- 1072021
policy-on-chifdrens- health.pdf.
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children may arise because infants and
children generally eat more food, drink more
water and breathe more air relative to their
size than adults do, and consequently may be
exposed to relatively higher amounts of
contaminants. In addition, normal childhood
gctivity, such as putting hands in mouths or
playing on the ground, can result in exposures
to contaminants that adults do not typicslly
have. Furthermore, environmental
contaminants may pose health risks specific to
c¢hildren because children's bodies are stil]
developing. For example, during periods of
rapid growth such as fetal development,
infancy and puberty, their developing systems
and organs may be more casily harmed.?

Protecting children’s health from
environmental risks is fundamental to the
EPA’s mission. Since the inception of
Executive Order 13045, the understanding of
children’s environmental health has broadened
to include conception, infancy, early
childhood and through adolescence until 21
years of age.’ Because behavioral and
physiological characteristics can affect
children’s environmental health risks,
¢hildhood and children’s health is viewed with
an understanding of the concept of
“lifestages,” which recognize nnique growth
and develepmental periods through which all
humans pass.®

This document includes discussion and
snalysis that is focused particularly on
children. For example, as deseribed in
Sections IIL.A and V of this document, the
scientific evidence has long been established
demonsteating that young children (due to
rapid growth and development of the brain)
are vulnerable to a range of neurological
effects resulting from exposure to lead. Low
levels of tead in young children’s blood have
been linked to adverse effects on intellect,
concentration, and academic achievement, and
as the EPA has previously noted “there is no
evidence of a threshold below which there are
no harmfu} effects on cognition from [lead}
exposure.”’ Evidence suggests that while
some neurocognitive effects of lead in
children may be transient, some lead-refated
cognitive effects may be irreversible and
persist into adulthood, potentially contributing
to Jower educational attainment and financial
well-being.® The 2013 Lead 1SA notes that in
epidemiologic studies, postnatal (early
childhood) blood lead levels are consistently
associated with cognitive function decrements
in children and adolescents.® In Section 1LA,5

& EPA. *Childhood Lifestages relating to Children's
Environmental Health,” Qct. 25, 2021, Retrieved from
hupx:ifyww.epa.govichildren/ childhood-lifastages-relating-
childrens- envivommenial-licalily on Nov, 22, 2021,

TEPA {2013) ISA for Lead. Executive Summary “Effects
of Pb Exposure in Children.” pp. Lxoavii= bixotviii.
EPA/GOOR-10/075F, 2012, Sce also, Nationa) Toxicology
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of this document, we describe the number of
children living near and attending school near
airports and provide a proximity analysis of
the potential for greater representation of
children in the near-airport environment
compared with neighboring areas.

D. Environmental Justice

Executive Order 12898 establishes federal
executive policy on eavironmental justice. It
directs federal agencies, to the greatest extent
practicable and permitted by law, to make
achieving environmental justice part of their
mission by identifying and addressing, as
appropriate, disproportionately high and
adverse human health or environmental
effects of their programs, policies, and
activities ot people of color populations and
low-income populations in the United
States.)® The EPA defines environmental
justice as the fair treatment and meaningful
involvement of all people regardless of race,
color, national origin, or income with respect
to the developinent, implementation, and
enforcement of environmental laws,
regulations, and policies.!!

Executive Order 14008 also calls on federal
agencies to make achieving environmental
justice part of their missions “by developing
programs, policies, and activities to address
the disproportionately high and adverse
human health, environmental, climate- related
and other cumulative frmpects on
disadvantaged communities, as well as the
aceompanying economic challenges of such
impacts.” 121t also declares a policy “to secure
environmental justice and spur economic
opportunity for disadvantaged communities
that have been historically marginalized and
overburdened by pollution end under-
investment in housing, transportation, water
and wastewater infrastructure and health
care.” Under Executive Order 13563, federal
agencies may consider equity, human dignity,
faimess, and distributional considerations,
where appropriate and permitted by law,

The United States has made substantial
progress in reducing lead exposure, but
disparities remain along racial, ethnic, and
suciceconomic lines, For example, blood lead
levels in children from low-income
households remain higher than those in
children from higher income households, and
the

1055 FR. 7629 (Feb. 16, 1994).

Prograns (NTP) (2012} NTP Monograpli: Health Effects of
Low-Level Lead.
Available st kups:iup.nfehs.nih. gow/go/ 36443,

3 EPA (2013) ISA for Lead. Exccwlive Summuary “ Effects
of P Exposure in Children,” pp. boxevii- lxxxviii,
EPAMOD/R-104075F, 2013,

5 £PA (2013) 18A for Lead, Section 1.9.4, “Pb Exposure
and Neurodevclopmentat Deficits in Chitdren.” p. 1-75.
EPAMSOOMR-T0/BT5F, 2013,



Fgir treatment means that *'no group of people should
bear o disproportionate burden of envirgnmental harms and
risks, including those resulling from ihe negative
eovirsamental
consegisences of industria, gavernmental and commercial
operations or programs and policics." Meaningful
involvement occurs when *1) polentially affecied
populations have an appropriate oppartunity to participate
in decisions sbout & d activity [e.g.. nilemaking]

that will affect their cavitonment and/er heafih; 2} the
public’s contribution can influence e mgulatory Agency's
decision; 3) the concerns of all participants involved will be
considered in the decision-making process; and 4) [the EPA
will] seek cut and fecilitate the invelvement of those
potentially affected.” A potential Ef concern is defined as
“the actusl or patential lack of fair treatment or meaningful
involvement of minarity populations, low-income
populations, Tribes, and indigenous peoples in the
developmem, implementation and enforcement of
environmenlal laws, regulations and policies.” See, EPA’s
Environmentz] Justice During Gie Development of an
Adlion. Aveilebls st Aifps-fwvwwepa. govisites!
defanlyMes 201506/ docvments/considering.¢f-in-
rulemaking.gulde-final pdf. Seo alzo htips://
WWW.EpA. govarvironmertaliustice.

g4 FR 7619 (Feb. 1, 2021).

D76 FR 3821 (Jan. 18,2011).
most expesed Black children still have higher
blood lead levels than the most exposed non-
Hispanic White children.'#'* Depending on the
levels and associated risk, such blood lead
levels may lead to lifelong health effects and
barriers to social and economic well-belng.'®

In this action, the EPA is undertaking an
evaluation, under section 231(g)(2)(A) of the
Clean Air Act, of whether emissions of lead
from engines in covered aircraft may cause or
contribute to air pollution that may reasoriably
be anticipated to endanger public health or
welfare. We are not proposing emission
standards at this time, and therefore, our
consideration of environmental justice is
focused on deseribing populations living near
airports in the United States, Section 1L.A.5 of
this document, and the Technical Support
Document" for this action describe the
scientific evidence and analyses conducted by
the EPA that provide information about the
disparity in residential location for some low-
income populations, people of color and some
indigenous peoples in the United States,
particularly Alaska Natives, with regard to
their proximity to sorme airports where
covered aircraft operate, The information
presented in Section ILA.S of this document
indicates that there is a greater prevalence of
people of coler and of low-income
populations within 500 meters or one
kilometer of some airports compared with
people living more distent. If such differences
were to contribute to disproportionate and
adverse impacts on people of color and low-
income populations, they could indicate a
potential envircnmental justice concern. Table
of Contents
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% As noted in Seetion V.A of this natice, the lead air
poltution that we are cansidering in his proposed finding
¢an oocur as clemental lead or in lead-containing
compounds,
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EPA (2022) Technical Suppart Docement (TSD) for the
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Order 13563: Improving Repulation and
Regulatory Review

B. Paperwork Reduction Act (PRA)

C. Regulatory Flexibility Act (RFA)

D. Unfunded Mandates Reform Act
(UMRA)

E. Executive Order 13132: Federalism
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VIL Statutory Provisions end Legal Authority

1. Executive Summary

Pursuant to section 231{a)(2)(A}) of the
Clean Air Act (CAA or Act), the
Administrator proposes to find that emissions
of lead from covered aircraft engines cause or
contribute {o lead air pollution that may
reasonsbly be anticipated to endanger public
heaith and welfare. Covered aircraft would,
for example; include smaller piston-engine
aircraft such as the Cessna 172 (single- engine
aircraft) and the Beechcraft Baron G58 (twin-
engine aircraft), as well as the largest piston-
engine aircraft—the Curtiss C-46 and the
Douglas DC-6. Other examples of covered
aircraft would include rotorcraft, such as the
Robinson R44 helicopter, light-spori aireraft,
and ultralight vehicles equipped with piston
engines.

For purposes of this action, the EPA is
proposing to define the “air pollution™
referred 1o in section 231(a){2){A) of the CAA
as lead, which we also refer to as the lead air
pollution in this document 11123y
proposing to find that the lead air pollution
may reasonably be anticipated to endanger the
public health and welfare, the EPA relies on
the extensive scientific evidence critically
assessed in the 2013 Integrated Seience
Assessment for Lead
(2013 Lead 1SA) and the previous Air
Quality Criteria Documents {AQCDs) for
Lead, which the EPA prepared to serve as the
scientific foundation for periodic reviews of

' EPA (1986) AQC for Lead, EPA, Washington, DC,
EPA-600/8-83/028aF-dF, 1986.

 EPA {1911} AQC for Lead. EFA, Washington, DC,
EPA-GOD/8-77-017 (NTIS PB28041 1), 1977,



the National Ambient Air Quelity Standards
(NAAQS) for lead. 1oz

Further, for purposes of this action, the EPA
is proposing to define the “air pollutant”
referred to in CAA section 231(a)(2)(A) as
lead, which we also refer to as the lead air
pollutant in this document.!® Accordingly, the
Administrator is proposing to find that
emissions of the lead air poliutant from
covered aircraft engines cause or contribute to
the lead air poilution thal may reasonably be
anticipated to endanger public health and
welfare under CAA section 231{a){2)(A).

In addition to the proposed findings and the
science on which they are based, this
document includes an overview and
background context helpful to understanding
the source sector in the context of this
proposal, & brief summary of some of the
federal actions focused on reducing lead
exposures, and the legal framework for this
action,

1I. Overview and Context for This Proposal

We summarize here background
information that provides additional context
for this proposed action, This includes
information on the population of aircraft that
have piston engines, information on the use of
leaded aviation gasoline (avgas) in covered
aircraft, physical and chemical characteristics
of lead emissions from engines used in
covered aircraft, concentrations of lead in air
from these engine emissions, and the fate and
transport of lead emitted by engines used in
such aircraft, We also include here an analysis
of populations residing near and attending
school near airports and an analysis of
potential environmental justice implications
with regard to residential proximity to

' As noted in Section VLA of this notice, the lead air
pollutast we are t.unsrtlr.nng in this proposed finding ean
oteur as elementa] lead or in fead- r.mlammg compounds,

¥ Under section 108(a)(2) of the CAA, air qualily erileria
arz intended to “aceurately refizct e lntest scientific
knowledpe vsefu! in indicating thie kind
and extent of all identifiable offects on public heslth or
welfare which may be expected from the presence of {a}
potlutsnt in the mbient air . . . .» Section 189 of the CAA
ditects the Administrator to propose end promulgate
“primary™ and “secondary™ NAAQS for polluntanis for
which air quality criteria are issued, Under CAA seclion
109{a)(1}, EPA sust periodically eomplete a thorough
review of the gir quality criledia and the NAAQS and make
such revisions as may be appropriate in accordance with
sections 108 dnd 109(b) of the CAA. A fuller description of
these legislative requirements can be found, for example,
in the ISA (ses 2013 Lead 1S4, p. bux}.

"7 Section 105(bX1) defines a primary standard 23 one
“the zttainment and maintenance of which in the judgment
of the Administrater, based on such criteria and allowing
an adequate margin nf safety, are requisite to protect the
public liealth.” A sccondasy standard, ss defined in section
105(b)}(2), must **specify a level of air quatity the
aitainment amd maintenanee of whick, in the judgment of
the Adminisirator, based on such criteria, is requisite to
rotect the public welfare from any known or aniicipzied
adverse effects associated with the presence of fthe)
pollutant in the ambient air.™
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runways where covered aircraft operate. This
section ends with a description of a broad
range of federal actions to reduce lead
exposure from a variety of environmental
media and a summary of citizen petitions for
rolemeking regarding lead emissions from
covered aircraft and the EPA responses,

A. Background Informatien Helpful to
Understanding This Proposal

This proposal draws extensively from the
EPA’s scientific assessments for lead, which
are developed as part of the EPA’s periodic
reviews of the air quality criteria® for lead and
the tead NAAQS. " These scientific
assessments provide a comprehensive review,
synthesis, and evaluation of the most policy-
relevant science thet builds upon the
conclusions of previous assessments. In the
information that follows, we discuss and
describe scientific evidence smnmarized in the
most recent assessment, the 2013 Lead ISA1B
as well as information summarized in
previous assessments, including the 1977,
1986, and 2006
AQCDg, 12021

‘As described in the 2013 Lead ISA, lead
emitted to ambient air is transported through
the air and is distributed from air to other
environmental media through deposition.2
Lead emitted in the past can remain available
for environmenteal or human exposure for
extended time in some areas.” Depending on
the environment where it is deposited, it may
to varlous extents be resuspended into the
ambient air, integrated into the media on
which it deposits, or transported in surface
water runcff to other areas or nearby
waterbodies.? Lead in the environment teday
may have been airbome yeslerday or emitted

* EPA (2013) 1SA for Lead. EPA, Washington, DG,
EPA/GOO/R-10/075F, 2013,

19 EPA (1977) AQC for Lead. EPA, Washington, DC,
EPA-~600/8-77-017 (NTIS PB280411), 1977,

30 EPA (1936) AQC for Lead. EPA, Washington, DC,
EPA-800/8-83/028aF-dF (NT15 PBE7142336), 1986.

3 EPA (2006) AQC for Lead. EPA, Washingtan, DC,
EPA/600/R~5/144qF, 2006,

1 EPA (2013) ISA for Lead. Section 3,1.1. “Pathways for

- Pb Exposure.” p, 3-1. EPA, Washington, DC, EPA/G0OR~

10/075F, 213,

 EPA (2013) ISA far Lead. Section 3.7.1. “Expogge.”
p. 3-144, EPA, Washington, DC, EPAS 600/R-10/075F,
13,

HEPA(2013)ISA for Lead, Section 6.2, “Fate end
Transport of Pb in Ecogystems.” p. §-62. EPA, Washinpton,
D, EPAJS00/R—10/075F, 2013.

% Epp {2013) 1SA for Lead. Seclion 2.3, “Fale and
Tranzpont of Fb.” p. 2-24, EPA, Washingtos, DC,
EPASO0/R-10/075F, 2013,

6 EPA {2013) 1SA for Lead. Section 1.2.1. "Sources,
Fate and Transport of Ambient Pb;™ p. 1- 6. Section 2.3,
“Fale and Transport of Pb."” p. 2-24. EPA, Washinpton, DC,
EPAMSDOR-10/075F, 2013,

i EPA (2013} 1SA for Lead, Section 3,1.1. “Pathways for
Pb Exposure.” p. 3-1. EPA, Washington, DC, EPA/GOOR~
10/075F, 2013,
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to the air long ago. ™ Over time, lcad thal was
initially emitted to air can become less
available for environmental circulation by
sequestration in soil, sediment and other
reservoirs.?®

The multimedia distribution of lead emitted
into ambient air creates multiple air-related
pathways of human and ecosystem exposure.
These pathways may involve media other than
air, including indoor and outdoor dust, soil,
surface water and sediments, vegetation and
biota. The human exposure pathways for tead
emitted into air inclirde inhalation of ambient
dir or ingestion of food, water or other
materials, including dust and seil, that have
been contaminated through a pathway
involving lead deposition from ambient air?
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 lead emissions
to air being distributed to other envircnmental
media, where humens can be exposed to it via
contact with and ingestion of indoer and
outdoor dusts, outdoar soil, foad and drinking
water.

The scientific evidence decuments expasure
to many sources of lead emitied to the air that
have resulted in higher blood lead levels,
particularly for people living or working near
sources, including stetionary sources, such as
mines and smelters, and mobile sources, such
as cars and trucks when lead was & gasoline
additive 23031 3233 34 Gimijlarly, with regard to
emisslons from engines used in covered
gircraft there have been studies reporting
positive associations of children's blood lead
Yevels with proximity to airports and activity by
covered aircraft,’® % thus indicating potential

3 EPA (2013) ISA for Lead, Sections 1.3. “Exposure to
Ambient Pb." p. 1=11, EPA, Washington, DC, EPA/6O0/R~
L0/075F, 2013.

2 EPA (2013) ISA for Lead. Sections 3.4.1. “Pbin
Blood.” p. 3-85; Scction 5.4, "Summary.” p. 5-40. EPA,
Washington, DC, EPA/SM/R~10/075F, 2013,

% BPA (2006) AQC for Lead. Chapter 3. EPA,
Wechingtan, DC, ERASSOOR—-5/144aF, 2006,

3 EPA (1986) AQC for Lead. Section 1.11.3. EPA,
Waslington, DC, EPA-600/3-83/028aF -dF (NTIS
PB87142336), 1986,

3 EPA {1977) AQC for Lead. Section 12.3.1.1.

“ir Exposures.” p. 12-10. EPA, Washington, DC, EPA-
§00/8-77-0%7 (NTIS PR280411), 1977,

33 EPA (1977) AQC for Lead, Seciion 12.3.1.2. “Air
Exposuses.” p. 12-10. EPA, Washington, DC, EPA-500/8—-
TI-017 Q4TIS PR2ED411}, 1977.

M EPA (1977) AQC for Lead. Section 12.3.1. 1. Air
Expasures.” p. 12-10. EPA, Washinglon, DC, EPA-G00/3-
TI-017 (NTI5 FB280411), 1977,

¥ Miranda et al., 2011. A Geospatial Analysis of the
Effects of Aviation (Gasoline on Childhood Blood Lead
Levels, Environviental Heolth Perspectives. 119:1513-
1516,

¥ Zahran <t al., 2017. The Effect of Leaded Aviatian
Gasoltne en Bload Lead in Children, Josmal of the

Envirenrental ond Feonomists.

42):575-610.



for children's exposure to lead from covered
aircraft enpine emissions. A recemt study
evaluating cardiovascular mortality rates in
adults 65 and older living within a few
kilometers and downwind of runways, while
not evaluating blood lead levels, found higher
mortality rates in adults living near single-
mnway airports in years with more piston-
engine air traffic, but not in adults living near
multi-runway aivports, suggesting the potential
for adverse adult health eff'ects near some
airports.’?

1. Piston-Engine Aircraft and the Use of
Leaded Aviation Gasoline

Aircraft operating in the U.S. are largely
powered by either turbine engines or piston
engines, although other propulsion systems
are in use and in development, Turbine-engine
powered aireraft and a small percentage of
piston-engine aircraft (i.e,, those with diesel
engines) operate on fuel that does not contain
a lead additive. Covered aircraft, which are
predominantly piston-engine powered aircraft,
operate on leaded avgas, Examples of covered
aircraft include smaller piston-powered
aircraft such as the Cessna 172 (single- engine
aircraft) and the Beecheraft Baron G58 (twin-
engine aireraft), as well as the largest piston-
engine aircraft—the Curtiss C—46 and the
Douglas DC-6. Additionally, some rotorcraft,
such as the Rohinson R44 helicopter, light-
sport aircraft, and ultralight vehicles can have
piston engines that operate using leaded
avgas.

. Lead is added to avgas in the form of
tetracthyl lead. Tetracthy] lead helps boost fuel
octane, prevents engine knock, and prevents
valve seat recession and subsequent loss of
compression for engines without hardened
valves, There are three main types of leaded
avgas: 100 Octane, which can contain up to
4.24 grams of lead per gatlon (1.12 grams of
lead per liter), 100 Octane Low Lead (100LL),
which can contain up to 2.12 grams of lead
per gatlon (0.56 grams of Jead per liter), and
100 Octane Very Low Lead (106VLL), which
can contain up to 0.71 grams of lead per
gallon (0.45 grams of lead per liter).?®
Currently, 100LL is the most commonly
available and most commonly used type of

37 Klemick et al., 2022, Cardiovascular Mortality and
Leaded Avialion Fnel Evidence from Piston- Engine Air
TrafTic in North Carolina, Invermational Jowmnal of
Environniental Research and Public Health. 19(10):5941,

3 ASTM Intermational (May 1, 2021} Standard :
Specifieation for Lcndedmriahon Gasclines D910-21.

¥ Nationzl Academies of Sciences, Engineering, and
Medicine (MAS). 2021, Options far Reducing Lead
Emigsions from Piston-Engine Aireraft, Washington, DC:
The National Academies Press,
htsps:/idol.org/10. 17226726050,

“ Ogston [981. A Short History of Aviation Gasoline
Developmant, 19031980 Society of Autortotive Enginsers.
p. 810848,
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avgas.’? Tetracthy! lead was first used in
piston-engine aireraft in 1927.% Commercial
and military aircrafl in the U.S, operated on
100 Octane leaded avgas into the 1950s, but in
subsequent years, the commercial and military
aircraft fleet laspely converted to turbine-
engine powered aircraft which do not use
leaded avgas.!! 2 The use of avgas containing
approximately 4 grams of lead per gallon
continued in piston- engine aircraft until the
early 1970s when 100LL became the
dominant leaded fuel in use.

There are two sources of data from the
federal government that provide annual
estirnates of the volume of leaded avgas
supplied and consumed in the U.S.: the
Department of Energy, Energy Information
Administration (DOE EIA) provides
information on the volume of leaded avgas
supplied in the U.S.,* and the FAA provides
information on the volume of leaded avgas
consumed in the
U.8.% Over the ten-year period from 2011
through 2020, DOE estimates of the annual
volume of leaded avgas supplied averaged 184
million gallons, with year-on-year fluctuations
in fuel supplied ranging from a 25 percent
increase to a 2% percent decrease. Over the
same period, from 2011 through 2020, the
FAA estimates of the annual volumie of leaded
avgas consumed averaged 196 million
gallons, with year- on-year fluctuations in fuel
consumed ranging from an cight percent
increase to a 14 percent decrease, The FAA
forecast for consumption of leaded avgas in
the U.S. ranges from 185 million gallons in
2026 to 179 million gallons in 2041, 2
decrease of three percent in that period, 54 As
described later in this section, while the
consumption of leeded avgas is expected to
decrease three percent from 2026 to 2041,
FAA projects increased activity at some
airports and decreased activity at other
airports out to 2045,

The FAA's National Airspace Systern
Resource (NASRY provides a complete list
of operational airport facilities in the U.S.
Among the approximately 19,600 airports
listed in the NASR, approximately 3,300 are
included in the National Plan of Integrated
Adrport Systems (NPIAS) and support the

4 1.8, Department of Commerce Civil Acronautics
Administeation. Statistical Handbook of Avigtion {Years
19301930, hitpers! babel hathitrust.orgleghpitidsaidp.
3901302781303 26& views Jup&segn899,

41,8, Depaniment of Commerce Civil Acronautics
Adminisication. Statistical Handbook of Aviation ( Yeats
1960-1971). htips:/f babel hathitrust orglegl/
prid=mdn, 3901 50045202 79 & view= Dipd seq=9&
2hin=2021, i

“ DOE. ElA. Petioleum and Cther Liguids;
Supply and Disposition. Aviation Gasoline in Annnal
Thousand Barrels. Fuel produclion volume data obtained
from Aitps:dwwweio govidnavipel!
pet_sim_snd a_sppy_mbb_g_cor-bum and
hrips:fwenvelo.govidnav/pet/ist!
qugfmd!enaﬂm?ﬂ-.PE Tees= 00000001 &f=A on Dec.,
30, 2021,

* Departinent of Transpartation (DOT), FAA.
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majority of piston-engine aircraft activity that
occurs annually in the U.S.3* While less
aircraft activity accurs at the remaining
13,336 airports, that activity is conducted
predominantly by piston-engine aireraft.
Approximately 6,000 airports have been in

. operation since the early 1970s when the

leaded fuel being used contained up to 4.24
grams of lead per gallon of avgas,’® The
activity by piston-engine aircraft spans a range
of purposes, as deseribed further below. In
Alaska this fleet of aircraft currently play a
critical role in the transportation
infrastructure,

As of 2019, there were 171,934 piston-
engine airerafl in the 1.5.57 This total includes
128,926 single-engine aircraft, 12,470 twin-
enging aircraft, and 3,089 rotoreraft.”® The
average age of single- engine aircraft in 2018
was 46.8 years and the average age of twin-
engine aircraft in 2018 was 44.7 years old. ¥ In
2019, 883 new piston-engine aircraft were
manufactured in the 1).S. some of which are
exported.® For the period

H%ee FAA. NASK. Available at Atips:/
wnw . goviair_trafifc/flight_info/asronaovioero_
data/eNASR_Browser/,

SEAA {2020) National Plan of integrated Afrpart
Sysiems (NPIAS) 2021-2025 Pablished by the
Secretary of Transportation Persuant to Title 49
U.5. Code, S=ction 47103. Retrieved an Nov, 3, 2021 from:
hups:iwww foa gov/alrports/plonning
copacipnplas/eurrentmedia/NPIAS-2021-2025-
Narvative pdf,

#8ee FAA's NASR. Available a1 Arps:/
wwwfaa gowalr_traffic/flight_infefasronaviaer_
date/eNASR, Browsery,

YEA A, General Aviaticn and Part 135 Activity
Surveys-CY 2019, Chapter 11 Histarical Genersl
Aviation end Air Taxi Measures. Table 1.1— General
Avjation and Part 135 Numiber of Active
Adrceaft By Aircraft Type 2008-2019. Retrieved op Dee,,
21, 2021 ar huipsiwww foa. govidaia_
research/aviation daia,_statistics'general_aviation!
CY2019/. Separately, FAA maintains a database of FAA-
registered aircralt and as of Jaanary 6, 2022 thers were
222,592 piston-engine aireraft vegistered with FAA. See;
Iips:iivegistryfoa.gov! alrcraftingulry.

HEAA. General Aviation and Part 135 Activity
Surveys—CY 2019. Chzpter 1: Historical General
Avistion and Air Taxi Measures, Table 1,1~ General
Aviation and Part 135 Number of Active

Avinlion Pelicy and Plans. FAA Acrospace Forecast Fiscal
Years 2009-2025. p. 8. Avrilable at fupr
wwwfa.gowdata_research/avianion/aerospace_
Jorecaxts/2009-2025/media/ 2009%520Forecasi%620Doc pdf.
This document provides historical data for 2000-2008 a3
wil{ as forecast data.

* DOT. FAA. Aviclion Policy and Plans. Table

6 o, 111, FAA Aeraspace Forecast Fiscal Years 2021~

2041. Available at fmps:ﬁwwmfm gow:ﬂe:l
Joogovifiles/data hi
Jorecasis/FY2021-41_FA4_Aerospace_ Farm:s: 2




Aircraft By Aircralt Fype 2008-2019. Reirieved on Dec.,
27,3021 oL dtips:eww faa. gowdota_
researeh/aviation_data_siaifsiics’general_aviation’
CYpio,

*General Avistion Manufasturers Association
{GAMA) (2019 General Aviation Statistical
Dalzbook and Industry Outlosk, p.27. Reteieved on
October 7, 2021 from: Milps:igana.aera’wp-
;;n;glrffuploaMAMAJDI?Dambankﬂm!—?ﬂ.?ﬂ- a3-

RGAMA (2019) General Avigtion Statistical
Databook and Industry Outlook, p.16. Retrieved an
from 2019 through 2041, the fleet of fixed
wing® piston-engine aircraft is projected to
decrease at an annual average rate of 0.9
percent, and the hours flown by these aircraft
is projected to decrease 0.9 percent pey year
from 2019 to 2041.5 An annval average
growth rate in the production of piston-engine
powered rotorcraft of 0.9 percent is forecast,
with a commensurate 1.9 percent increase in
hours flown in that period by piston- engine
powered rotorcraft,” There were
approximately 664,565 pilots certified to fly
general aviation aircraft in the U.S, in 2021.%
This included 197,665 student pilots and
466,900 non-student pilots, In addition, there
were more than 301,000 FAA Non-Pilot
Certificated mechanics.

Piston-engine aircraft are used to conduct
flights that sre categorized as either general
aviation or air taxi. General aviation flights
are defined as all aviation other than military
and those flights by scheduled commercial
airlines. Air taxi flights are short duration
flights made by small commercial aircraft on
.demand. The hours flown by aircraft in the
general aviation fleet are comprised of
personal and recreational transportation (67
percent), business (12 percent), instructional
flying (8 percent), medical transportation {less
than one percent), and the remainder includes
hours spent in other applications such as aerial
observation and aerial application.%5 Aerial
application for agricultural activity includes
crop and timber production, which involve
fertitizer and

October 7, 2021 from: Mips:/gomaaerafvp.
conteniiuplondsGAMA_2019Databook_Kinol-2020- §3-
20.pdf,

“Mhere are both fixed-wing and rotary-wing aircmft; and
airplane is &n engine-driven, fixed- wing aireraft and a
rotererafi is an engine-driven rotary-wing aircrafl,

S2ger FAA Acrospace Forecast Fiscal Years 2021-2041,
p. 28, Availsblc et tps:/Arewfoa.gow’
sliesifaa.gowfiles/date_researchiaviation/
aerospace_forecosty/FY202141_FAA_Aerospacs_
Forecast pdf,

SIEAA Acrospace Foreeast Fiscal Years 20212041,
Table 28. p. 116,, and Table 29. p, 117. Available at
Ritps:fivwwfao.gowsiiesfaa govifiles
datg,_researchiovialian/asrospoce ft
di_FAA_derospace_Forecastpdf.

SIFAA, U5, Civil Ainnen Statistics, 2021 Active Civil
Alnman Statistics. Retrieved from hups:#/

/Y2021

T Geidosch, Memorandum to Docket EPA-HQ-
OAR-2022-0389. Past Trends snd Future
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warinfoo, gowdata_researehiaviation_data_
staristics’eivil_afrmen_statistics on May 20, 2022,

HEAA. U.S. Civil Aimien Staniatics, 2021 Active Civil
Adrmen Statistics. Retrieved fromt ftps:#
wirw.fia. govw'data_tesearchiaviation_data_
safistics/civil_aipmen_statistics on May 20, 2022,

SEAA, Generel Aviation and Part 135 Activity
Surveys—CY 2019, Chapter I: Historieal General
Aviation and Air Taxi Measures. Table 1.4— General
Avintion and Port 135 Total Hours Flown By Actual Use
2008-2019 {Hours in Thousends). Retrieved on Dee,, 27,
2021 at hiips:ihewwfaa.gow
data_research/ovialion_daia_sialisies/general
aviallonfCY 2019/,

pesticide application and seeding cropland. In
2019, eerigl application in agricuiture
represented 883,600 hours flown by general
aviation aircraft, and approximately 17.5
percent of thege total hours were flown by
piston-engine aircraft.s”

Approximately 71 percent of the hours
flown that are categorized as general aviation
activity are conducted by piston-engine
aircraft, and 17 percent of the hours flown that
are categorized as air taxi are conducted by
piston- engine aireraft.% From the period 2012
through 2019, the total hours flown by piston-
engine aircraft increased nine percent from
13.2 miltion hours in 2012 to 14.4 millien
hours in 2019.87%

As noted earlier, the U.S. has a dense
nelwork of airports where piston-engine
aircraft operate, and a small subset of those
girports have air traffic control towers which
collect daily counts of aircraft operations at

- the facility {one takeoff or landing event is

termed an “‘operation™). These daily
operations are provided by the FAA in the Air
Traffic Activity System (ATADS).” The
ATADS reporis three categorics of airport
operations that can be conducted by piston-
engine aireraft: Rtinerant General Avistion,
Local Civil, and

Ttinerant Air Taxi. The sum of tinerant
General Aviation and Local Civil at a facility
is referred to &s peneral aviation operations.
Piston-engine aircraft operations in these
categories are not reported separately from
operations conducted by aireraft using other
propulsion systems (e.g., turboprop). Because
piston-enpine aircraft activity generally
comprises the majority of general aviation
activity at an airport,

SFAA. General Avintion and Past 135 Activily
Surveys=-CY 2019, Chapter 3: Primary and Actual
Uss, Table 3.2~Genera! Aviztion end Part 135
Totel Hours Flown by Actual Use 2008-2019 (Hours in
Thousands). Retrieved on Mar., 22, 2022 ot
hiips:/twew foo, gowidata_researchioviation
data_stalisticy/general_aviatiohCY2019/,

Projections in Genersd Aviation Activity and Emissions.
Tune 1, 2022, Docket D EPA-HQ-2027-- 0389

5 EAN’s TAF Fiseal Years 2020-2045 describes the
forecasl method, deta sourees, and review process for the
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4 A, General Aviation and Part 135 Activily
Surveys—CY 2019. Chapter 3: Primary and Actual
Use. Table 3.2—General Avialion end Part §35
Totat Hours Flown by Actuat Use 20082019 {Hours in
Thousands), Retricved on Mar., 22, 2022 at
hitpsifwwwfac.gov/dala_research/avialion_
dota_statisties/general_oviation/CY2019/.

_ 9FAA, General Aviztion and Pant 135 Activity
Surveys—CY 2019, Chapler 3: Primnary and Actual

Use, Table 1,.3—Gener] Aviation and Part 135

Totzl Hours Flown by Afreraft Type 2008-2019 (Hourz in
Thousands}. Retrieved on Dec., 27, 2021 at
htips:thwwfaa gov/data_research/aviotion_
data_sialistics/g I_avieta/CY2019/,

[r 2012, the FAA Acrospace Forecast projected a 0.03
percent increase in itours Nown by the piston-engine aircraft
fleet far the period 202 through 2032 FAA Asrospace
Forecast Fiscal Years 2012-2032. p. 53. Available at
htips:fhvwse foa.gow
data_research/avialion/aerospace_for fvedial
201236 20FAAY 20 Aerospace ¥ 20F orecast pdf.

NS¢ FAA's At Traffic Activity Data. Available at
intips:/faspm fua.goviopmetsys/alrport.asp,
general aviation activity s often used asa
surrogate measure for understanding piston-

. engine activity.

In oxder to understand the trend in airport-
specific piston-engine activity in the past ten
years, we evaluated the trend in general
aviation activity. We calculated the average
activity at each of the airports in ATADS over
three-year periods for the vears 2010 through
2012 and for the years 2017 through 2019, We
focused this trend analysis on the airports in
ATADS because these data are collected daily
at an girport-specific control tower (in contrast
with annual activity estimates provided at
airports without control towers). There were
513 airports in ATADS for which data were
available to determine annual average activity
for both the 2010-2012 period and the 2017
2019 time period. The annual average
operations by general aviation at cach of these
airports in the period 2010 through 2012
ranged from 31 to 346,415, with a median of
34,368; the annual average operations by
general aviation in the period from 2017
through 2019 ranged from 2,370 to 396,554,
with a median of 34,365. Of the 513 airports,
211 airports reported increased general
aviation activity over the period evaluated.*?
The increase in the average annual number of
operations by general aviation aircraft at these
211 facilities ranged from 151 to 136,872 (an
increase of two pescent and 52 percent,
respectively).

While national consumption of leaded
avgas is forecast to decrease three percent
from 2026 to 2045, this change in fuel
consumption is not expected to occur
uniformly across airpotts in the U.S. The FAA
produces the Terminal Area Forecast (TAF),
which is the official forecast of aviation
activity for the 3,300 U.S. airports that are in
the NPIAS. % For the 3,306 airports in the
TAF, we compared the average activity by

TAF estimates. The documentation for the TAF is avaitable
at hitps:Htaf feea.govw Downloads/TAFS: Y2020
2045.pdf.




general aviation at each airport from 2017-
2019 with the FAA forecast for general
aviation activity at those airports in 2045, The
FAA forecasts that activity by general aviation
will decrease at 234 of the airports in the TAF,
remain the same at 1,960 alrports, and
increase at 1,112 of the airporis, To evalvate
the magnitude of potential increases in activity
for the same 513 airports for which we
evaluated activity trends in the past ten years,
we compared the 2017-2019 average general
aviation activity at each of these airports with
the forecasted activity for 2045 in the TAF.™
The annual operations estimated for the 513
airports in 2045 ranges from 2,914 0 427,821
with a median of 35,883. The TAF forecasts
an increase in activity at 442 of the 513
eirports out to 2045, with the increase in
operations at those facilities mnging from 18
to 83,704 operations annuaily (an increase of
0.2 percent and 24 percent, respectively),

2. Emissions of Lead From Piston-
Engine Aircraft

This section describes the physical and
chemical characteristics of lead emitted by
covered aircraft, and the national, state,
county and airport- specific annual inventories
of these engine emissions of lead, Information
regarding lead emissions from motor vehicle
engines operating on leaded fuel is
summarized in prior AQCDs for Lead, and the
2013 Lead I84 also includes information on
lead emissions from piston-engine aircraft.’ %
TLead is added to avgas in the form of
tetraethyl lead along with ethylene dibromide,
both of which were used in leaded gasoline for
motor vehicles in the past, Therefore, the
surmmary of the science regarding emissions
of lead from motor vehicles presented in the
1997 and 1986 AQCDs for Lead is relevant to
understanding some of the properties of lead
emitted from piston-engine aircrafi and the
atmospheric chemistry these emissions are
expected to undergo, Recent studies relevant
to understanding lead emissions from piston-
engine aircreft have also been published and
are discussed here.

a. Physical and Chemical Characteristics of
Lead Emitted by Piston-Engine
Aircraft

< EPA (1986) AQC for Lead. EPA, Washington, DC,
EPA-600/8-83/028=F-dF (NTIS PB87142386), 1986.

# Griffith 2020. Electron microscapie characterization of
exhaust particles containing lead dibromide beads expelied
from aircraft buming leaded gasoline. Amospheric
Pollution Research 11:1481-1486. :

51 EPA (1986) AQC for Lead, Volume 2; Chaplers 5 & 6.
EPA, Washington, DC, EPA-600/8-83/0284F- dF (NTIS
PBE7142386), 1986.

2 EPA (2013) 1SA for Lead, Table 2-1. “Pb
Compounds Observed in the Environment,” p, 2~ 8. EPA,
Washington, DC, EPA/600/R-10/075F, 2013,

5 EPA (2013} ISA for Lead. Sectien 2.2.2.1 “Pb
Emissions from Piston-engine Aireraft Operating on
Leaded-Avistion Gasoline and Other Non-road Scurces. p.
2-10, EPA, Washington, DL, EPA/G0D R—-10/075F, 2013,
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As with motor vehicle engines, when leaded
avgas is combusted, the lead is oxidized to
form lead oxide. In the absence of the
ethylene dibromide lead scavenper in the fuel,
lead oxide can

#The TAF is prepared fo assist the FAA in meeting its
planning, budgeting, and staffling requirements. In addition,
state avintion authorities and oilter aviation planners use the
TAF as a basis for planning airport improvements, The TAF
iz available on the internet, Tha TAF database can be
aceessed at: ltps: el foa.gov

BEPA (1977) AQC for Lead. EPA, Washington, DC,
EPA-O00/8-T77-017 (NTIS PBI80411), 1577,

%EPA (1986) AQC for Lead. EPA, Washington, DC,
EPA-600/8-83/0284F~dF (NTIS PRE?7142386), 1986,

TIEPA (2013) ISA for Lead. Section 2221 "Fp
Emissions from Piston-cngine Afrcraft Ciperaling on
Leaded Avistion Gasoline and Other Non-road Souvces.” p.
2-10, EPA, Washington, DC, EPA/G00/ R-10/075F, 2013,

collect on the valves and spark plugs, and if
the deposits become thick enough, the engine
¢an be damaged. Ethylene dibromide reacts
with the lead oxide, converting it to
brominated lead and lead oxybromides. These
brominated forms of Iead remain volatile at
high combustion tempsratures and are emitted
from the engine along with the other
combustion by-products.”® Upon cooling lo
ambient temperatures these brominated lead
compounds are converted to particulate
matter. The presence of lead dibromide
particles in the exhaust from a piston- engine
aircraft has been confivmed by Griffith (2020)
and is the primary form of lead emitted by
engines operating on leaded fiel 5% In addition
1o lead bromides, ammonium salts of other
lead halides were also emitted by motor
vehicles and would be expected in the exhaust
of piston-engine aircraft,’- ,
Uncombusted alkyl lead was also measured
in the exhaust of motor vehicles operating on
leaded gasoline and is therefore likely to be
present in the exhaust from piston-engine
aireraft,*® Alkyl lead is the general term used
for organic lead compounds and includes the
lead additive tetraethyl lead. Summarizing the
available data regarding emissions of alkyl
lead from piston-engine aircraft, the 2013
Lead ISA notes that lead in the exhaust that

¥ Memorandum to Docket EPA-~HQ-0AR-2022~

. % _Potential Exposure to Non-exhaust Lead and Eihylens

Dibromide. Jwie 15, 2022, Docket ID EFA— HQ-2022—
0389,

% Swiss FQCA (2007) Aireraft Piston Engine Emissions
Summary Repart, 33-05-(03 Piston Engins
Emissions_Swiss FOCA_Summary. Report_ 070612_it,
Avzilable at https=i/
wwwbazl.adminch/bazlien/ome/specialists! regulaons-
and-griidelines/envipomment/palintani- emissionsioircraft-
angine-cmistions/report. appendices-daiab d-data
zheets itml,

7 Swiss FOCA (2007} Aircraft Piston Engine Emissions
Sumansey Report. 33-05-003 Piston Engine
Emissions_Swiss FOCA_Swmmary, Report_ 070612 ril.
Section 2.2.3,a, Available &t itips:#
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might be in organic form may potentially be
20 percent (as an upper bound estimate).” In
addition, tetraethyl lead is 2 highly volatile
compound and therefors, a portion of
tetraethy] lead in fuel exposed to air will
partition into the vapor phase.3#

Particles ernitted by piston-engine aircraft
are in the submicron size range (less than one
micron in diameter), The
Swiss Federal Office of Civil Aviation
{FOCA) published a study of piston- engine
aircraft emissions including measurements of
iead.* The Swiss FOCA reported the mean |
particle diameter of particulate metter emitted
by one single-engine piston-powered aircraft
ranged from 0,049 to 0,108 microns under
different power conditions (Jead particles
would be expected to be present, but these
particles were not separately identified in this
study). The particle number concentration
ranged from 5.7x10%to 8.6x106 particles per
om?, The authors noted that these patticle
emission rates are comparable to those from a
typical diesel passenger car engine without a
particle filter.™ Griffith (2020) collected
exhaust particles from a piston-engine aircraft
operating on leaded avgas and examined the
particles using electron microscopy. Griffith
reported that the mean diameter of particles
collected in exhaust was 13 nanometers (0.013
microns) consisting of a 4 nanometer (0.004
micror) lead dibromide particle surrounded by
hydrocarbons,

b. Inventory of Lead Emitted by Piston-
Engine Aircraft

Lead emissions from covered airorafi are
the largest single source of lead 1o air in the
1.8, in recent years, contributing over 50
percent of lead emissions to air starting in
2008 (Table 1), In 2017, approximately 470
tons of lead were emitted by engines in
piston- powered aircraft, which constituted 70
percent of the annuel emissions of lead to air
in that year.™ Lead is emitted at and near
thousands of airports in the 1.8, as described
in Section ILA.1 of this document. The EPA's
method for developing airport-specific lead
estimates is described in the EPA’s Advance
Notice of Proposed
Rulemaking on Lead Emissions from
Piston-Engine Aircraft Using Leaded Aviation
Gasoline® and in the document titled

wwinbazl.adinin.cl/barlfenthome/spectolists/ regulath
andl-gridelinesienvironmeni/polltant- egrissionsiairerafl-
engine-emissionsivapori- appendices-datnbase-and-data-
shaeis i, :

R The lead inventaries for 2008, 2011 and 2014 are
provided in the 1.5, EPA (2018%5) Report on the
Envirgnment Exhibit 2, Anthropogenic lead emissions in
the U.S. Available at ifips:#
efpub.epn.govreefindicatorcfin?i=1342.

% EPA 2017 NEL Available at Mips:# winw.epa. govlair-
entissions-inveniorfes 201 7- nationol-enissions-iveniory-
nel-data.

® Advance Notiee of Proposed Rulemaking on
Lead Emissions from Piston-Enpine Afrcraft Using



“Calculating Piston- Engine Aircraft Airport
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{ead emissions as well as estimates of lead
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inventory data are briefly summarized here at

TABLE 1—PISTON-ENGINE EMISSIONS OF LEAD TO AIR

2008 2011 2014 2017
Piston-engine emissions of lead to alr, tons 560 480 460 470
Total U.S. lead emissions, tons 950 810 720 870
Piston-engine emisslons as a percent of the total U.5. lead inventory .......... 59% 0% 64% 70%

Inventories for
Lead for the 2008 National Emissions
Inventory.”® The EPA’s National Emissions
Inventory (NEI) reports airport estimates of
At the state level, the EPA estimates of lead
emissions from piston-engine aircraft range
from 0.3 tons {(Rhode Island) to 50.5 tons
{Californig), 47 percent of which is emitted in
the landing and takeoff cycle and 53 percent
of which the EPA estimates is emited in-
flight, outside the landing and takeoff cycle.”
Among the connties in the U.5, where the EPA
estimates engine emissions of lead from -
covered aircraft, lead inventories range from
0.00005 tons per year to 4.1 tons per year and
constitute the only source of air-related lead in
1,140 counties (the county estimates of lead
emissions inciude the lead emitted duriig the
landing and takeoff cycle and not lead emitted
in- flight).” In the counties where engine
emissions of lead from aircraft are the sole
source of lead to these estimates, annual lead
emissions from the landing and takeoff cycle
ranged from 0.00015 to 0.74 tons. Among the
1,872 counties in the U.S. with multiple
sources of lead, including engine emission
from covered aircrafl, the contribution of
aireraft engine emissions ranges from 0.0006
to 0.26 tons, comprising 0.0065 to 99.98
percent of the county total, respectively. The
EPA estimates that among the epproximately
20,000 airports in the

Leaded Aviation Gasoline. 75 FR 2440 (April 28, 2010),
®Airpont lead anmual emissions data used were reported

in the 2017 NEL. Available at Atfps:d W, epe.goviir-

emissions-in 2017- national-

nei-data. The methods used to develop these § mmmnus ere

described in EPA {2010) Caleulsting Piston-Engine Aircraft

Airport Inventordes for Lead for the 2008

NEL, EPA, Washington, DC, EPA-420-B-10-044, 2010,

{Alzo available ia the docket for this action,

EPA-HQ-0AR-~2022-038%).

“The 2017 NEI wiitized 2014 aireraft activity data 1o
develop girport-specific lead inventories, Details can be
found on page 3-17 of the document loeated here:
htps:/fvwepo. govisites/defonsit! filesi2021-

02/ dscuments/nei20F 7 _tsd full
Jan2021 pdfipage=0&zaom=100,68,633,

I ead emitled in-flight is assigned to states based on
their gverall fraction of to12] piston-engine afroralt
operations. The state-level estimates of engine emissions of
lead include bath lead emitied in the landing end tokecff
cycle a5 well as lead emitted in-flight, The method used to
develop these estimates is described in EPA (2010)
glwlaﬁng Piston-Engine Aireraft Airport Inventories for

ad

emitted in- flight, which are allocated to states
based on the fraction of piston-engine ajreraft
activity estimated for each state. These

U.8,, airport lead inventories range from
0.00005 tons per year to 0.2 tons per year.” In
2017, the EPA"s NEI includes 638 airports
where the EPA estimates engine emissions of
tead from covered aircraft were 0.1 ton or
mote of lead ennually, Using the FAA's
forecasted activily in 2045 for the
approximately 3,300 airports in the NPIAS (as
described in Section ILA.1 of this document),
the EPA estimates airport- specific inventories
may range from 0.60003 tons to 1.28 tons of
lead

(median of 0.03 tons), with 656 airports

far the 2008 NEI, available here: hijps:#
napis.apa. govw/Bxe/ZyPDE.cgl/PIO0]13.
PDF?DM&@ﬂPIQWHS.PM

RAimport lead annual emissions datn used were reported
in the 2017 NEL Awvailable at fﬂfp:_!/mwepa gamfr-
emissions-nventories 201 7- noti
nei-data. In addition to the triennial NE, the EPA onl!u::s
from stats, loca), and Tribal air sgencies point source data
for largu S0UTCSs every year {s2c hrtps:ihwww.epa.gov/ aire

latremiissions-reporting-

regnirements-aery for specific emissions thresholds), While
thess data are not typically published a1 a new NEL they are
available publicly upon request and are also included in
hitpesdf waew.epa.goviair-emissions-modelingfamissions.
modeling-platforms thot are erealed for years other than the
trienniol MEL years. County cstimates of lead emissions
from nou-aireraft sources used in this action are from the
2019 inventory. There are 3,012 counlies and statistical
equivalent areas where EPA estimates engine emissions of
lead vecar.

55w EPA lead inventory datn availeble at
Brps:tfnew.epa.govalr-emisstons-nodeling/ emizsions-
wmodeling-plalforms.
estimated to have inventories above 0.1 tons
in 20453

We estimate that pisten-engine aircraft have

consumed approximately 38.6 billion gallons
of leaded avgas in the U.S. since 1930,
excluding military aircraft use of this fuel,
emitting approximately 113,000 tons of lead
to the air.%

3. Concentrations of Lead in Air
Attributable to Emissions From Piston-
Engine Aircraft

In this section, we describe the
concenirations of leed in air resuiting from
emissions of lead from covered aircrafl. Air
quality monitoring and modeling studies for
lead at and near airporis have identified
elevated concentrations of lead in air from
piston-engine aircraft  exhaust at, and

the state, county,
and aivport level.®

downwind of, airports where these aircraft ere
active %6 97 98 99 100 10 Thig cection provides a
sumnmary of the literature regarding the local-
scale impact of aircraft emissions of lead on
concentrations of lead at and near airports, with
specific focus on the results of air monitoring
for lead that the

HEPA used the melhed deseribs s EPA (2010}
Caleutating Piston-Engine Afrcraft Airport Inventories for
Lead for the 2008 NEI fo cstimate sirport lead inventories
in 2045, This dozument ix available here:
hittps:iinepis.epa.gow/Exe/

ZyPDF.cgi/P1009113. PDF?Dackey=P 1069113.PDF.
¥Geidozeh. Memerandum to Docket EPA-HQ- DAR~

2022-0389. Lead Emissions from the uss of

Leaded Avigtion Gasoline from 1930 throagh 2020, June 1,

2022. Dockef ID EPA-RQ-2022-0389,

Carr el. al., 2011. Development end evalustion of an afr
quality modeling approach to assess near- fisld impacis of
lead emissions from piston-engine airerall operating an
lexded aviation gasoline,

Atmospheric Environment, 45 {32), 5795-5804.
DO https:Aidr.dot,org/ 10,1016/ amoseny. 201.07.017.

Feinberg et. al., 2016. Modeling of Lead
Concentrations 2rd Hot Spots st General Avintion
Airports. Joumal of the Tronsportation Research Boand,
No. 2568, Trensporiation Research Board, Washington, DC,
pp. 80-87. DOI: 10.3141/2569-09,

B funicipality of Anchomge (2012). Merrill Fleld Lead
Monitoring Report. Municipality of Anchorags Department
of Health and Human Services. Anchorage, Alaska.
Avallable at hipes/
wwwmunt.org/Departimentsthealth/Admin/
envirenment/AirQ/Documentsdfernli2e 20Field
%20Lead3520Monitoring%% 208tudly_201 28 errill
36 20F1eid% 20 eadd6 20Smdy3520Repor3620-5420
Jinal pdf.

PEnvirenment Canads (2080) Aiboma Particutate
Malter, Lead and Manganese ot Buttenwville Airport.
Torento, Ontario, Canada: Canor Pacific Environmpatal
Technologies for Environmental Protection Servics, Ontario
Region. .
Weine e, al,, 2000, General Aviation Airport Alr
Monttoring Study, South Coast Air Quality Management
District, Available at btips:4’ www.agmd.gov/docs/defanit-
source/air-gualitwalmality-monitoring-sindies/genseral-
aviation-study! study-of-airtoxins-nearvan-nupsaud-
saritamontca-airport.pdf.

OIL sad emitted from piston-engine aircralt in the
particulste phase would also be measured in samptes
collected to evaluate fotal ambient FMas concenimtions.
EPA required at a subset of airports and an
analysis conducted by the EPA to estimate
concentrations of lead at 13,000 airports in the
.S, titled “Model-extrapolated Estimates of
Airbome Lead Concentrations at U.S.
Airports,” 122103

Gradient studies evaluate how lead

concentrations change with distance from an



airport where piston-engine aircraft operate.
These stedies indicate that concentrations of
lead in air are estimated to be one fo two orders
of magnitede higher at locations proximate to
aircraft emissions, compsred to nearby
locations not impacted by a source of lead air
emissions {concentrations for pericds of
approximately 18 howrs to three-month
averages).1o4 105 1u4 107 108 109 The magnitude of
lead concentrations at and near airports is
highly influenced by the amount of aircraft
activity (fe., the number of take-off and
landing operations, perticulasly if concentrated
at one runway) and the time spent by aircraft in
specific modes of operation. The most
significant emissions in terms of ground-based
activity, and therefore

12EPA (2020) Model-extrapolated Estimates of Aitbome
Lead Concentrations a1 U.S. Aimorts,

EPA, Waskinpton, DC, EPA-420-R-20-003, 2020,
Available & kips:hepls, epa.gouszdZyPDchl?
Dockey=F100¥G52 pdf. EPA responses to peer review
commenits on the report are avaflabls st
hitps:iinepls.spa.gov/Exe/ZyP DF.cgi?Dockey=
PiOOYIWD,pdf: These documents arc also available in the
docket for this action (Docket EPA-HQ- OAR-2022~
0389).

YSEPA (2022) Technical Support Dacumeny
(TSD) for the EPA"s Propoced Finding that Lead
Emizsions from Aireraft Englnes that Operate on Leaded
Fue) Cause or Contritrute tn Air Pollution that May
Reasenably Be Anticipated to Endanger Public Health and
Welfare, EPA, Washinglen, DC, BPA-420-R-22-025,
2022, Awzilable in the docke: for this aetion,

" These shudics report moaitored or modeled data for
averaging fimes ranging frors approximately 18 hourg ta
thret-manth averages.

15 Cary el. ab., 2011, Development and evaluation of an aie
quality modeling approach 1o 2ssess near- field impacts of
lead emissions from pisten-engine sircraft operating on
leaded avistion gasoline.

Alnespheric Envirormen!, 43 (32), 37955804,

DOL: hitps:i/dv.dol.org/10. 1016/.afmosenv. 2011.07.017,
105Heiken ef, o, 2014, Quantifying Aircraft Lead

Emisstons at Airports. ACRP Report 133. Available ot

Fitps:/hwwwnap.ediontolog/22 ) 4 guantifyingalrcrafi-

Tead-emissions-at-afrports.

17Epudda of. al., 2022, Substantiat Mear-Field Air
Quality Tmprovements at a General Aviztion Airport
Following a Runway Shortening. Environmeniol Science &
Technotogy DOL: 1010211 acs.est, 1c06765,

'5Fine ct. &l., 2010. General Avistion Airport Air
Moniloring Study. South Coast Air Quatity Management
District. Available at htps winwagmd govdocs/defentt-
sonrce/air-gualliyoirguality-monitoring-studies/general-
aviaiion-stady! study-of-gir-texins-neamvan-nuys-md-
saniamonica~airport pdf,

WSERA (2020) Model-exirapolated Estimates of Aftbome
Lead Coneentrations at U.S. Airports,

EPA, Washingtan, DC, EPA—420-R-20-003, 2020,

ground-level concentrations of lead in air,
occur near the areas with greatest fuel

#l EPA (2015) Program Overview; Airport Lerd
Monitoring. EPA, Washinglon, DC, EPA-420-F-15- 003,
2015, Availzble at: htips:ihepls.cpa.go
ZyPDF cgl/PIOOLIDW. PDI? Dackey=P H00LIDW.PDR

& EPA (2022) Technical Suppost Document
(TSD) for the EPA’s Proposed Finding that Lead
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consumption where the aircraft are stationary
and running. "% 1" U2 Por piston-engine aircraft
these areas are most commonly locations in
which pilots conduet engine tests during run-
up operations prior to take-off (e.g., magneto
checks during the run-up operation mode).
Run-up operations are conducted while the
brakes are engaged so the aircrafl is stationary
and are often conducted adjacent to the
runway end from which the aircraft will take
off. Additional medes of operation by piston-
engine aircraft, such as taxiing or idling near
the runway, may result in additional hotspots
of elevated lead concentration (e.g., start-up
and idle, maintenance run-up).!B

The lead NAAQS was revised in 2008,
The 2008 decision revised the level, averaging
time and form of the standards to establish the
cumrent primary and secondary standards,
which are both 0,15 micrograms per cubic
meter of air, in terms of consecutive three-
month average of lead in total suspended
particles."® In conjunction with strengthening
the lead NAAQS in 2008, the EPA enhanced
the existing lead monitoring network by
requiring monitors to be placed in areas with
sources such as industrial facilities and
airports with estimated lead emissions of 1.0
ton or mere per year. Lead monitoring was
conducted at two airports following from
these requirements (Deer Valley Airport, AZ
and the Van Nuys Airport, CA), In 2010, the
EPA made further revisions to the monitoring
requirements such that state and local air
quality agencies are now required to menitor
near industriat facilities with estimated lead
emissions of 0.50 tons or more per year and at
airports with estimated emissions of 1.0

TEPA (2010) Development end Evalustion of an Afr
Guality Modeting Approach for Lead Emissions from
Piston-Enpine Aircraft Operating on Leaded Avintion
Gasoline. EPA, Washington, BC, EPA~ 420-R-10-007,
2010, htips:/inepis.cpa goviExe/
ZyPDEegl/PI00THAQ.PDF? Dockey=P1007 H40Q.PDF.

TEPA (2020) Modz!-extrapolated Estimates of Airbome
Lead Cencentrations at ULS. Adrponts.

EPA, Washingten, DC, EPA-420-R-20-003, 2020, EPA
respanses to peer review commenis on the report are
available at hipx-/inepls. epa.gavifxe/
2yPDF.cgi?Dockay=P100¥ WD paf.

Wi5einberg o, al., 2016, Modeting of Lead
Concentrations and Hot Spots st General Aviation
Airparts. Journal of the Transportaiin Research Board,

No. 2569, Transportation Research Board, Washington, DC,

Pp. 80~87. DOJ: 10.3141/2569-09.

WiFeinberg et. ul,, 2016, Modeling of Lead
Concentrations and Hot Spols at General Aviation
Airports. Jawrnal of the Transpertotion Reseorch
Boord, Ma. 2569, Transportetion Research Board,
Washington, DC, pp. 80-87, DOL: 10.3141/2569-08.

™73 FR 66965 (Mov. 12, 2008).

1340 CFR 50.16 (Nov. 12, 2008).

Emissions from Aircrafl Engines (et Opecate on Leaded
Fue! Cause or Contribute ta Air Pollution thay May
Reasonably Be Anficipated to Endanger Public Health and
Welfare, EPA, Washington, DC, EPA-420-R-22-025,
2022, Aovaiteble in the docket for this action.

® A design value i a statistic that sunmarizes the air
quality deta for a given aren in terms of the indicalor,
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ton or more per year.'® Ag part of this 2010
requirement to expand lead monitoring, the
EPA also required a one-year monitoring study
of 15 addilional airports with estimated lead
emissions between 0.50 and 1.0 ton per year
in an effort to better understand how these
emissions affect concentrations of lead in the
air at and near airports. Further, to help
evaluate airport characteristics that could lead
to ambient lead concentrations that approach

-or exceed the leed NAAQS, airports for this

one-year monitoring study were selected
based on factors such as the level of piston-
engine aircraft activity and the predominant
use of one runway due to wind patterns. Asa
result of these requirements, state and local air
authorities coflected and certified lead
concentration data for at least one year at 17
airports with most ronitors starting in 2012
and generally continuing through 2013, The
data presented in Table 2 are based on the
certified data for these sites and represent the
maximum coneentration monitored in a

roIling tbree-mcnﬂl average for each location.
6§18

TABLE 2—1L EAD CONCENTRATIONS
MONITORED AT 17 AIRPORTS IN THE
Us.

Lead
design
Alrport, State ® value 1
ug/m?

Aubum Municlpal Alrport, WA ., 0.06
Brookhaven Alrport, NY ..o 0.03
Centennial Alrport, CO ... 0.02
Deer Valley Airpont, AZ ............ 0.04
Gillespte Fleld, CA .......oovimiennss 0.07
Harvey Field, WA .......... 0.02
McCleIlan-PanmarAtrporl CA 0.17
Mermll Figld, AK e 0.07
Nantuckst Memorial Alrport,

MA 0.1
Oektand Counly Intemational

Alrport, M ..o vevevmmmsiramos 0.02
Palo Alio Alport, CA ..ceorercvennes 0.12
Pryor Field Regional Afrport, AL 0.01
Reld-Hiilview Alrport, CA ... 0.10
Republic Alrport, NY ...... raes 0.01
San Carlos Airport, CA ............ 0.33
Slinson Munlcipal, TX ...covverin 0.03
Van Nuys Alrport, CA ..c..cvevenee 0.06

Monitored Jead concentrations violated the
lead NAAQS at two airports in 2012; the
McClellan-Palomar Airport and the San
Carlos Airport. At both of these airports,

averaging lime, and form of the standard. Design values
can be compared to the leve! of the stonderd end are
typically nzsed to designate arens as meeting or not mecting
1hie siandzand and assess progress towards meeting the
NAAQS.

S FR 81226 (Dec. 27, 2014).



monitors were located in close proximity to
the area at the end of the runway most
frequently used for pre-flight safety checks
{f.e.. run-up). Alkyl lead emitted by piston-
engine aireraft would be expected to partition
into the vapor phase and would not be
collected by the monitoring conducted in this
study, which is designed to quantitatively
collect particulate forms of lead,5

Airport lead monitoring and maodeling
studies have identified the sharp decrease in
lead concentrations with distance from the
run-up area and therefore the importance of
considering monitor placement relative to the
Tun- up arca when evaluating the maximum
impact locatjon attributable to lead emissions
from piston-engine aircraft. The monitoring
data in Table 2 reflect differences in monitor
placement relative to the run-up area as well
as other factors; this study alsp provided
evidence that air lead concentrations at and
downwind from airports could be influenced
by factors such as the use of more than one
run-up area, wind speed, and the number of
operations conducted by single- versus twin-
engine aircraft.®

The EPA recognized that the airport lead
monitoring study provided a small sample of
the potential locations where emissions of lead
from piston-engine aircraft conld potentially
cause concentrations of lead in ambient air to
exceed the lead NAAQS. Because we
anticipated that additional ajrports and
conditions could lead to exceedances of the
lead NAAQS at and near airports where
piston-engine aircraft operate, and in order to
understand the range of lead concentrations at
airports nationwide, we developed an analysis
of 13,000 airports in the peer-reviewed report
titled, “Model-extrapolated Estimates of
Airbomne Lead
Concentrations at U.S, Airports.”% This
report provides estimated ranges of lead
concentrations that may occur at and near
airports where leaded avgas is used. The study

% As noted earlier, when summoerizing the aveilable data
regarding emissions of elkyl lead from piston-engine
aireraft, the 2013 Lead ISA notes that an upper bound
estimate of lead in the exhaust that might be in erganic
form may poteniislly be 20 peveent (2013 Lead ISA, p. 2-
19). Organic Jead in engine exhaust would be expected to
influence receptors within shast distances of the poimt of
emission from pistox-tagine aircrafl, Afrports with large
flight schools and/or facililies with substantisl delays for
aircsaft quened for takeoff could experience hipgher
concentrations of alkyl lead in the vicinity of the afreraft
exbaust,

 The data in Tsbls 2 represent concentrations measured
at ane Jocation st each airpert and monitors wers not
consistenily plaaad in elose proximnity to the nin-up areas.
As deseribed in Section I1.A.3, monitored coneentrations of
Jead in air near nirports are highly influenced by proximity
of the monitor 1o the nwr-up zrea, In 2ddition 1o monitor
placement, there ars individual aimort factors that can
influence lead concentrations (e.g., the use of multiple run-
D areas at an afpont, Beet composition, aad wind speed).
The monitoring data reported in Table 2 reflect 4 range of
lead concentrations indizalive of the location at which
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extrapolated modeling results from one airport
to estimate air lead concenttations at the
maximum impact area near the run-up
location for over 13,000 U.S. airports.® The
model- extrapolated lead estimates in this
study indicate that some additional 1.5.
airposts may have air lead concentrations
above the NAAQS at this area of maximum

- impact. The report also indicates that, at the

levels of activity analyzed at the 13,000
airports, estimated lead concentrations
decrease to below the standard within 50
meters from the [ocation ofhighesl
concentration.

To estimate the polential ranges of lead
concentrations at and downwind of the
anticipated area of highest concentration at
airports in the U.5,, the relationship between
piston-engine aircraft activity and fead

. concentration at and downwind of the

maximum impact site at one airport was
applied to piston-engine aircraft activity
estimates for each U.S. airport.™ This
approach for conducling a nationwide analysis
of airports was selected due to the impact of
piston-engine aircraft run-up operations on
ground-tevel lead concentrations, which
creates a maximum impact area that is
expected to be generally consistent across
airports. Specifically, these aircraft
consistently teke off into the wind and
typically conduct run-up operations
immediately adjacent to the take-off munway
end, and thus, modeling lead concentrations
from this source is constrained by variation in
a few key parameters. These parameters
include: (1) Total amount of piston-engine
aircraft activity, {2) the proportion of activity
conducted at one runway end, {3) the
proportion of activity conducted by multi-
piston-engine aircraft, (4) the duration of run-
up operations, (5) the concentration of lead in
avgas, {6) wind speed at the medel airport
relative to the extrapolated airport, and (7)
additional meteorological, dispersion model,

measurements were made and the specific operations al an
airport,

5 EPA (2020) Model-Extrapolated Estimates of Aicbome
Lead Concentrations at U.5. Ajrponis. .

EPA, Washingion, DC, EPA-420-R~20-003, 2020

"EPA(ZOZZ)" hnical § D
(TSD) for the EPA'stpnsed Fmdangthat Lead
Emissions from Aireraft Engines that Operate on Leaded
Fuel Cause or Contribute to Air Pollotion thot May |
Reasonably Be Anticipated to Endanger Pubtic Health and
Welfare, EPA, Washington, DC, EFA420-R-22-025,

2022. Availnhle in the docket for this action.

# In this study, the EPA defined the maximum impact site
as 15 metees downwind of the tn’]plpe of en aircralt
conducting run-up operat{ons in the area designated for
these operations at a ninway end, The maximum impaet
area was defined as approximately 50 meters sumounding
tha maxisium impact site.

™ Prior {o this mode] extrapolation study, the EPA
developed and evaluated an air quality modeling approach
(this study is available here:
htips:iinepis.epa.govilixe/ZyPDF.cgil
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or operational parameters, These parameters
were gvaluated through sensitivity analyses as
well as quantitative or qualitative uncertainty
analyses. To generate robust concentration
estimates, the EPA evaluated thesc parameters,
conducted wind-speed correction of
extrapolated estimates, and used airport-
specific information regarding airport layout
and prevailing wind dircetions for the

13,000 airports.”

Results of this nationaf anelysis show that
model-extrapolated three-month average lead
concentrations in the maximum impact arca
may potentially exceed the lead NAAQS at
airports with activity ranging from 3,616—
26,816 Landing and Take-Off events (LTOs)
in & three-month period.™ The lead
concentration estimates from this model-
extrapolation approach account for lead
engine emissions from eircraft only, and do
not include other sources of sir-related lead.
The broad range in LTOs that may lead to
concentrations of lead exceeding the lead
NAAQS is due to the piston-engine aircraft
fleet mix at individual airponts such that
airports where the fleet is dominated by twin-
engine aircraft would potentially reach
concentrations of lead exceeding the lead
NAAQS with fewer LTOs compared with
airporis where single- engine aircraft dominate
the piston- engine fleet.™ Model-extrapolated
three-month average lead concentrations from
aircraft engine emissions were estimated to
extend to a distance of at least 500 meters
from the maximum impact erea at airports
with activity ranging from 1,275-4,302 LTOs
in that three-month period.” In a separate
modeling analysis at an airport at which
hundreds of take-off and landing events by
pisten-engine aircraft occur per day, the EFA
found that modeled 24-hour concentrations of
lead were estimated above background
extending almost 1,000 meters downwind
from the runway.”

PIOOTHAQ.PDF? Dockey=P100THAQ0.PDF), and
subsequently applied the approach to a second airport aad
again performed an evalualion of the modol cutput vsing air
manitoring data (this secand study is availabls here:
hnps:iepis.epo,goviBixe/

ZyPDF.cgi? Dockey=P100YG32 pd)).

T EpA (2022) Technleal Support Document
{TSD} for the EPA’s Propased Finding that Lead
Emissions from Ajrcsaft Engines that Operate on Leaded
Fuel Cause or Conteibate to Air Pellution that May
Reasonably Be Anticipaied to Endanger Public Healtls and
Welfare. EPA, Washinglon, BC, EPA«420-R=22-025,
2022. Avsilable in the docket for this action,

T EPA (2020) Model-exirapolated Estimates of Aitbome
Leed Concentralions at LLS. Airpons. Tebla 6, p. 53. EPA,
‘Washingtan, DC, EPA-420-R~ 20-003, 2020.

 Sew meihods used in EPA (2020) Model- extrapolated
Estimates of Altbome Legd Concenteations at U.S. Airponts,
Table 2. p.23. EPA, Washington, DC, EPA-420-R-20-003,
2000,

 EFA (2020) Model-extrapalated Estimates of
Airbame Lead Coneentrations at U.S, Airports, Table 6,

" p.53, EPA, Washinglon, DC, EPA-420~R-~ 20-003, 2020.

¥ Care et. al., 2011. Development and evaluntion of an air
quality modeling approach to assess near- field impacts of
lerd emissions from pislen-engine airerafl operating on



Model-extrapolated estimates of lead
concentrations in the EPA report “Maodel-
extrapolated Estimates of Airborne Lead
Concentrations at 1.8, Airports” were
compared with monitored values and show
general agreement, suggesting that the
extrapolation methed prasented in this report
provides reasonable estimates of the range in
concenirations of lead in air attributable to
three-month activity periods of piston-engine
aircrift at airports. The assessment included
detailed evaluation of the polentiat impact of
run-up duration, the concentration of lead in
avgas, and the impact of meteorolagical

" parameters on model-extrapolated estimates of

- lead concentrations attributable to engine
emissions of tead from piston-powered
aircraft. Additionally, this study included a
range of sensitivity analyses as well as
quantitative and qualitative uncertainty
analyses, The EPA invites comment on the
approach used in this meodel-extrapolation
analysis.

The EPA's model-extrapoiation analysis of
lead concentrations from engine emissions
resulting from covered aireraft found that the
lowest annual airport emissions of lead
estimated to result in air lead concentrations
approaching or potentially exceeding the
NAAQS was 0.1 tons per year, There are key
pieces of airport-specific data that are needed
to fully evaluate the potential for piston-
engine aircraft operating at an airport to cause
cotcentrations of lead in the air to exceed the
lead NAAQS, and the EPA’s report “Model-
extrapolated Estimates of Ajrborne Lead
Concentrations at U.S. Airports” provides
quantitative and qualitative analyses of these
Tactors.™ The EPA’s estimate of airports that
have annual lead inventories of 0.1 ton or
more are illustrative of, and provide one
approach for an initial screening evaluation of
locations where engine emissions of lead from
aireraft increase localized lead concentrations
in air. Airport-specific assessments would be
needed to determine the magnitude of the
potential range in lead concentrations at and
downwind of each facility,

As deseribed in Section ILA.1 of this
document, the FAA forecasts 0.9 percent

leaded aviation gasoline. Atmospheric Enviroment 45
5795~5804,

% EPA {2020} Model-extrapnlated Estimates of Airbome
Lead Concentrations at U.S. Aimporls.
Table 6. p.53, EPA, Washington, DC, EPA-420-R~ 20003,
2020. EPA responses to peer revisw comments oa the report
are available here: Mips:/
napis.epa.govExe/ZyPDR cgi? Dockey= PIOOYRVD. pdf.

7 Sea EPA's 2017 AicToxScreen, Available at
https:thnvepa gow/AlrioxScreen,

™ These concentration estimates are not used for
comparisen 10 the level of the Lead NAAQS due to
different temporal averaging times and inderdying
assumptions in modeling. The AirToxSereen estimates are
provided to kelp state, Yocal and Triba! air agencies and the
public identify which poilutants, emission souraes and
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decreases in piston-engine aireraft activity out
ta 2041, however these decreases are not
projected to occur uniformly across airports.
Among the more than 3,300 airports in the
FAA TAF, the FAA forecasts both decreases
and increases in general aviation, which is
largely comprised of piston-engine aivcraft, If
the current conditions on which the forecast is
based persist, then lead concentrations in the
air may increase at the airports where general
aviation activity is forecast to increase.

In addition to airport-specific modeled
estimates of lead concentrations, the EPA also
provides annual estimates of lead
concentrations for each census tract in the
U.S. as part of the Air Toxics Screening
Assessment (AirToxSoreen).” The census
tract concentrations are averages of the area~
weighted census block concentrations within
the tract. Lead concentrations reported in the
AirToxScreen are based on emissions
estimates from anthropegenic and natural
sources, including aircraft engine emissions.™
The 2017 AirToxScreen provides lead
concentration estimates in air for 73,449
census tracts in the U.8.™ Lead emissions
from piston-engine gireraft comprised mote
than 50 percent of these.census block area-
weighted lead concentrations in over half of
the census tracts, which included tracts in all
50 states, as well as Puerto Rico and the
Virgin Islands.

4, Fate and Transport of Emissions of Lead
From Piston-Engine Aircraft

This section summarizes the chemical

‘transformation that piston-engine aircraft lead

emissions are anticipated to undergo in the
atmosphere and describes what is known
about the deposition of piston-engine aircraft
Iead, and potential impacts on soil, food, and
aquafic environments.

a. Atmospheric Chemistry and Transport of
Emissions of Lead From Piston-Engine
Aircraft

Lead emitted by piston-engine aircraft can
have impaets in the local environment and,
due to their small size (i.e., typically less than
one micron in diameter), ! lead-bearing

places they may wish to study forther to better undersiand
potentiol rigks ta public health from air toadcs. There are
uncerlainties inherent in these estimates described by the
EPA, some of which are relevant (o these estimates of lead
concentralions; however, these estimates provide
perspeétive on the potential influence of pislen-engine
emissions of lead on afr quality, See

hips:ifwww.epa.gowdirToxSereen/ irtoxscreen-limitations,
™ As aitponts ase generally in larger census blocks within

a census dract, coneentrations for airpost blocks dominate
the aren-weighted average in cases where an airport is the
predominan lead emissions source in o censug truct,

# Swiss FOCA (2007) Aireraft Pision Engine
Emigsions Summery Report. 33-05-003 Piston Engine
Emissions, Swiss FOCA_Summary. Report_ 070612_rit.
Avaflable at htips:#
www.bazl. admin.ch/boziien/homefspacialists’ ragulations-
and-guidelines/environmentisolitiant- envissionsfaircrafl-
engine-emissions/repont- appendices-dutobase-and-daia-
sheels.htid, ’
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partticles emitted by piston engines may
disperse widely in the environment, However,
lead emitted during the landing and takeofl
cycle, particularly during ground-based
operations such as start- up, idle, preflight
run-up checks, taxj and the take-off roll on the
runway, may deposit to the local environment
and/or infiltrate into buildings.®? Depending
on ambient conditions (e.g.. ozone and
hydroxyl concentrations in the atmosphere),
alkyl iead may exist in the atmosphere for
hours to days® and may therefore be
transported off airport property into nearby
communities,

- Lead halides emitted by motor vehicles
operating on leaded fuel were reported to
undergo compositional changes upon cooling
and mixing with the ambient air as well as
during transport, and we would anticipate lead
bromides emitted by piston-engine aircraft to
behave similarly in the atmosphere. The
water-solubility of these lead-bearing particles
was reported to be higher for the smaller lead-
bearing particles.® Lead halides emitted in
motor vehicle exhaust were reported to break
down rapidly in the atmosphere via redox
reactions in the presence of atmospheric
acids.® Tetraethyl lead has an atmospheric
residence time ranging from a few hoursto 2
few days. Tetracthyl lead reacts with the
hydroxyl radical in the pas phase to form 2
variety of products that include ionic trialicyl
lead, dialky! lead and metallic lead. Trialkyl
lead is slow to react with the hydroxyl radical

. and is quite persistent in the atmosphere.® b,

Deposition of Lead Emissions From Piston-
Engine Aireraft and Soil Lead
Concentrations to Which Piston-Engine
Aircraft May Contribute

Lead is removed fiom the atmosphere and
deposited on soil, into aquatic systems and on
other surfaces via wet or dry deposition.®
Meteorological factors (e.g., wind speed,
convection, rain, humidity) influence local
deposition rates, With regard to deposition of
fead from aircraft engine emissions, the EPA
modeled the deposition rate for aircraft lead
emissions at one airport in a temperate climate
in California with dry summer months. In this

¥ Griffith 2020. Electron microsenpic

i jzation of
) faining lead dibromide beads expelled
from aireraft buming leaded gasoline. Amospheric
Pollutlon Research 11:1481-1486.

* EPA (2013) ISA for Lead, Section 1.3, “Exposure to
Ambient Ph." p. 1-11. EPA, Washingten, DC, EPA/GDO/R~
W/D75F, 2013.

8 EPA (2006) AQC for Lead. Section E.8, p. 2- 5. EPA,
Wasltington, DC, EPA/GO0/R-5/144aF, 2006,

¥ EPA (1977) AQC for Lead, Section 6.2.2.1.

EPA, Washington, DC, EPA-600/8-77-017, 1977,

* EPA (2006} AQU for Lead. Section E.6, EPA,
Washington, BC, EPA/GONR-5/144aF, 2006,

¥ EPA (2006) AQC for Lead. Section 2, EPA,
Washington, DC, EPA/S00R-5/144aF, 2006.

81 EPA (2013) ISA for Lead. Section 1,2.1. “Sources,
Fate and Transport of Ambient Pb;” p. 1- 6; and Section
2,3. “Fate and Transport of Fb." p. 2-24 through 2-25.
EPA, Washington, DC, EPAS 600/R~13/075F, 2013,




location, the average lead deposition rate from
aircraft emissions of lead was 0,037
milligrams per square meter per year ¥

Studies sumymarized in the 2013 Lead ISA
suggest that soil is a reservoir for
contemporary and historical emissions of lead
1o 2ir.®? Once deposited to soil, lead can be
absorbed onto organic material, can undergo
chemical and physical transformation
depending on & number of factors {e.g., pH of
the soil and the soil organic content), and can
participate in further cycling through afr or
other media.? The extent af stmospheric
deposition of lead from aircraft engine
emissions would be expected to depend on a
number of factors including the size of the
particles emitted (smaller particles, such as
those in atrcrafi emissions, have lower settling
velocity and may travel farther distances
before being deposited compared with larger
particles), the temperature of the exhaust (the
high temperature of the exhaust creates plume
buoyancy), as well as meteorological factors
(e.g.. wind speed, precipitation rates). As a
result of the size of the lead particulate matter
emitted from piston-engine aircraft and as a
result of these emissions ocourring at various

--altitudes, Tead emitted from these aircraft may
distribute widely through the environment.”
Murphy et al. {2008) reported weekend
increases in ambient lead monitored at remote
locations in the 1,8, that the authors attribated
1o weekend increases in piston-engine
powered general aviation activity #

Heiken et a1, (2014) assessed air lead
concenirations potentially atiributable to
resuspended lead that previously deposited
anto soil relative to air lead concentrations
resulting directly from aircraft engine
emissions.” Based on comparisons of lead
concentrations in total suspended particulate
(TSP) and fine particulate matter (PMa.s)
measured at the three airporis, coarse particle
lead was observed to account for about 20— 30

¥ Memorandum to Docket EPA-HQ-OAR~ 2022-0389,
Deposition of Lead Emitted by Piston- engine Aircraft, June
15, 2022, Docket 1D EPA-HQ~ 2622-0389,

¥ EPA (2013) ISA for Lead, Section 2.6.1. “Solls.” p. 2-
118, EPA, Washington, DT, EPA/GQ0f R—10/075F, 2013,

% EPA {2013) ISA for Lead, Chapter 6. “Ecclogical
Effects of Pb,"” p, 5-57, EPA,

Washington, DC, EPA/GOO/R=10/075F, 2013,

! Murphy et al., 2008, Weekly pattems of aevosol int the
United States. Afmospheric Chenmistry and Physics, $:2729-
2739,

# L ead concentrations collected as part of the
Intsragency Monitoring of Protected Yiseal
Environnents (IMPROVE) network and the National
Qceanic and Atmospheric Administration (NOAA)
monitoring sites.

# Heiken et a1, 2014. ACRP Web-Only Document 21:
CQuantifying Aircraft Lead Emissions at Alrponts.
Contractor's Final Repont for ACRP 02— 34. Available at
https:/Avww.irb.orgPublications! Blurbs/172599.aspx.

“ MeCumber and Strevett 2017, A Geospaliat
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percent of the lead found in TSP, The authors
noted that based on analysis of lead isotopes
present in the air samples collected af these
airports, the original source of the lead found
in the coarse particle range appeared to be
from aircraft exhaust emissions of lead that
previously deposited to soil and were
resuspended by wind or aiveraft- induced
turbulence. Resulis from lead isotope analysis
in soil samples coltected at the same three
airports led the authors to conclude that lead
emitied from piston-engine aircraft was not
the dominant source of lead in soil in the
samples measured at the airports they studied.
The authors note the complex history of
tepsoil can create challenges in understanding
the extent to which aireraft lead emissions
impact soil lead concentrations &t and near
airports {e.g.. the source of topsoil can change
as a result of site renovation, construction,
landscaping, natural events such as wildfire -
and hurricanes, and other activities).
Concentrations of lead in soil at and near
airports servicing piston-engine aircraft have
been measured using a range of approaches.®
9556979899 W avouras et al. (2013) collected soil
samples at three eizports and reported that
eonstruction at an airport involving remaval
and replacement of topsoil complicated
interpretation of the findings at that airport
and that the number of runways at an airport
may influence resulting lead concentrations in
soil (i.e., multiple anways may provide for
more wide-spread dispersal of the lead over a
larger area than that potentially affected at 2
single-munway airport).

¢. Potentiat for L.ead Emissions From
Piston-Engine Aircraft To Impact Agricultural
Products

Studies conducted near stationary sources
of lead emissions {e.g., smelters) have shown
that atmospheric lead sources can lead to
contamination of agricultural products, such
as vegetables.!® 1 In this way, air lead

Analysis of Sofl Lead Concenirtions Around Regional
Oklzhoms Alrparts. Chemosphere 167:62- 70.

% Kavouras ¢t al., 2013. Bioavailable Lead in Topsodl
Coltected fromn Genersl Avistion Airpons.

The Collegiate Aviation Review Infernaifonal 31(1):57-58,
Available at hutps:/dol.org/10,22488/ oksate. 18, 100438.

* Yeiken et al,, 2014, ACRP Web-Only
Diocument 21: Quantifying Alvcraft Lead Emissions at
Airporte. Contractor’s Final Repoyt far ACRP 02 34,
Availzhle at hitps:/vwtrb.org/Publications/

Blarhst1 72598, aspz.

9 HPA (2010) Develepment and Evaluation of an Air
Quality Modeling Approach for Lead Emissions from
Piston-Engine Airersft Operating on Leaded Aviation
Gasoline. EPA, Washington, DC, EPA-420-R~10-007,
2010, htips:#inepis.epa gaviBxe/
ZyPDFcgi/P1007840.PDF? Dockey= PIOOTHAO.PDE

% Bnvironment Cenads (2000) Afrborne Perlicolate
Matter, Lead and Mangansse al Buttoaville Airpost.
“Taronte, Ontario, Canady: Conor Pacific Environmentsl
Technologies for Environsnendal Froteciion Service, Cntario
Region.

¥ Lejano and Ericson 2105, Tragedy of the
Temporal Commons: Soil-Beund Lead and the
Anachronicity of Risk, Jowrnal of Envirenmeniod Planning
and Management, 43(2):301-320.
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sources may contribute to dietary exposure
pathways. ' As described in Section ILA.1 of
this document, piston- engine aircraft are used
in the application of pesticides, fertilizers and
seeding erops for human and animal
consumption and as such, provide a potential
route of exposure for lead in food. To
minimize drift of pesticides and other
applications from the intended target, pilots
are advised to maintain a height between eight
and 12 feet above the target crop during

. application.!® The low flying height is needed

to minimize the drift of the fertilizer and
pesticide particles away from thejr intended
target. An unintended consequence of this .
practice is that exhaust emissions of lead have

a substantially increased potential for directly
depositing on vegetation and surrounding soil.
Lead halides, the primary form of lead emitted
by engines operating on leaded fuel, '™ are
slightly water soluble and, therefore, may be
more readily absorbed by plants then other
forms of inorganic lead,

The 2006 AQCD indicated that surface
deposition of lead onto plants may be
significant,)% Atmospheric deposition of jead
provides a pathway for lead in vegetation asa
result of contact with above-ground portions
of the plant, 16 197 188 T jvestock may
subsequently be exposed to lead in vegetation
{e.g., grasses and silage) and in surface soils
via incidental ingestion of soil while
grazing‘l@ :

d. Potential for Lead Emissions From
Piston-Engine Aircraft To Impact Aquatic
Ecogystems

As discussed in Section 6.4 of the 2013
Lead ISA, lead bioaccumulates in the tissues
of aguatic organisms through ingestion of
food and water or direct uptake from the
environment {e.g., across membranes such as
gills or skin}.!®% Alky] lead, in particular, has
been identified by the EPA as a Persistent,

I EPA (2013) 1SA for Lead. Section 3.1.3.3. “Dictary
Pb Exposure.” p, 3-20 through 3-24. EPA, Washington,
DL, EPA/SOD/R-I0A7SF, 2013, )

1% BPA (2006) AQC for Lead. Section 8.2.2. EPA,
Washingten, DC, EPA/S00/R-5/144aF, 2005,

182 EPA (2006) AQT for Lead. Section 8.2.2, EPA,
Washinglon, DC, EPAJG00/R-5f1444F, 2005.

1% O Connor-Marer. Aerial Applicator’s Manual:
AMalional Pesticide Applicator Certification Study Guide,
p. 40. National Association of State Depertments of
Agriculture Research Foundation. Available at
Htips:idvww.agaviation,arg/Files!
RelatedEntities/Aerial_Applicators Manuol pdf

M The additive used in the fuel 1o seavenge lead
detenmines (he chemical form of the lead halide emitted;
becausa ethylene dibromide is edded 1o leaded aviation
gasolinie nsed in piston-cupine airceft, the lead halide
emijied is in e form of lead dibromide,

¥ EPA (2006) AQC for Lead, pp. 7-9 snd AXZT-39.
EPA, Washington, DC, EPA/G00/R-5/144aT, 2006.

108 EPA (2006) AQC for Lead. p. AXZ7-39. EPA,
Washington, DC, EPA/GDO/R-5f144aF, 2006,

197 EPA. {1986) AQC for Lead. Sections 6.5.3. EPA,
Washington, DC, EPA-~600/8-83/028aF-dF (NTIS
FB87142386), 1986.

1 £pA (1986) AQC for Lead. Section



1 Register/Vol. 87, No, 199/Monday, October 17, 2022/Proposed Rules

Bioaccumulative, and Toxic (PBT)
pollutant.'® There are 527 scaport facilitics in
the U.8,, and landing and take-off activity by
seaplancs at these facilities provides a direct
pathway for emission of organic and inorganic
lead to the air near/above inland waters and
ocean seaports where these airciaft

operate, /191 0NN [nland airports may also
provide a direct pathway for emission of
‘organic and inorganic lead to the air
near/above inland waters, Lead emissions
from piston-engine aircraft operating at
seaplane facilities as well as airports and
heliports near water bodies can enter the
aquatic ecosystem by either deposition from
ambient air or runoff of lead dcposzlcd to
surfice soils.

In addition to deposition of lead from
engine emissions by piston-powered aircraft,
lead may enter aquatic systems from the pre-
flight inspection of the fuel for contaminants
that pitots conduet. While some pilots return
the checked fuel to their fuel tank or dispose
of it in a receptacle provided on the airfield,
some pilots discard the fue] onto the tarmac,
ground, or walter, in the case of a fuel check
being conducted on a seaplane. Lead in the
furel discarded to the environment may
evaporate to the air and may be taken up by
the surface on which it is discarded, Lead on
tarmac or soil surfaces is available for runoff
to surface water. Tetracthyl lead in the avgas
directly discarded to water will be available
for uptake and bioaccumulation in aquatic life,
The National Academy of Sciences Airport
Cooperative Rescarch Program (ACRP)
conducted a survey study of pilots’ fuel
sampling and disposal practices. Among the

146 pilots responding to the survey, 36 percent

indicated they discarded all fuel check
samples to the ground regardless of
contamination status and 19 percent of the
pilots indicated they discarded only
contaminated fuel to the ground." Leaded
avgas discharged to the ground and water
includes other hazardous fuel components
such as ethylene dibromide, S

5. Consideretion of Environmental
Justice and Children in Populations Resu'lmg
Near Airports

This section provides a description of how
many people live in close proximity to
airports where they may be exposed to
airborne fead from aircraft engine emissions
of lead (referved to here as the “near-airport™
population). This section also provides the
demographic composition of the near- airport

™ 22.2.1.EPA, Woshington, DT, EPA~600/8-83/ 028aF~
dF (NTIS PBB7142386), 1986.

0 EPA (1986) AQC for Lead, Section 7.2.2.2.2, EPA,
Washington, DC, EPA~500/8-83/028aF~dF (NTIS
PB87142386), 1986,

¥ EPA (2013) ISA for Lead. Section 64,2,

population, with attention to implications
related to environmental justice (EJ) and the
population of children in this near-source

environment. Consideration of EJ implications

in the population living near airports is
important because blood lead levels in
children from low-income houssholds remain
higher than those in children from higher
income households, and the most exposed
Black children still have higher blood lead
levels than the most exposed non-

“Biageochemistry and Chemnicat Effecis of Pb in
Frestiwater and Salowater Systemns.” p. 6-147. EPA,
Washington, DC, EPA/GO0/R-10/075F, 2013,

112 EPA (2002) Persistent, Bioaceumulative, and Toxic
Pollutents (PBT) Program, PBT Nationsl Action Plan for
Alkyl-Pb. Washingten, DC. June. 2002,

113 See FAN's NASR. Availoble st htpe#/
vewsizfir gov/air_irafficiflight_info/aeronaviaerm_
datoleNASR_Browser?.
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I Natianal Academies of Sciences, Engineering, and
Medicine 2014. Best Proclices for General Aviation Afreraft
Fuel-Tank Sampling. Weshington, DC: The National
Academies Press, hips:#dol.orgs 10.17226/22343,

5 Memorandum (o Docket EPA-HQ-OAR- 2022-0389,
Potentizl Exposure 1o Non-exhaust Lead snd Ethylene
Dibromide. June 15, 2022. Docket D EPA-HQ-2022-
0389,



Hispanic White children 'él1718

Executive Orders 12898 (39 FR 7629,
February 16, 1994) and 14008 (86 FR 7619,
February 1, 2021) direct Federal agencies, to
the greatest exient practicable and permitted
by law, to make achieving EJ part of their
mission by identifying and addressing, as
appropriate, dispropottionately high and
adverse human health or environnental effects
of their programs, policies, and activities on
‘people of color populations and low-income
populations in the United States, The EPA
defines environmentsl justice as the faiy
trealment and meaningful involvement of all
people regardless of race, color, national
origin, or income with respect to the
develepment, implementation, and
enforcement of environmental laws,
regulations, and policies.

For the reasons described in
SUPPLEMENTARY INFORMATION Section D,
our consideration of EJ implications here is
foeused on describing conditions relevant to
the most recent year for which demographic
data are available. The analysis described here
provides information regarding whether some
demographic groups are more highly
represented in the near-airport environment
compared with people who live farther from
airports, Residential proximity to airports
implies that there is an increased potential for
exposure to lead from covered aircraft engine
emissions.!’® As described in Section ILA.3 of
this document, several studies have measured
higher concentrations of lead in air near
airports with piston-engine aircrafl activity,
Additionally, as noted in Section 1L A of this
document, two-studies have reported increased

“School Near U.S. Airports.™® In the second
approach, we evaluated people living near the
MPIAS airports in the conterminous 48 states,
As noted in Section 1L.A.1 of this document,
the NPIAS airports support the majority of
piston-engine aircraft activity that occurs in
the U.5. Among the NPIAS airports, we
compared the demographic composition of
people living within one kilometer of ranways
with the demographic composition of people

V6 EPA, (2013) ISA for Lead, Section 5.4. “Summary,” p,
5-40, EPA, Washingion, DC, EPA/ 600/R-10/075F, 2013,

1" EPA, Anerica’s Children and the Environment.
Summary of blood Jesd levels in elifldren updated in 2022,
availablo at lfps:d
wwwepa.gavamertcosciildrenenviromment! blomontiering-
fead, Data source; Centers for Discase Conirol and
Prevention, Netionn) Report on Human -

Exposure to Environmental Chemicals. Bload Lead (2011~
2018), Updated March 2022, Available a1
hitpesAvnecde.gowex; BOrireponpd?

cgroiup LEXBPE_2011-p.pdf.

U The relative contribution of lead emissions from
covesed aircrafl engines to these disparities has not been
;iemmined and is not & goal of the eveluation desedbed

\ere,

1% Residentinl proximity to s source of a specific air
poltutani{s) is & widely used sumogate measure to evaluate
the polentiat for higher exposures to that pollutant (EPA
Technieat Guidance for Assessing Envirommental Justice in
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blood lead ievels in children with increasing
proximity to afrports, 12012

We first smnmarize hers the literature on
disparity with regard to those who live in
proximity to airports. Then we describe the

- analyses the EPA has conducted to evaluate

potential disparity in the population groups

* living near runways where piston- engine

aircrafl operate compared to those living
elsewhere,

Numerous studies have found that
environmental hazards such as air pollution
are more prevalent in areas where people of
color and low-income populations represent a
higher fraction of the population compared
with the general population, including near
transportation sources, 122127819180 The
literature includes studies that have reported
on communities in close proximity to airports
that are disproportionately represented by
people of color and low-income populations.
McNair (2020) described nineteen major
airports that underwent capacity expansion
projects between 2000 and 2010, thirteen of
which had a large concentration or presence of
persons of color, foreign-bom persons or low-
income populations nearby.'® Woodbum
(2017) reported on changes in communities
near airports from 1970-2010, finding
suggestive evidence that at many hub airports
over time, the presence of marginalized
groups residing in close proximity to airports
increased.!® Rissman et al, (2013) reported
that with increasing proximity to the
Hartsficld-Jackson Atlanta Intemnational
Alrport, exposures to particulate matter were
higher, and there were lower home values,
income, education, and percentage of white
residents.!s
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The EPA used two approaches to understand
whether some members of the population
{e.g., children five and under, people of color,
indigenous populations, low-income
populations) represent a larger share of the
people living in proximity to airports where
piston-engine aireraft operate compared with
people who live farther away from these
airports. In the first approach, we cvaluated
people living within, and children attending
school within, 500 meters of all of the
approximately 20,000 airports in the U.S,,
vsing methods described in the EPA’s report
titled “National Analysis of the Populations
Residing Near or Attending

Science & Technology 48: 4063-4068. hutps:s/
dot orp/10, 102}1/25405167f.

1Ppfarshall 2008, Environmenta! inequality: eir pelution
exposures in California’s South Coast Air
Basin, Atmospheric Environmoni 21:5498-5503.
htps:iidol.org/10. 1016/ .amesenv.2008,02,005,

1™ Fessum et 2L, 2021. PMas polislers dispropartionately
and systemically affect people of color in the United States,
Scilence Advances T-eabf4491.

150 0hai et al., 2009, Environmental justice, Ainual
Reviews 34:405-430, Available ot htips:/7
dot.org/1 0. 116/ amure-environ-08 2508594 348,

"l tehaty 2020, Investigation of environmental justice
enatysis in airport planning practice from 2000 to 2010,
Transportation Research Part D 81:102286,

Wyoodbum 2017, Investigating neighborhood change in
aiport-adjzcent communitics in multisirport regions from
1970 to 2010, Journa! af the Transportation Research
Board, 2626, 1-8.

Wnissman et al,, 2013. Equity and heslth impacts of
mirerafl emissions al the Hartfield- Jeckson Atlenta
Intemmational Airpart. Londscape and Urban Planning, 120:
234-247,

living at a distance of one to five kilometers from the same airports.

The distances analyzed for those people living closest to airports {ie., distances of 500
meters and 1,000 meters) were chosen for evaluation following from the air quality monitoring
and modeling data presented in Section 11L.A.3 of this document. Specifically, the EPA’s
modeling and monitoring data indicate that concentrations of lead from piston- engine aircraft
emissions can he elevated above background levels at distances of 500 meters over a rolling
three-month period. On individual days, concentrations of lead from piston- engine aircraft
emissions can be elevated ebove background levels at distances of 1,600 meters on individual

days downwind of a runway, depending
on aircraft activity and prevailing wind

Regulatory Analysis, Section 4.2.1), Data presented in
Section 11.A.3 demonstrate that lead concentralions in air
near the runup area can exceed the Jezd NAAQS and
cencentrations decrease sharply with distance from the
ground-based aireralt exhiavel and very with tha amount of
airczaft activity i an airport. Not el people lving within
300 meters of a runway are expected to be equally exposed
{o lead.

0 Mirznda et al,, 2001. A Geospaliat Analysis of the
Effects of Avialion Gasoline on Childhood Blood Lead
Levels, Enviranmentol Health Perspectives, 119:1513-
1516,

B! Zaliran et al., 2017, The Effeet of Lended Aviation
Gasoline ¢n Blood Lead in Children. Jowmof of the
Association of Envitonmenial and Resonrce Ecornomisis.
4(2):575-610,

12 Rowangould 2013, A census of the near- roadway
poputation: public healih and environmental justice

and under, Black, Asian, and Native
American or Alaska Native) living

considerations. Tronsportolion Research Part D 25:59-61.
Titps:it dv.doi,orgr10. 1016/f,1rd. 2013.08.603,

8 Marshall ¢ al., 2014, Priotitizing environments]
Justice and equality; diesc] emissions in Southemn
Califoria. Envirommental

13 EPA (2028) Model-extrapolated Estimates of Airborne
Lead Concentrations a1 1.8, Airpons.
EPA, Washinglon, DC, EPA-420-R-20-003, 2028, EPA
18SpONSEs 10 peer review somments on the report are
availuble at lips:Aepis.epo.gowBre/
ZyPDF.ogi? Dockey=F 100YISM, pd].



dircclion.‘” 128122
airport runway )
Because the 1.8, has a dense network
with the percent by age, race, and of airposts,
many of which have indigenous
peoples comprising the state neighboring
communities, we first population, %
Using the methodology quantified the number
of people living  described in Clarke
(2022), the EPA and children attending school
within  identified states in which children,
500 meters of the approximately 20,000
Black, Asian, and Native American or airports
in the U.S. The results of this Alaska Native -
populations represent a analysis are
summarized at the national  greater fraction
of the population scale in the EPA’s report
titled  compared with the percent of these
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Residing Near or Attending School Near
Airports.”"¥ From this analysis,
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within 500 meters of an “Mational Analysis of the Populations groups in the state population, ™!

Results of this analysis are presented in 1.3,

the following tables.'™ This state-level the EPA

estimates that approximately analysis presents summary inforhation 5.2 million people live

within 500

for a subset of potentially relevant meters of an aitport runway, 363,000 of

demographic characteristics. We present whom are children age five and under. data in this

section regarding a wider The EPA also estimates that 573 schools
characteristics attended by 163,800 children in

kindergarten through twelfth grade are NPIAS airports.

within 500 meters of an airport
runway. '

In order to identify potential
the near-airport

array of demographic
when evaluating populations living near

Among children five and under, there
were three states (Nevada, South

Carolina, and South Dakotsa), in which disparities in
the percent of children five and under population, we first evaluated

living within 500 meters of a runway populations at the state level, Using the  represent a
greater fraction of the U.S. Census population data for each population by a difference of ane

State in the 1.5, we compared the
people by age, race and
children five

pereent or greater compared with the percent of
percent of children five and under in indigenous peoples (i.e.,
the state population (Table 3).

_ TABLE 3—THE POPULATION OF CHILDREN FIVE YEARS AND LINDER WITHIN 500 METERS OF AN AIRPORT RUNWAY
COMPARED TO THE STATE POPULATION OF CHILDREN FIvE YEARS AND UNDER

~ Percent of Parcent of Number of Number of
children aged | chlldren aged | children aged | children aged
State five years and ] five years and | five years and | five years and
uncer within | ynder within the| Under within | yndar in the
500 meters stale 500 meters stata
Nevada 10 8 1,000 224,200
Scuth Carolina L} 8 400 361,400
South Dakota 11 9 3,000 71,300

There were nine states in which the Black
population represented a greater fraction of
the population living in the near-airport
environment by a difference of one percent or
greater compared with the state as a whole.
These states were

emissions, end the wide mnge of activity of piston- engine
airerafl ot sirponts nationwide suggests that exposins to
lead frem afreraft emissions is likely to vary widely.

Y41y this analysis, we incleded papulations living in
censis blocks that intersected the 500- meter buffer around
cach nunway in the U.$, Pateniial uncertaintiss in this
approach are deseribed in our report National Analysis of
the Populations Residing Mear or Atiending Schao! Near
U.5. Adrports, EPA-420-R-20-001, available nt
ltps:tinepls.epa.gov/Exe/ZyPDE cgi? Dockey=
P1O0YG44.pdf; #rd in the EPA responses to peer review
comimenty on the report, available hene:
htips:iinepls.epa,gov/Bze/ZyPDF.cgi?
Dackey=PIO0YISM, pdf.

WIEPA (2020) Nationz) Anatysis of the
Populations Residing Near or Attending Scheo!

MNear U.S. Airports. EPA-420-R-20-001, Available

135 EPA (2020) Model-axtrapolsted Estimates of Airborne
Lead Concentrations at U.S. Aimponts.
EPA, Washington, DC, EPA~420-R~20~003, 2020,

1% Carr ef, al,, 2011, Developmens and evaluation of an
air quality modeling approach to assess near- field impacts

California, Kansas, Kentucky, Louisiana,
Mississippi, Nevada, South Carolina,
West Virginia, and Wisconsin (Table 4),

ot hitps:hepis.epa.gov/Exe/ZyP DF.cgi? Dockey=
PI0OYGIA paf.

¥ arke. Memorandun to Docket EPA-HQ- OAR~
20220389, Estimation of Population Size and

- Demographic Characteristics among People Living Near

Airports by State in the United States, May 31, 2022,
Dacket 1D EPA-HQ-2022-0389.

WClarke. Memerandunt to Dockel EPA-HQ= OAR-
20220389, Estimation of Populalion Siza and
Demopraphic Characterislics among People Living Near
Alrports by State in the United States, May 31, 2022,
Pocket ID EPA-HQ-2022-0385.

WiThese data gre presented in tebular form for all states

in this memerandwm located in the docket: Clarke,
Memomndum to Docket EPA-HQ- OAR-2022-0389.
Estimation of Population Size and

Demographic Characteristics among People Living Near
Afrports by State in the United Stales, May 31, 2022,
Dacket JD EPA-H(-2022-0389,

of lead emissions from pisten-engine aireraft operating on leaded avialion gasoline.

Aimospheric Environment, 45 (32), 5795-5804.

DOL https:td.dol.ong/10.101 64 aimosenv. 201107017,

137 We do not assume or expect thal eIl people living within 500m or 1,000m of 3 mnway are exposed to lead from

piston-engine aircraft
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TABLE 4—THE BLACK POPULATION WITHIN 500 METERS OF AN AIRPORT RUNWAY AND THE BLACK POPULATION, BY STATE

Black
Percent Black i Black
State within 500 ;?hr;le;::;?:kie 3?&?.:3;[33 papulation in
meters meters {he slate
California 8 7 18,981 2,486,500
Kansas 8 6 1,240 173,300
Kenmucky 9 8 3,152 342,800
Loulsiana 45 3z 14,668 1,463,000
Mississippl 46 37 8,542 1,103,100
MNevada 12 9 1,794 231,200
South Carolina # 28 10,086 | 1,302,800
Wast Virginia i0 3 1,462 63,800
Wisconsin 9 8 4,869 367,000

There were three states with a preater

environment compared with the state as

of Asians in the near-airport a whole by a difference of one percent Hampshire {Table 5).

or greater: Indiana, Maine, and New fraction

TABLE 5—THE ASIAN POPULATION WITHIN 500 METERS OF AN AIRPORT RUNWAY AND THE ASIAN POPULATION, BY STATE

Aslan
Percent Aslan . obulation Aslan
State within 500 F:ercentAsnan fmﬁm 500 population in
within the state
meters meters {he state
Indianz 4 2 1,681 105,500
Malne 2 1 406 13,5800
New Hampshire 4 2 338 29,000

Among Native Americans and Alaska
Natives, there were five states (Alaska,

Arizona, Delaware, South Dakota, and or greater. In Alaska, as anticipated due
to the critical nature of zir travel for the
transportation infrastructure in that

the near-airport
Yepresentation
disparity in residential
largest; (Table 6).

the population they comprise at the
state level by a difference of one percent

16,000 Alaska Natives were estimated to
live within 500 meters of a ranway,

representing 48 percent of the New Mexico) where
population within 500 meters of an population had greater
airport manway compared with 15 by Native Americans and Alaska  state, the

percent of the Alaska state population Natives compared with the portion of  proximity to 2 runway was the

TABLE S—THE NATIVE AMERICAN AND ALASKA NATIVE POPULATION WITHIN 500 METERS OF AN AIRPORT RUNWAY AND

THE NATIVE AMERICAN AND ALASKA NATIVE POPULATION, BY STATE

Percent Native . Native Native

American angd | Forcent Native | American and | american and

State Alaska Native | AATercan 2nd Mlaska e | Alaska Naiive

!mthu: 500 | within the state|  Within 500 po;;}u!ataon in

meters maters the state

Alaska 48 15 186,020 106,300
Arlzona 18 5017 335,300
Detaware 2 1 12 5,800
Mew Mexico 2 10 2,265 208,800
South Dakota 22 9 1,808 72,800

In a separate analysis, the EPA focused on
evaluating the potential for dispatities in
populations residing near the NPIAS airposts,
The EPA compared the demographic
composition of people living within one
kilometer of runways at 2,022 of the
approximately 3,300 NPIAS airports with the
demographic composition of peaple living at
a distance of one to five kilometers from
the same airports.'*31% In this analysis,

"or this analysis, we evaluated the 2,022 sirports with
8 population of greater than 100 people inside the zero 1o
ene kilometer dislance to avoid low population counts
distorting the pssessment of percent contributions of cach

group to the total population within the 2er0 to one
Filometer distence, )

WK amal etal,, Memorandum to Dacket EPA-
HQ-OAR-2022-0389. Analyss of Polential
Disparity in Residentizl Proximity to Aizperts in the
Conlerminous United States. May 24, 2022, Docket ID

EPA-HQ-2022-0389. Methods ussd are desceibed in this
memo and inclede the use of block group resolution data to

evaluate the

over one-fourth of aimports (f.e,, 515) were
identified at which children under five were
more highly represented in the zero to one

kilometer distance compared with the percent

of children under five living one to five
kilometers away (Table 7). There were 666
airports where people of color had a greater
presence in the zero to one kllcmeter area

closest

representation of different demographic groups near-sisport

and for those living one fo five kilometers away.
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to airport ranways than in populations represented a higher proportion of the two-times the Federal Poverty Levet farther away, There

were 761 airports  overall population within one kilometer
of airport runways compared with the kilometers away. times the Federal Poverty Level

less than

among people living one to five where people fiving at less than two-

proportion of people living at

TABLE 7—NUMBER OF AIRPORTS (AMONG THE 2,022 AIRPORTS EVALUATED) WITH DISPARITY FOR CERTAIN DEMOGRAPHIC
POPULATIONS WATHIN ONE KILOMETER OF AN AIRPCRT RUNWAY IN RELATION TO THE COMPARISON POPU-
LATION BETWEEN ONE AND FiVE KILOMETERS FROM AN AIRPORT RUNWAY

Nurmber of airports with disparity®
Demographic group Total airports Disparity Disparity Disparity Disparity
with disparlty 1-5% 5-10% 10-20% 20%+
Children undar five years of age 515 507 7 1 0
People with Income less than wice the Federal Poverly
Level 761 307 223 180 51
People of Color (afl races, ethnlcities and indigenous peaples
' 666 k1) 126 123 40
Nen-Hispanic Black 405 240 7 67 21
Hispanle i 551 402 85 47 17
Non-MHispanic Aslan . 268 243 18 4 3
Non-Hispanic Nallve American or Alaska Native'®........... 144 130 6 7 1
Non-Hispanic Hawailan or Paclfic slander ................. 18 17 ] 0 0
Non-Hispanic Other Race 11 1 0 0 1]
Non-Hispanic Two or More Races 226 226 0 0 ¢

To understand the extent of the potential
disparity among the 2,022 NPIAS airports,
Table 7 provides information about the
distribution in the percent differences in the
proportion of children, individuals with
incomes below two-times the Federal Poverty
Level, and people of color living within one
kilometer of a runway compared with those
living one to five kitometers away. For
children, Table 7 indicates that for the vast
majority of these airports where there is a
higher percentage of children represented in
the near-airport population, differences are
relatively small (e.g,, less than five percent).
For the airports where disparity is evident on
the basis of poverty, race and ethnicity, the
disparities are potentially Jarge, ranging up to
42 percent for those with incomes below two-
times the Federal Poverty Level, and up to 43
percent for people of color. 1

There are uncertainties in the results
provided bere inherent to the proximity-
based approach used. These uncertainties
include the use of block group data to provide
population numbers for each demographic
group analyzed, and uncertainties in the
Census data, including from the use of data
from different analysis years (e.g., 2010
Census Data and 2018 income data). These
uncertainties are described, and their
implications discussed in
Kamal et.al. (2022).)%

The data summarized here indicate that
there is a greater prevalence of children under
five years of age, an at- risk population for
lead effects, within 500 meters or one

8 This analysis of 2,022 NPIAS airports did not include
sirports in Alaska.
129 Kamal et.al,, Memorendum to Dockel EPA-

kilemeter of some airports compared to more
distant locations. This information also
indicates that there is & greater prevalence of
people of color and of low-income
populations within 500 meters or one
kilemeter of some airports compared with
people living more distant. If such differences
were (o contribute to disproportionate and

adverse impacts on people of color and low-

income populations, they could indicate a
poiential EJ concern. Given the number of
children in close proximity to runways,
including those in EJ populations, there isa
potential for substantial implications for
children’s health, The EPA invites comment
on the potential ET impacts of aircraft lead
emissions from aircraft engines and on the
potential impacts on children in close
proximity to runways where piston-engine
aircraft operate.

B. Federal Actions To Reduce Lead Exposure

The federal government has a longstanding
commitment to programs to reduce exposure
to lead, particularly for children. In December
2018, the President’s Task Force on

BT amal et.al., Memorandum to Docket EPA=
HQ-0AR-2022-0389, Analysis of Patential
Digparity in Residentisl Proximily to Aimperisin the
Conterminons United States. May 24, 2022, Ducket 1D
EPA-HQ-2022-0389,

HQ-OAR-2022-0389. Analysis of Potential

Environmental Health Risks and Safety
Risks to Children released the Federal Lead
Action Plan, detailing the federal
government’s commitments and actions to
reduce lead exposure in children, some of
which are described in this section.'®8 In this
section, we describe some of the EPA’s
actions to reduce lead exposures from air,
water, lead-hased paint, and contaminated
sites.

In 1976, the EPA listed lead under CAA
gection 108, making it what is called a
“criteria air pollutant.”*? Once lead was
listed, the EPA issued primary and secondary
NAAQS under sections 109(b)(1) and {2},
respectively. The EPA issued the first NAAQS
for lead in 1978 and revised the lead NAAQS
in 2008 by reducing the level of the standard
from 1.5 micrograms per cubic meter to 0.15
micrograms per cubic meter, and revising the
averaging time and form to an average overa
consecutive three month period, as described
in 40 CFR

50.16.20 The EPA’s 2016 Federal Register
notice describes the Agency's decision to
retain the existing Lead

Federal Lead Action Plan 1o Reduce
Childhoad Lead Expasures and Associzted Health
Impaets, {2018) President's Task Forcz on
Envirgnmenial Health Risks and Safely Risks o Children.
Availzble a1 hetps: v epa.gov/sites/ defonltifiles/2018-
1 2/documenistfedacitonplan, tead final pdf.

Disparity in Residential Proxizmnity to Airports in the
Conternyinons United States. May 24, 2022, Docket I
EPA-HQ-2022-0389,



¥4y FR 14921 {April 8, 1976), See alo, .8, 81 FR at
71910 (Oct. 18, 2016} for s description of the history of the
listing decision for lead wnder CAA section 108,

071 FR 66965 {Nov. 12, 2008).

NAAQS.? The Lead NAAQS is currently
undergoing review,?%

States are primarily responsible for
cnsuring attainment and maintenasce of the
NAAQS. Under section 110 of the Act and
related provisions, states are to submit, for
EPA review and, if appropriate, approval,
state irnplementation plans that provide for
the attainment and maintenance of such
standards through conirol programs directed
to sources of the pollutants involved, The
states, in conjunction with the EPA, also
administer the Prevention of Significant
Deterioration program for these pollutants.

Additional EPA programs to address lead in
the environment include the Federal Motor
Vehicle Control program under Titte II of the
Act, which involves conirols for motor
vehicles and nonroad engines and equipment;
the new source performance standards under
section 111 of the Aet; and emissions
standards for solid waste incineration units
and the national emission standards for
hazardous air poliutants (NESHAP) under
sections 129 and 112 of the Act, respectively.

The EPA has taken a number of actions
associated with these air pollution control
programs, including completion of several
regulations requiring reductions in lead
emissions from stationary sources regulated
under the CAA sections 112 and 129, For
example, in January 2012, the EPA updated
the NESHAP for the secondary lead smelting
source category.?* These amendments to the
original maximum achievable conirol
technology standards apply to facilities
nationwide that use fumaces to recover lead
from lead- bearing scrap, mainly from
automobile batteries. Regulations completed
in 2013 for commercial and industrial solid
waste incineration units also require
reductions in lead emissions.?

A broad range of Federal programs beyond
those that focus on air pollution control
provide for nationwide reductions in
environmental releases and human exposures
to lead, For example, pursuant to section 1417
of the Safe Drinking Water Act (SDWA), any
pipe, pipe or plumbing fitting or fixture,
solder, or flux for potable weter applications
may not be used in new installations or
repairs or introduced into commerce unless it

is considered “lead free™ as defined by that
Act 3%

20181 BR 71912-~71913 (Oct. 18, 2016).

®1Documents pertaining to the cument teview of the
NAAQS for Lead can bs found here: hitips:#
wwnepn.powhaogsiead-ph-air-grality-stemdards.

377 FR 555 {Jan, 5, 2012).

498 FR 9112 (Feb. 7, 2013),

18 kR 083 (Jan, 7, 2021).
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BEffecrive in Jan, 2014, the anount of lead permitied in
pipes, fittings, and fixtures was
Also under section 1412 of the SDWA, the
EPA’s 1991 Lead and Copper Rule?®
regulates lead in public drinking water
systems through corrosion control and other
utility actions which work together to
minimize lead levels at the tap.? On January
15, 2021, the apency published the Lead and
Copper Rule Revisions (LCRR)}*® and
subsequently reviewed the rule in aceordance
with Executive Order 13990.2® While the
LCRR took effect in December 2021, the
agency concluded that there are significant
opportunities to improve the LCRR.2 The
EPA is developing a new proposed rule, the
Lead and Copper Rule Iinprovements
(LCRI),*" that would further sirengthen the
lead dyinking water regulations. The EPA
jdentified priority improvements for the
LCRI: proactive and equitable lead service
line replacement (LSLR), strengthening
compliance tap sampling to better identify
communitics most at risk of lead in drinking
water and to compel lead reduction actions,
and reducing the complexity of the regulation
through improvement of *“methods to identify
and trigger action in communities that are
most at risk of elevated drinking water
levels.”?2 The EPA intends to propose the
LCRI and take final action on it prior to
October 16, 2024,

Federal programs to reduce exposure to
lead in paint, dust, and soil are specified
under the comprehensive federal regulatory
framework developed under the Residential
Lead-Based Paint Hazard Reduction Act
{Title X). Under Title X (codified, in part, as
Title IV of the Toxic Substances Control Act
[TSCA]J), the EPA has established regulations
and associated programs in six categories: (1}
Training, certification and work practice
requirements for persons engaged in lead-
based paint activities (abatemnent, inspection
and risk assessment); accreditation of training
providers; and authorization of state and
Tribal lead-based paint programs; (2} training,
certification, and work practice requirements
for persons

lowered, See, Section 1417 of the Safe Drinking Water Act:
Proliibition on Use of Lead Pipes, Solder, and Flux at
ltips:ihvvw.cpa.govisdwalise- lead.froe-pipes-filtings-
Jixtares-solder-and.flux- drinking-water

340 CFR 141 Subpart I (June 7, 1991),

W40 CFR 143 Subpart [ (June 7, 1991),

186 FR 4198. (Jan, 15, 2021},

ME.0. 13990, Protesling Public Healib and (he
Environment and Restoring Scizncs to Tackle the Climate
Crisis. 86 FR. 7037 (Jan., 20, 2021},

g6 FR 31939, (Dec. 17, 2021).

WSer hraps:/Avwiepa.govgroind-water-ond- drinking.
water/review-national-primarydrinking. weler-regulotion.
lead-and-copper. Accessed on Nev, 30, 2021,

A2gs BR 31939 (Dec. 17, 2021).

1Y FR 7037 (Jan. 20, 2021),
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engaged in home renovation, repair and
painting (RRP) activities; accreditation of
RRP iraining providers; and authorization of
state and Tribal RRP programs; (3) ensuring
that, for most housing constructed hefore
1978, information about lead-based paint and
lead-based paint hazards flows from sellers to
purchasers, from landlords to tenants, and
from renovatoss to owners and occupants; (4)
establishing standards for identifying
dangerous levels of lead in paint, dust and
s0il; (5) providing grant funding to establish
and maintain state and Tribal lead-based paint
programs; and (6) providing information on
lead hazards to the public, including steps that
people can take to protect themselves and
their families from lead-based paint hazards,
The most recent rules issued under Title IV of
TSCA revised the dust-lead hazard standards
{DLHS) and dust-lead cleatance levels
(DLCL) which were established in a 2001
final rule entitfed “Identification of
Dangerous Levels of Lead.”2"? The DLHS are
incorporated into the requirements and risk
assessment work practice standards in the
EPA’s Lead-Based Paint Activities Rule,
codified at 40 CFR part 745, subpart L. They
provide the basis for risk assessors to
determine whether dust-lead hazards are
present in target housing (Le., most pre-1978
housing) and child-cccupied facilities (pre-
1978 nonresidential properties where children
6 years of age or under spend a significant
amount of time such as daycare centers and
kindergastens). If dust-lead hazards are
present, the risk assessor will identify
acceptable options for controlling the hazards
in the respective property, which may include
abatements and/or interim countrols. In July
2019, the EPA published a final rule revising
the DLHS from 40 micrograms per square
foot and 250 micrograms per square foot to
10 micrograms per square foot and 100
micrograms per square foot of lead in dust on
floors and windowsills, respectively.* The
DLCL are used to evaluate the effectiveness
of a cleaning following an abatement. If the
dust-lead levels are not below the clearance
levels, the components (i.e., floors,
windowsills, troughs) represented by the
failed sample(s) shall be recleaned and
retested. In January 2021, the EPA published
2 final rule revising the DLCL to match the
DLHS, lowering them from 40 micrograms
per square foot and 250 micrograms per
square foot to 10 micrograms per square foot
and 100 micrograms per square foot on floors

2366 FR 1206 (Jan. 5, 2001).
344 FR 32632 (July 9, 2019).

and windowsills, respectively. 130131215 The
EPA is now reconsidering the 2019 and
2021 tules in accordance with Executive



Order 1399026 and in response to a May 2021
decision by U.S. Coutt of
Appeals for the Ninth Circuit.

Programs associated with the
Comprehensive Environmental
Response, Compensation, and Liability
Act {CERCLA or Superfund)'® and Resource
Conservation Recovery Act (RCRA)Y also
implement removal and remedial response
programs that reduce exposures to the release
or threat of a release of lead and other
hazardous substances. The EPA develops and
implements protective levels for lead in soil at
Superfund sites and, together with states, at
RCRA corrective action facilities. The Office
of Land and Emergency Management
develops policy and guidance for addressing
multimedia lead contemnination and
determining appropriate response actions at
lead sites. Federal programs, including those
implementing RCRA, provide for
management of hazardous substances in
hazardous and municipal solid waste {e.g., 66
FR 58258, November 20, 2001),

C. History of Lead Endangerment
Petitions for Rulemaking and rhe EP4
" Responses

The Administrator’s proposed findings

further respond to several citizen petitions on
“this subject including the following: petition
for milemaking submitted by Friends of the
Earth in 2006, petition for rulemaking
submitted by Friends of the Earth, Oregon
Aviation Watch and Physicians for Soctal
Responsibility in 2012, petition for
reconsideration submitted by Friends of the
Earth, Oregon Aviation Watch, and Physicians
for Social Responsibility in 2014, and petition
for rulemaking from Alaska Community
Action on Toxics, Center for ~
Environmental Health, Friends of the

Earth, Montgomery-Gibbs

aniroilmantal Coalition, Oregon

Aviation Watch, the County of Santa

Clara, CA, and the Town of Middleton,

WI in 2021. These petitions and the

EPA’s responses are described here,'

In a 2003 letter to the EPA, Friends of the
Earth initially raised the issue of the potential
for iead emissions from the use of leaded
avgas in general aviation aircraft using piston
engines to cause or contribute to
endangerment of public heatth or welfare, '3
In 2006, Friends of the Earth filed & petition
with the EPA requesting that the
Administrator find endangerment or, if there
was insufficient information to find

' For mare information sbout the EPA’s CERCLA
Progrem, sec Wivw.epa.govinperfind,

133 Far more nformation sbout the EPA's RCRA
program, see Atips.Swwirepa.govicro.

™ See hitps:/fnww.cpa.goviegniations- emissions-
vehrcle.r—mrd -engluesipelitions-and-epa- rey,
fated.fged, Accessed on Dee, 12,2021,
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endangerment, commence a study of lead
emissions from piston-engine ajrcraft. In
2007, the EPA issued a Federal Register
notice on the petition requesting comments
and information related to a wide range of
issues regarding the use of leaded avgas and
potential public health and welfare exposure
issues.3137 The EPA did not receive new
information to inform the evaluation of
whether lead emissions from aircrafl engines
using leaded avgas cause or contribuie to air
pollution which may reasonably be
anticipated to endanger public health or
welfare,

In 2010, the EPA further responded {o the
2006 petition from Friends of the Earth by
issuing an Advance Notice of Proposed
Rulemaking on Lead
Emissions from Piston-Engine Aircraft
Using Leaded Aviation Gasoline (ANPR). 22
In the ANPR, the EPA described infermation
currently available and information being
collected that would be used by the
Administrator to issve a subsequent proposal
regarding whether, in the Administrator's
judgment, aircraft lead emissions from
aircraft using lezded avgas cause or contribute
to air pollution which may reasonably be
anticipated to endanger public health or
welfare, After issuing the ANPR, the EPA
continued the data collection and evaluation
of information that is described in Sections
ILA, IV and V of this action,

In 2012, Friends of the Earth, Physicians
for Social Responsibility, and Oregon
Aviation Watch filed a new petition claiming
that, among other things, the EPA had
unreasonably delayed in responding to the
2006 petition from Friends of the Earth
because it had failed to determine whether
emissions of lead from general aviation
aircraft engines cause or contribute to air
pollution which may reasonably be
anticipated to endanger public health or
welfare. 8 The EPA responded to the 2012
petition with our plan for collecting the
necessary information and conducting a
proceeding under CAA section 231 regarding
whether lead emissions from piston-engine
aircraft czuse or contribute to air poliution
that may reasonably be anticipzted to
endanger public health or welfare. Friends of
the Earth, Physicians for Social :
Responsibility, and Oregon Aviation Watch
submitted a petition for reconsideration in
20145 to which the
EPA responded in 2015.2%

In 2021, Alaska Community Action on

1 Friends oF the Earth (formerly Bluewater Netwerk)
comment dated Dec. 12, 2003, submitted 10 EPA's 68 FR
56226, published Sept. 30, 2003,

13 See 72 FR G4570 (Nov. 16, 2007),

7 FR 2244068 (Apr, 28, 2010),

¥ Petitioners filed a cormplaint in diskict court seeking
fo compel EPA to respond to their 2008 petition for
mlemsking and to issue an endangerment finding and
promulgate regulationg, The EPA then issaed ils response to
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Toxies, Center for Environmentat

Health, Friends of the Earth,
Montgomery-Gibbs Environmental
Coalition, Oregon Aviation Watch, the
County of Santa Clara, CA, and the Town of
Middleton, W1, again petitioned the EPAto
condnet a proceeding under CAA section 231
regarding whether lead emissions from
piston-engine aircraft cause or contribute to
air pollution that may reasonably be
anticipated to endanger public health or
welfare. 2 The EPA responded in 2022 noting
our intent to develop this proposal regarding
whether lead emissions from piston-engine
gircraft cause or contribute to air poliution
that may reasonably be anticipated to
endanger public health or welfare. ™

M. Legal Framework for This Action

In this action, the EPA is proposing to make
two separate determinations—an
endangerment finding and a cause or
contribute finding—under section
231(a)(2)(A) of the Clean Air Act. The EFA
has, maost recently, finalized such findings
under CAA section 231 for preenhouse gases
(GHGs) in 2016 (2016 Findings}, and in that
action the EPA

EPA’s motion for summary judgment on the remaining
elaims, the court conelnded that making the endangerment
determinetion is not a nondiscretionsry act or duty end g
that it Jacked jurisdiction to grant the relicf requested by
plaintiffs. Friends of the Earth v. EFd, 934 F, Supp. 2d 40,
55 (DD.C.2013),
B4The petition for reconsideration submitted to

EPA by Friends of the Earth, Physicians for Sosial
Responsibility, and Oregon Aviation Wateh is evailable at
htip:ifeww.epa,govistes/defnitifiles 2016-
O doctunents/avgaspetition-reconsiderl4- 21- 14, pdf.

#5The 2015 EPA response to the 2014 petition for
reconzideration is available at hitps./
www.epa.gov/sites/defaultifiles/2016.09/ documents/itn

* respansg-av-llfoe-psr-oow=201 51+ 23.pdf,.

TThe 2021 pelition is aveilable at hipssy
wiwwepa.gowisystemiiles/documenis/2022- 11/ aviatien-
leaded-avgas-petition-exhibits-final-2021- 10-12.pdf.

WIEPA': response to the 2021 petition is available at
htips:tiwerw.epe govisystendfites/ documents/2022-01/r-
response-aircrafi-lead- petitions-aug-oct-2022-01-12.pdf
provided a detailed explanation of the legal
framework for making such findings and the
statutory interpretations and caselaw
supporting its approach.'* In this proposal,
the Administrator is nsing the same approach
of applying a two-part test under section
231(a}{2)(A) as described in the 2016
Findings and is relying on the same
interpretations supporting that approach,
which are briefly described in this Section,
and set forth in greater detail in the 2016

the petition, moqting that clmm of the cumphunl. In
TESpRnSE o

119 FR 5442254475 (Ang. 15, 2016).



Findings.¥*1! This is also the same approach
that the EPA used in making endangerment
and cause and coniribule findings for GHGs
under section 202(a) of the CAA in 2009
(2009 Findings),®® which was affirmed by the
.S, Court of Appeals for the D.C. Circuit in
2012,1424314 pg explained further in the 2016
Findings, the text of the CAA section
concerning aircraft emissions in section
231(a)(2)(A) mirrors the text of CAA section
202(a) that was the basis for the 2009
Findings.?? Accordingly, for the same reasons
as discussed in the 2016 Findings, the EPA
believes it is reasonable to use the same
approach under section 23 1{a}(2)(AY's similar
text as was used under section 202(a) for the
2009 Findings, and it is proposing to act
consistently with that framework for purposes
of these proposed section 231 findings.?* As
this approach has been previonsly discussed
at length in the 2016 and 2009 Findings, the
EPA provides only a brief description in this
proposal. .

A, Statutory Text and Basis jor This
Proposal

Section 231(a)(2)(A) of the CAA provides
that the “The Administrator shall, from time
to time, issue proposed emission standerds
applicable to the emission of any air pollutant
from any class or classes of aircraft engines
which in his judgment causes, or contributes
to, air pollution which may rcasonably be
anticipated to endanger public health or
welfare.” * In this proposal, the EPA is
addressing the predicate for regulatory action
under CAA section 231 through a two-part
test, which as noted previously, is the same as
the test used in the 2016 Findings and in the
2009 Findings.

As the first step of the two-part test, the
Administrator must decide whether, in his
judpment, the air potlution under
consideration may reasonably be anticipated
to endanger public health or welfare. As the
second step, the Administrator must decide
whether, in his judgment, emissions of an air
pollutant from certain classes of aircraft
engines cause or contribute to this air
pollution. If the Administrator answers both
questions in the affirmative, he will issue
standards under section
2312

In accordance with the EPA's interpretation
of the text of section 231(a){2){A), as
described in the 2016 Findings, the phrase
“may reasonably be anticipated” and the term

9 oo ez, 81 FR at 55434-54440 {Aug. 19, 2016).

Wi ER 66496, 66505-10 (Dec. 13, 2009).

™ Coalition for Respansible Regnlation, Inc. v. EPA,
84 F.3d 102 (D.C. Cir, 2012} (CRE}(subscquent history
omitted},

I FR at 55434 {Aug. 19, 2016).

MER at 55434 (Aug. 19, 2016),

¥ Regarding “welfare,” the CAA states that “fa]it
language referring to cfecls on welfare includes, but is not
limiled to, effects on soils, waler, crops, vegetation,
manmade mlesials, animals, wildlife, weather, visibility,
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“endanger” in section 231(a}(2)(A}) authorize,
if not require, the Administrator to act to
prevent harm and to act in conditions of
uncertainty,2® They do not limit him to
merely reacting to harm or to acting only
when certainty has been achieved; indeed, the
references to anticipation and to
endangerment imply that the faflure to look to
the future or to less than certain risks would
be to abjure the Administrator’s statutory
responsibilities. As the D.C, Circuit
explained, the language “may reesonably be
anticipated to endanger public health or
welfare” in CAA section 202(a) requires a
“nprecautionary, forward-looking scientific
judgment about the risks of a particular air
pollutant, consistent with the CAA's
precautionary and preventive orientation.”7
The court determined that *[r]equiring that
the EPA find *certain’ endangerment of public
health or welfare before regulating
greenhouse gases would effectively prevent
the EPA from doing the job that Congress
gave it in [section] 202(a)—utilizing ernission
standards to prevent reasonably anticipated
endangerment from

section 302(h). Regarding “publir. health,” there is no
definition of “public hzalth” in the Clesn Air Act, The
Supteme Court has discussed the'voncept of *publie
liealth™ iz the context of whether costs can be considered
when setling NAAQS. Whitman v. Americon Trucking
Asg'w, 531 U5 457 (2001). In Wimmms. the Courl imbued
the term with fis most netral meaning: “the health of lhc
public” Jd. pt 466,

i%ee Massachusetis v, EP4, 549 1).8, 497,533 (2!]0‘7)
{interpreting an analogous provision In CAA seclion 202).

Wgse 8] FR at 54435 (Aug. 19, 2016},

DICRR, 684 F.3d a1 122 (intemal eitations omited) (June
26,2012},

maturing info concrete harm, 14147 The same
language appenrs in section 23 1(a}(2)(A), and
the same interpretation applies in that context.
Moreover, by instructing the Administrator to
consider whether emissions of an ait pollutant
cause or contribute to air pollution in the
second part of the two-part test, the Act makes
clear that he need not find that emissions from
any one sector or class of sources are the sole
or even the major part of the air pollution
considered. This is clearly indicated by the
use of the term “condribute.” Further, the
phrase “in his judgment” authorizes the
Administraior to weigh risks and to consider

and climate, damage to and deterioration of property, and
hazards to trznsporiation, 83 well as effects on econpmic
valnes and on personzl comfort and well-being, whether
caused by transfonmation, conversion, gr combination with
atber afr pollutants.™ CAA

¥ CRR, 684 F.34 at 122 (intemal citations emilied)
{June 26, 2012},

T ER at 54425 (Avg. 19, 2016).

143 gee, e.g., Rulemaking for non-road compressions
ignition engines under section 213{a){4) of the CAA,
Proposed Rule at S8 FR

62773

projections of future possibilities, while also
recognizing uncettainties and extrapolating
from cxisting data.

Finally, when exercising his judgment in
mzking both the endangerment and cause-or-
contribute findings, the Administrator
balances the likelikood and severity of effects.
Notably, the phrase “in his judgment™
modifies both
*“may reasonably be anticipated” and
“cause or contribute.”

Often, past endangerment and cause or
contribute findings have been proposed
concuirently with proposed stendards under
various sections of the
CAA, including section 231.2% Comment has
been taken on these proposed findings as part
of the notice and comment process for the
emission standards, ¥ However, there is no
requirement that the Administrator propose
the endangerment and cause or contribute
findings concurrently with proposed standerds
and, most recently under section 231, the EPA
made separate endangerment and cause or
coniribute findings for GHGs before
proceeding to set standards. -

The Administrator is applying the
rulemaking provisions of CAA section 307(d)
to this action, pursuant to CAA section
307(d)(1)(V), which provides that the
provisions of 307(d) apply to “such other
actions as the Administrator may
determine.” 9 Any subsequent standard
setting rulemaking vnder CAA section 231
will also be subject to the notice and comment
rulemaking procedures under CAA section
307(d), as provided in CAA section '
J07(d)(1)(F) (applying the provisions of CAA
section 307(d) to the promulgation or revision
of any aircraft emission standard under CAA
section 231). Thus, these proposed findings
will be subject to the same procedural
requirements that would apply if the proposed
findings were part of a standard-setting
rulemaking.

B. Considerations for the Endangerment and
Cause or Contribute Analyses Under Section
231(@)(@)(A)

In the context of this proposal, the EPA
understands section 23 1(@)(2)(A) of the CAA
to call for the Administrator to exercise his
judgment and make two separate
determinations: first, whether the relevant
kind of air pollution {here, lead air pollution)
may reasonably be anticipated to endanger
public health or welfare, and second, whether

M2 28813-14 (May 17, 1993), Final Rule at 59 FR 31306,
31318 (June 17, 1994); Rudemaking for highway heavy-
duty diesel enpines and diessd sulfur fuel under sections
202{a) and 211(c) of the CAA, Proposed Rule at 65 FR
35430 (June 2, 2000), and Final Rule o1 66 FR 5002 (Jan,
18, 2001).

19 A5 the Administrator is zpplying the provisions of
CAA section 307(d) to this action under section
I0HAKINY), we need not determine whether those
pravistors would apply to this action under section
30HA}F).



emissions of any air pollutant from classes of
the sources in question (here, any aircraft
engine that is capable of using leaded aviation
gasoline), cause or mntnbutc to this air
pollution

This analysis entails a sclennfic judgment
by the Administrator about the potential risks
posed by lead emissions to public health and
welfare. In this proposed action, the EPA is
using the same approach in making scientific
judgments regarding endangerment as it has
previously described in the 2016 Findings,
and its analysis is guided by the same five
principles that guided the Administrator’s
analysis in those . .

Findings,'?

Similarly, the EPA is taking the same
approach to the cause or contribute analysis as
was previously explained in the 2016
Findings.!® For example, as previously noted,
section 231{a)}(2)(A)'s instruction to consider
whether emissions of an air pollutant cause or
contribute to air pollution makes clear that the
Administrator need not find that emissions
from any one sector or class of sources are the
sole or even the major part of an air pollution

-problem. 54 Moreover, like the CAA section
202(a) language that governed the 2009
Findings, the statutory language in section
231(a)}{(2)(A) does not contain a modifier on
its use of the ferm “contribute.” 5 Unlike
other CAA provisions, it does not require
“significant” contribution. Compare,

e.g., CAA sections. 111(b); 213(a}(2), (4).
Congress made it clear that the Administrator
is to exercise his judgment in determining
contribution, and authorized regulatory
controls to address air pollution even if the air
pollution problem results from a wide variety
of sources.’® While the endangerment test
looks at the air pollution being considered as
a whole and the risks it poses, the cause or
contribute test is designed to authorize the

EPA to identify and then address what may
well be many different sectors, classes, or
groups of sources that are each part of the
problem, 15

Moreover, as the EPA has previously
explained, the Administrator has ample
discretion in exercising his reasonable
judgment and determining whether, under the
circumstances presented, the cause or
contsibute criterion has been met.'*® As noted
in the 2016 Findings, in addressing provisions
in section 202(a), the D.C. Circuit has
explained that the Act at the endangerment
finding step did not require the EPA to

B Sue CRA, 684 F.3d 8t 117 {explaining two-part
analysis under scction 202(a)) (Funs 26, 2012).

5% See, 2.2, 81 FR 54422, 5443455435 (Aug. 15, 2016).
3 S, e.g. B1 FR a1 5443754438 (September 4, 2013).

1% Que, 2.2, B1 FR 0t 5443754438 (Aug. 15, 2016),

V35 See, e.g., B1 FR at 54437-54438 (Aug. 15, 2016).

¥ See 81 FR at 5443754438 (Aug. 15, 2016).

157 gea B FR at 54437-51438 (Aug. 15, 2016).

U8 See 81 FR at 54437-54438 (Aug. 15, 2016). *'CRR,
684 F.3d at 122-123 (June 26, 2012).
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identify a precise numerieal value or “a
minimum threshold of risk or harm before
determining whether an air pollutant
endangers.” % Accordingly, the EPA “may
base an endangerment finding on *a lesser risk
of greater harm . . . or a greater risk of lesser
harm’ or any combination in
between, ™ 199160161162 A g the Janguage in
section 231 (a){z)(A) is analogous to that in
section 202(a), it is reasonable to apply t!us
interpretation fo the endangerment
determination under section 23 1(2)(2)(A). %2
Moreover, the logic underlying this
interpretation supports the general principle
that under CAA section 231 the EPA is not
required to identify a specific minimum
threshold of contribution from potentially
subject source categories in determining
whether their emissions “cause or contribute”
to the endangering air poliution.25 The
teasonableness of this principle is further
supported by the fact that section 231 does
not impose on the EPA a'requirement to find
that such contribution is “significant,” let
alone the sole or major canse of the
endangering air pollution.

Finally, as also described in the 2016
Findings, there are 2 number of possible ways
of assessing whether air pollutants cause or
contribute to the air pollution which may
reasonably be anticipated to endanger public
health and welfare, and no single approach is
required or has been used exclusively in
previous cause or conlribute determinations
under title IT of the CAA1®

C. Regulatory Authority for Emission
Standards

‘Though the EPA is not proposing standards
in this action, should the EPA finalize these
findings, the EPA would then proceed to
propose emission standards under CAA.
section 231. As noted in Section I1L.A of this
document, section 23 1(a)(2}{A) of the CAA
directs the Administrator of the EPA to, from
time to time, propose aircraft engine emission
standards applicable to the emission of any air
pallutant from classes of sircraft engines
which in his or her judgment causes or
contributes to air pollution that may
reasonably be anticipated to endanger public
health or weliare.

CAA section 231(a)(2}(B) further directs
the EPA to consult with the Administrator of
the FAA on such standards, and it prohibits
the EPA from changing aircraft emission

1 CRR, 684 F.3d at 122-123. {quoting Ethyl Cnrp 541
F.2d a1 18} (June 26, 2012),

80 B o1 54438 {Aug. 15, 2016).

¥ ER a1 54438 {Aug. 15, 2016).

"2 FR af 54438 (Aug. 15, 2016).
163 Sea &1 FR 2t 54462 (Aug. 15, 2016},
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standards if such a change would significamtly
increase noise and adversely affect safety,
CAA section 231(a)(3) provides that after we
pravide notice and an opportunity for a public
hearing on standards, the Administrator shalt
issue such standards “with such modifications
as he deems appropriate.” [n addition, under
CAA section 231(b), the EPA determines, in
consultation with the U.S. Depariment of
Transportation {(0OT), that the effective date
of any standard-provides the necessary time to
permit the development and application of the
requisite technology, giving appropriate
consideration to the cost of compliance.

Once the EPA adopts standards, CAA
section 232 then directs the Secretary of
Transportation to prescribe regulations to
ensure compliance with the EPA’s standards.
Finally, section 233 of the CAA vests the
authority to promulgate emission standards
for aireraft or aircrafl engines only in the
federal government, States are preempted
from adopting or enforeing any standard
respecting aircraft or aircraft engine emissions
unless such standard is identical to the EPA’s
standards, ¢

IV. The Proposed Endangerment Finding
Under CAA Section 231

A. Scientific Basis of the Endangermenr
Finding
1. Lead Air Poftution

Lead is emitted and exists in the
atmosphere in a variety of forms and
compounds and is emitted by & wide range of
sources.’* Lead is persistent in the )
environment, Atmospheric transport distances
of aithorne lead vary depending on its form
and particle size, as discussed in Section ILA
of this document, with coarsé lead-bearing
particles deposited to a greater extent gear the
source, while fine Jead-bearing particles can
be transported long distances before being
deposited. Through atmospheric deposition,
lead is distributed to other environmental
media, including soils and surface water
bodies, ' Lead is retained in soils apd
sediments, where it provides a historical
record and, depending on several factors, can
remain available in some areas for extended
periods for environmental or human exposure,
with any associated potential public health
and public welfare impacts.

For purposes of this action, the EPA is
proposing to define the “air pollution™ :
referred to in section 231(a)(2}(A) of the CAA

164 CA A Section 233 (Dee. 31, 1970).

15 EPA (2013) 15A for Lead. Section 2.2,

“Sources of Atmospheric Pb.” p. 2-1, EPA, Washington,
DC, EPA/GONR-10/075F, 2013,

186 BPA (2013) ISA for Lead. Executive Summary,
“Sourees, Fate snd Transport of Lead in the Environment,
and the Resuliing Human Exposure end Dose.” pp. boeviiie
Ixxix. EPA, Washington, DC, EPA/SO0/R10/075F, 2013,



as lead, which we also refer to as the lead air
pollution in this document.'¥?

2. Health Effects and Lead Air Pollution

As noted in Section IL.A of this document,
in 2013, the EPA completed the Integrated
Science Assessment for Lead which bailt on
the findings of previous AQCDs for Lead.
These documents critically assess and
integrate relevant scientific information
regarding the health and welfare effects of
lead and have undergone extensive critical
review by the EPA, the Clean Air Scientific
Advisory Committee (CASAC), and the
public. As such, these assessments provide the
primary scientific and technical basis on
which the Administrator is propesing to find
that lead air pollution is reasonably
anticipated to endanger publu: health and
welfare, 168169

As summarized in Section ILA of this
document, human exposure (o lead that is

. emitted into the air can eccur by multiple
pathways. Ambient air inhatation pathways
include both inhalation of air outdoors and
inhalation: of ambient air that has infiltrated
into indoor environments, Additional
exposure pathways may involve media other
than air, including indoor and cutdoor dust,
soil, surface water and sediments, vegetation
and biota, While the bioavailability of air-
telated lead is modified by several factors in
the environment (e.g., the chemical form of
lead, environmental fate of lead emitted to
air), as described in Section ILA of this
document, it is well-documented that
exposures to air- related lead can result in
increased bloed lead levels, particularly for
children living near air iead sources, who may
have increased bldod lead levels due to their
proximity to these saurces of exposure,'®

As described in the EPA’s 2013 Lead ISA
and in prior Criteria Documents, lead has
been demonstrated to exert a broad array of
deleterious effects on multiple organ systems.

1 The lead air pollution that we ez considering in this
proposed finding can ocour as elemental lead or in fead-
conlaining compounds, and his proposed definition of the
air pollution recognizes that lead in air (whatever form itis
found in, including in inorganic and organic compounds
canlzining fead) has the potential to effeft public health and
welfare effects, We note, for examyple, that the 2033 Lead
154 and 2008 AQCD described the toxicokinetics of
inorgenic and arganic forms of tead and siudies evaluating
lead-related health effects commonly measure totaf lead
levet (Le., all forms of 1ead in various biomarker fissues
such as blood),

162 EPA (2013) 15A for Lezd, EPA, Washington, DC,
EPA/GOOR-10/075F, 2013,

15 EPA. (2006) AQC for Lead. EPA, Washington, DC,
EPA/GB0/R-511448F, 2006.

¥ EPA {2013) 1SA for Lead. Seclion 5.4, “Summany.”
gbs-ﬂl. EPA, Washington, DC, EPA/ $00/R-10/075F,

13,

¥ The causal framework draws upon the assessment
and integration of evidenee from across sefentific
disciplines, spanning atmaspheric chemisiry, exposure,
dosimeiry and health effects studies (i.e, epidemiclegic,
controtled luman exposure, and animal toxicological
studies), and assessment of the related uncertainties z2nd
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The 2013 Lead ISA characterizes the causal
nature of relationships between lead exposure
and health effects using a weight-of- evidence
approach, ' We summarize here those health
effects for which the EPA in the 2013 Lead
ISA has concluded that the evidence supporis
a determination of either a “causal
relationship,” or a “likely to be causal
relationship,” or for which the evidence is
“suggestive of a causal relationship” between
lead exposure and a health effect.' In the
discussion that follows, we summarize
findings regarding effects observed in
children, effects observed in adults, and
additional effects obscrved that are not
specific to an age group.

The EPA has concluded that there is a
**causal relationship™ between lead exposure
during childhood (pre and postnatal) and a
range of health effects in children, including
the following: Cognitive function decrements;
the group of externalizing behaviors
comprising aftention, increased impulsivity,
and hyperactivity; and developmental effects
{i.e., delayed pubertal onset).'” In addition,
the EPA has concluded that the evidence
supports a conclusion that there is a “likely to
be causal relationship™ betweenp lead exposure
znd conduct disorders in children and young
adults, internalizing behaviors such as
depression, anxiety and withdrawn behavior,
auditory function decrements, and fine and
gross motor function decrements, '™

‘Multiple epidemiolagic studies conducted
in diverse populations of children consistently
demonstrate the harmiul effects of lead
exposute on cognitive function (as measured
by decrements in intelligence quotient [1Q],
decreased academic performance, and poorer
performance on tests of executive function).
These findings are supported by extensively
documented toxicological evidence
substantiating the plausibility of these
findings in the epidemiological Jiterature and

titstions that ultimately influanee our understanding of
the evidence. This framework employs a five-level
hierarchy that classifies the oversll weight-of-savidence
with respect te the eausel nature of relationships botween
eriteria pollutent exposures and heafth and welfare effects
using the following categorizations: causal relationship;
likely to be eansal relationship; suggestive of, but not
sufficient to infer, a causal reletionship; inadequate to infer
the presenes or absenee of a causat relationship; 2nd net
likely 10 be a cansal relaiionship. EPA {2013) ISA for
Lead. Preamble Section. p. xliv. EPA, Washingten, DC,
EPASGDOFR-10/075E, 2003.

1 EpA (2013) 1A for Lead. Table ES-1. “Summary of
causal detenninations for the relationship between exposure
1o Pb and health effeces® pp. Eexxiiishexxvii, EPA,
‘Washington, DC, EPA/GO0/R- 10/075F, 2013,

133 EpA (2613) 1SA for Lezd, Table ES-1, “Summary of
causs] determinations for the relationship beiween exposure
to Pb and lieatth effects.” p. Ixxxiii and p. lxxxvi. EPA,
Washington, DC, EPA/600/R~10/075F, 2013,
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provide information on the likely mechanisms
underlying these neurotoxic effects,!”

Intelligence quotient is a well- established,
widely recognized and rigorously
standardized measure of neurocognitive
function which has been used extensively asa
measure of the negative effects of exposure to
lead.'76 177 Examples of other measures of
cognitive Tunction negatively associated with
lead exposure include measures of
intelligence and cognitive development and
cognitive abilities, such as learning, memory,
and executive functions, as well as academic
performance and achievement. '’

In summarizing the evidence related to
neurncognitive impacts of lead at different
childhood lifestages, the 2013 Lead ISA notes

_that “in individual studies, postnatal (early

childhood and concurrent [with IQ testing])
blood lead levels are also consistently
associated with cognitive function decrements
in children and adolescents.” '™ The 2013
Lead ISA additionally notes that the findings
from experimental animal studies indicate that
lead exposures during multiple early
lifestages and periods are observed to induce
impairments in leamning, and that these
findings “are consistent with the
understanding that the nervous system
continues to develop (f e., synaptogenesis and
synaptic pruning remains active) throughout
childhood and into adalescence.” %% The 2013
Lead ISA forther notes that *it is clear that
lead exposure in childhood presents a risk;
further, there is no evidence of a threshold
below which there ate no harmiul effects on
cognition from lead exposure,” and
additionally recognizes uncertainty about the
lead exposures that are part of the effects and
blood lead levels observed in epidemiologic
studies (uncertainties which are greater in
studics of older children and adults than in
studies of younger children).'®! Evidence
suggests that while some neurocognitive
effects of lead in children may be transient,

VHEPA (2013) ISA for Lead. Table ES-]. “Summary of
causal determinations for the relationship between expesure
to Pb and health efects.” pp. boxxiii-Ixxxiv. EPA,
Washington, DC, EPA/SO00/R-10/075F, 2013,

15 EPA (2013) 15A for Lead. Executive Summary.
“Effects of Pb Exposure in Children.” pp. boovit- Iexxviii.
EPA, Washington, DC, EPA/600/R-10/ 075F, 2013,

6 EPA (2013) 1SA for Lead, Section 4.3.2, “Cognitive
Function.” p. 4-59. EPA, Washington, DC, EPA/GO/R-
HOAISF, 2013,

7 EPA (2006) AQC for Lead, Seclions 6.2.2 and 8.4.2.
EPA, Washingtor, BC, EPA/GQ0/R-5/144aF, 2006,

™ EPA (2013) 1SA for Lend. Section 4.3.2, “Cognitive
Function.” p. 4-59. EPA, Washington, DC, EPAJG00/R~
10/075F, 2043.

1% EPA (2013) ISA for Lesd. Section 1.9.4. “Fb

Neurgdevel | Deficits in Children.”
p 1—76 EPA.Wasl'ungtnn. 'BC, EPA/ 600/R-10/075F,
2013,

0 EDA (2013) ESA for Lead. Section 1.94 “Pb
Exposure and Neurodevelopmentat Deficits in Children.”
p. 1-76, EPA/G00/R-10/075F, 2013,

M EPA (2013) I5A for Lead, Execulive Summary.
“Effects of Pb Exposure in Childnen.” pp, bovil: ooewiii,
EPA, Washinglon, DC, EPA/S00/R- 10/ 075F, 2013,




some lead-related cogpitive effects may be
irreversible and persist into adulthood,!%2
potentially affecting lower educational
attainment and financial well-being, 2%

The 2013 Lead ISA concluded that
neurodevelopmental effects in children were
among the effects best substantiated as
occurring at the lowest blood lead fevels, and
that these categories of effects were clearly of
the greatest concern with regard to potential
public health impact.?™ For exampte, in
considering population risk, the 2013 Lead
I8 A notes that “*[s}mall shifts in the
population mean IQ can be highly significant
from & public health perspective™ ¥7
Specifically, if lead- related decrements are
manifested uniformly across the range of 1Q
scores in a population, “a small shift in the
population mean IQ may be significant from a
public health perspective because such a shift
could yield a larper proportion of individuals
funetioning in the low range of the IQ
distribution, which is associated with
increased risk of educational, vocational, and
social failure™ as well as a decrease in the
proportion with high 1Q scores.2®

With regard to lead effects identified for the
adult population, the 2013 Lead ISA
concluded that there is a **cansal relationship”
between lead exposure and hypertension and
coronary heart disease in adults, The 2013
Lead ISA concluded that cardiovasciilar
effects in adults were those of greatest public
health concern for adults because the
evidence indicated that these effects ocourred
at the lowest blood lead levels, compared to
other health effects, although the role of past
versus current exposures to lead is unclear.2’®

‘With regard to evidence of cardiovascular
effects and other effects of lead on adults, the
2013 Lead ISA notes that “[a] large body of
evidence from both epidemiologic studies of
adults and experimental studies in animals
demonstrates the effect of long- term lead
exposure on increased blood pressure and
hypertension,”*%0 In

of Pb.™* p. 1-76. EPA, Washingion, DC, EPA/600/R~
10/075E, 2013,

WSEPA (2013) ISA for Lead, Seetion 4.3.14, “Publis
Health Sigificance of Associations between Pb
Biomarkers and MNeurodevelopmental Effects.” p. 4-279.
EPA, Washington, DC, EPA/600/ R-10/075F, 2013,

MEPA (2013) ISA for Lead, Section 1.9.1.

“Public Health Significance,” p. 1~68. EPA, Washington,
BC, EPA/O0/R-10/075F, 2013,

L EPA {2013) 1SA for Lead. Section 1.9.5.
“Reversibility and Persistence of Neurotoxic Effects

1% EPA (2013) 15A for Lead, Executive Summary.
*Effeets of Pb Exposure in Adulis,™ p. boowiii,
EPA/GOB/R-10/075F, 2013,

'8 EPA (2013) 1SA for Lead, Executive Summary.
“Effects of Pir Exposure in Adults,” p, Loeviii.
EPAGOOR-10/TSK, 2013,

15 DA (2013} ISA for Lead. Executive Summary.
"Effects of Pb Exposurs in Adults.” p. Toovifi.
EPA/GOD/R-10/G75F, 2013.

13 EPA (2013} I1SA for Lead. Exeentive Summary,
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WIEPA (2013) ISA for Lead. Executive Sumnary,
""Public Health Significance.” p. xeifi. EPA, Washinglon,
DC, EPAJSOC/R-10/075F, 2013,

IPEPA (203} ISA for Lend, Scetion 15,1
“Public Health Significance.” p. [-68. EPA, Washinglon,
BC, EPA/GOO/R-10075F, 2013.

IMEPA (2013) 1SA for Lead, Section 1.9.1.

*'Public Health Significance.” p. 1-68. EPA, Waslinglon,
OC, EPA/SIOR-10/75F, 2013,

EPA (2013) ISA for Lead. Excentive Summary.
“Effects of Pb Exposure in Adulis.™ p, Totxviii,
EPA/GOGMR—10/075F, 2013,

addition to its effect on blaod pressure, “lead
exposure can also lead to coronary heart
disease and death from cardiovascular causes
and is associated with cognitive function
decrements, symptoms of depression and
enxiety, and immune effects in adult
humans,”’% The extent to which the effects of
lead on the cardiovascular system are
reversible is not well- characterized.
Additionally, the frequency, timing, level, and
duration of lead exposure causing the effects
observed in adults has not been pinpointed,
and higher exposures earlier in Jife may play a
role in the development of health effects
measured later in life.”® The 2013 Lead 1SA.
states that “{i]t is clear howeves, that lead
exposure can result in hamm to the
cardiovascular system that is evident in
adulthood and may also affect a broad array
of organ systems.” 1% In summarizing the
public health significance of lead on the adult
population, the 2013 Lead ISA notes that
“small lead-associated increases in the
population mean blood pressure could result
in an increase in the proportion of the
population with hypertension that is
significant from a public health
perspective,” 185

In addition to the effects summarized here,
the EPA has concluded there is a *likely to be
causal relationship™ between lead exposure
and both cognitive function decrements and
psychopathological effects in adults. The
2013 Lead ISA also concludes that there is a
“causal relationship™ between lead exposure
and decreased red blood cell survival and
function, altered heme synthesis, and male
reproductive function. The EPA has also
concluded there is a “likely to be causal
relationship™ between lead exposure and
decreased hosf resistance, resulting in

"Public Health Significance.” p. xclil. EPA, Washioglon,
DC, EPA/G00/R-10/075F, 2013,

7 EPA {2013) ISA for Lead. Table ES-1. “Summery of
causa! determinations for the relationship botween exposure
to Pb and health affccts.™ pp. Ixxxiv-bexxvii, EFA,
Washington, DC, EPA/SGHR-10/075F, 2013.

18 EPA (2013) 1SA for Lead. Teble ES-1. “Summary of
causal determinalions for the relationship belween exposure
to Pb and healih effecis.” pp. Iexxiy-Iexxvi. EPA,
Washington, DT, EPA/SCH/R-10/075E, 2013,

5 EPA (2013) 1SA for Lead. Chapter 5,

“Approach to Classifylng Potential At-Risk Factors,” p, 5-
2, EPA, Washington, DC, EPA/GOR R-10/075F, 2013.
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increased susceptibility to bacterial infection
and suppressed delayed iype hypersensitivity,
and cancer,'¥?

Additionally, the evzdence is suggestiveof
lead exposure and some additional effects.
These includs auditory fanction decrements
and subclinical atherosclerosis, reduced |
kidney functicn, birth outcomes {e.g., low
birth weight, spontaneous abortion), and
female reproductive function. ' The EPA has
identified factors that may increase the risk of
health effects of lead exposure due to
susceptibility and/ or vulnerability; these are
termed “at- risk" factors, The 2013 Lead ISA
describes the systematic approsch the EPA
uses to evaluate the coherence of evidence 1o
determine the biological plausibility of
associations between at- risk factors and
increased vulnerability and/or susceptibility.
An overall weight of evidence isusedto -
determine whether a specific factor results in
a population being at increased risk of jead-
related health effects.'® The 2013 Lead ISA
concludes that “there is adequate svidence
that several factors— childhoed,
race/ethnicity, nutrition, residential factors,
and proximity to lead sources—confer
increased risk of lead-related health
effects, 190 -

3, Welfare Effects and Lead Air
Pollntion

The 2013 Lead ISA characterizes the causal
nature of relationships between lead exposure
and welfare effects using a five-level
hierarchy that classifies the overall weight-of-
evidence.'”! We sumnmarize here the welfare
effects for which the EPA has concluded that
the evidence supports a determination of
either a *‘causal relationship,” or a “likely to
be causal relationship,” with exposure to lead,
or that the evidence is “suggestive of a causal
relationship™ with lead exposure, The
discussion that follows is organized to first
provide a summary of the effects of lead in
the terrestrial environment, followed by a
summary of effects of lead in freshwater and
saltwater ecosystems. The 2013 Lead 15A
further describes the scales or levels at which
these determinations between lead exposure
and effects on plants, invertebrates, and
veriebrates were made {i.e., community-level,

190 EPA (2013) ISA for Lead. Section 3.4, “Summary.”
p. 314, EPA, Washinpton, DC, EFAS 600R-10/075F,
2013.

¥ Causal determinalions for ecological effacls were

* based an integration of informaticn on biogeochemisiry,

bicavailability, biclogical effects, and exposure-response
refationships of tead in Yemostial, freshwater, and saltwater
environments. This framework employs a five-level
Iiererchy that classifies ihe overall weight-of-evidence
with respect to the causal nature of relationships between
eriteréa pollutant exposures and health and welfws offesis
using the categorizations described in the 2013 Lead
MNAAQS.



ecosystem-level, population-level, organism-
level or sub-organism level).'s?
In terrestrial environments, the EPA
determined that *“causal relationships™ exist
between lead exposure and reproductive and
devclopmental effects in vertebrates and
invertebrates, growth in plants, survival for
invertebrates, hematological effects in
vertebrates, and physiological stress in
plants.'? The EPA also determined that there
were “likely to be causal relationships”
between lead exposure and community and
ecosystem effects, prowth in inveriebrates,
survival in vertebrates, neurobehavioral
effects in invertebrates and vertebrates, and
physiological stress in invertebrates and
vertebrates.
In freshwater environments, the EPA found
- that **causal relationships™ exist between lead
exposure and reproductive and developmental
effects in ventebrates and invertebrates,
growth in invertebrates, survival for
vertebrates and invertebrates, and
hematological effects in vertebrates. The EPA
also determined that there were *likely to be
causal relationships™ between lead exposure
and community and ecosystem effects,
growth in plants, neurobehavioral effects in
invertebrates and vertcbrates, hematological
effects in invertebrates, and physiological
stress in plants, invertebrates, and

" vertebrates.!™

The EPA also determined that the evidence
for saltwater ccosystems was “suggestive of a
causal refationship™ between lead exposure
and reproductive and developmental effects in
invertebrates, hematological effects in
vertebrates, and physiological stress in
invertebrates, %%

The 2013 Lead ISA concludes, “With
regard to the ecologica) effects of lead, upteke
of lead into fauna and subsequent effects on
reproduction, prowth and survival are
established and are further supported by more
recent cvidence, These may lead to effects at
the population, community, and ecosystem
level of biological organization. In both
terrestrial and aquatic organisms, gradients in
response are observed with increasing
concentration of lead and some studies report
effects within the range of lead detected in
environmental media over the past several
decades. Specifically, effects on reproduction,
growth, and survival in sensitive freshwater
invertebrates are well-characterized from
controlled studies at concentrations at or near
lead concentrations occasionally encountered

152 EpA (2013) ISA for Lead. Table ES-2, “Schematic
representation of the relationships benween the various
MOAs by which Pl exerts ils effects,” p, lowii, EPA,
Washinglon, DC, EFASG0 R-10/075F, 2013,

19 BPA (2013) ISA for Lend, Table ES-2, “Summary of
causal determinations for the relationship between Pb
exposure and cffects on plants, invericbrates, and
vestebrates.” p. xc. EPA, Washington, DU, EPAJSOO/R-
10/075F, 2M3.

154 5PA (2013) 15A for Lead. Table ES-2, “Suinmary of
causal detenminations for the relationship between Pb
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in U.8. fresh surface waters, Hematological
and stress related responses in some terrestrial
and aquatic species were also associated with
elevated lead fevels in polluted areas.
However, in natural environments, modifying
factors affect lead bioavailability and toxicity
and there are considerable uncertainties
associated with generalizing effects observed
in controlled studies to effects at higher levels
of biological organization. Fusthermore,
available studies on community and
ecosystem- level effects are usually from
contaminated areas where lead concentrations
are much higher than typically encountered in
the environment, The contribution of
atmospheric lead to specific sites is not clear
and the connection between air concentration
of lead and ecosystem exposure continues to
be poorly characterized.” 1%

B. Proposed Endangerment Finding

The Administrator proposes to find, for
purposes of CAA section 231(a)(2)(A), that
lead air pollution may reasonably be
anticipated to endanger the public health and
welfare. This proposal is based on
consideration of the extensive scientific
evidence, described in this section, that has
been amassed over decades and rigorously
peer reviewed by CASAC.

V. The Proposed Cause or Contribute
Finding Under CAA Section 231

A. Proposed Definitton of the Air
Pollutant

TUnder section 231, the Administrator is to
determine whether emissions of any air
pollutant from any class or classes of aircraft
engines cause or contribute to air pollution
which may reasonably be anticipated to
endanger public health or welfare, As in the
2016 Findings that the EPA made under

“section 231 for greenhouse gases, in making

this proposed cause or contribute finding
under section 231(a)(2), the Administrator
first defines the air pollutant being evaluated,
The Administrator has reasonably and
logically considered the relationship between
the lead air pollution and the air pollutant
when considering emissions of lead from
engines used in covered aircraft, The
Administrator proposes to define the air
pollutant to match the proposed definition of
the air pollution, such that the air pollutant
analyzed for contribution would mirtor the air
pollution considered in the endangerment
finding, Accordingly, for purposes of this

exposure and effects on planls, invertabzates, and
vertobraies.™ p. xo. EPA, Woshington, DC, EPA/600/R~
10/D75F, 2013,

1%5 EPA (2013) 13A for Lead, Table ES-2. “Summery of
cansal determinations for the relationship between Pb
exposure and eifects on plants, invértebrates, snd
verichmtes.” p. xc. EPA, Washington, DC, EPA/GO0/R~
18/075F, 2013,

62777
action, the Administrator is propasing to
define the “air pollutant” referred to in
section 23 1{a)(2){A) as lead, which we also
refer to as the lead air pollutant in this
document.'”? As noted in Section ILA.2 of
this document, lead emitted to the air from
covered ajreraft engines is predominantly in
particulate form as lead dibromide; however,
some chemical compounds of lead that are
expected in the exhaust from these engines,
including alkyl lead compounds, would eccor
in the air in gaseous form.

Under section 23 1{a), the

Administrator is required to set “emission
standards applicable 1o the emission of any air
pollutant” from classes of aircraft engines that
the Administrator defermines causes or
contributes to air pollution that may
reasonably be anticipated to endanger public
health or welfare, If the Administrator makes
a final determination under section 231 that
the emissions of the lzad air pollutant from
certain classes of aircraft engines cause or
coniribute to air pollution that may reasonably
be anticipated to endanger public health and
welfare, then he is called on to set standards
applicable to the emission of this air poliutant,
The term “standards applicable to the
emission of eny air pollutant” is not defined,
and the Administrator has the discretion to
interpret it in a reasonable manner to
effeciuate the purposes of section 231. We
anticipate that the Administrator wonld
consider a varicty of factors in determining
what approach to take in setting the standard
or standards, and the EPA would provide
natice and an opportunity fo comment on the
proposed standards before finalizing them.

B. The Data Used To Evaluate the
Proposed Cause or Contribute Finding

The Administrator’s assessment of whether
emissions from the engines used in covered
aircraft cause or contribute to lead air
pollution is informed by estimates of lead
emissions from the covered aircraft, lead
concentrations in air at and near airports that
are attributable to lead emissions from piston
engines used in covered aircraft, and potential
future conditions. )

As used in this proposal, the term,
“covered aircraft” refers to all atreraft and
uttralight vehicles equipped with covered
engines which, in this context, means any
alrcraft engine that is capable of using leaded
avgas. Examples of covered aircraft would
include smaller piston-powered aircraft such

¥ EPA (2013) ISA for Lead. “Summary.” p. xevl.
EPA, Washington, DU, EPAMONVR-10/07SE, 2013,

W7 The leed nir pollntant we are considering in this
proposed finding can oocur as elemental lead or in lead-
containing compourds, and this definilion of the air
polluant recognizes the range of chiemical forms of lead
esmitled by engines in covered airerafl.



as the Cessna 172 (single-engine aircraft) and
the Beechcraft Baron G58 (iwin-engine
aireraft), as well as the largest piston- engine
aircraft—the Curtiss C—46 and the Douglas
DC~6. Other examples of covered aircraft
would include rotorcraft, such as the
Robinson R44 helicopter, light-sport aircraft,
and ultralight vehicles equipped with piston
engines. The vast majority of covered aireraft
are piston-engine powered.

In recent years, covered aircraft are
estimated to be the largest single source of
lead to air in the U.S. Since 2008, as
described in Section ILA.2.b of this
document, lead emissions from covered
aircraft are estimated to have contributed over
50 percent of all lead emiticd to the air
nationally. The EPA estimates 470 tons of
lead were emitted by covered aircraft in 2017,
comprising 70 percent of lead emitted to air
nationally that year.'® In approximately 1,000
counties in the U.S,, the EPA's emissions
inventory identifies covered aircraft as the
sole source of lead emissions. Among the
1,872 counties in the 1.8, for which the
inventory identifies multiple sources of lead
emissions, including engine emissions from
covered aircrafi, the contribution of aircraft
engine emissions ranges from 0.0006 to 0.26
tans per yeer, comprising 0.0065 to 99.98
percent (respectively) of total lead emissions
ta air in those counties from covered
aircraft.’® Covered aircrafl activity, as
measured by the sumber of hours flown
nationwide, increased nine percent in the
period from 2012 through 2019.2% General
aviation activity, largely conducted by
cavered aireraft, increased up to 52 percent at
airports that are among the busiest in the
U.5.2?In future years, while piston-cngine
aircraft activity overall is projected to
decrease slightly, this change in activity is not
projected to ocour uniformly across airports in
the U.S.; some airports are forceast to have
increased activity by general aviation aireraft,
the majority of which is conducted by piston-
engine aircraft.’™ Although there is some
uncertainty in these projections, they indicate
that lead emissions from covered aircraft may
increase at some airports in the future, ™!

Additionally, engine emissions of lead from
covered aircraft may deposit in the local -
environment and, due to the small size of the
lead-bearing particles emitted by engines in
covered aircraft, these particles may disperse

¥ The Jead inventories for 2008, 2011 and 2014 are
provided in the EPA (2018b} Repott on the Envirgrment
Exhibit 2. Anthropogenic bead smissions in the U.S.
Available a1 hipet/
cfpinb. epa. goviraelindicator.cfin?ie 1342, The lead
inventories for 2017 are availahle ol htips:/
WIWW.EPT. ROl reiik ies/201 7 nattona)
emrssmns-lmmtmy—nei-dafaﬂdnmq

1% Airport lead anuual emissions data used were reported

in the 2017 NEI, Available at iips-y
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widely in the environment, Therefore,
because lead is a persistent pollutant in the
environment, we anticipate current and future
emissions of lead from covered aircraft
engines may contribute to exposures and
uptake by humans and biota into the future.

In evaluating the contributions of engine
emissions from covered aiteraft

falr-entizzionsel ies/Z01 7- nailonal.
eniissions-inventery-nel-data. In addition to the riennial
NEI, the EPA cellects from state, local, and Tribal zir
agencies point source data for larger sources every ysar
(see pr.t. Arwy, epa. gov/ air-emissions-nventories/alr-
agrr for specilic
emissions thnsha!ds) wnne these data sre ot typically
published as a new NEI, they are available publicly upon
Fequest and are a!so mc]nded in Miips:t/ wwns.epa.goviair-
J modeling-platfortms, whith
are created for yca.rs other than the triennial NEI years.
County estimales of ead amissions from non-gireraft
sources used in this action are from the 2019 jnventory.
There ave 3,002 counties and statistical equivalent nreas
whers EPA estimales engine emissions of lead ocour.

BEAA, General Aviation and Part 135 Ackivity
Surveys—CY 2019, Chopter 3: Primary and Actual
Use. Table 1.3—Gesesal Aviotion nd Part 135
Total Hours Flown by Alreraft Type 2008-2019 (Hous in
Thousrads), Retrieved on Des,, 27, 2021 ot
Flips:tfwwnn foa govidota_researchiavigiion_
data_Matisticy/gencral_aviation/CY2019/,

®Qcidoseh. Memorandum to Docket EPA=HQ-
QAR-2(:22-0389. Past Trends and Futuse
Projections in General Avintlon Aclivity and Emissions,
June 1,2022, Docket 1D EPA-HQ-2022- 0389,

Q0eidosch, Memorandum to Docket EPA-HQ-
QAR-2022-0385, Past Trends and Futune
Projections in General Aviation Activity and Emisstons.
June 1, 2622, Docket 1D EPA-HQ-2023- 6389,

RIEAA TAF Fiscal Yeurs 2020-2045 describes the
forecast metliod, data , and review g for the
TAF estimates, The documentation for the TAF iz availeble
ot https:/itaf faa.gov! Downloods/ TAFSummaryFY2020-
2045.pdlf.

W B,
it |

to lead air pollution, as defined in Section V.A
of this document, the EPA also considers lead
concentrations in the ambient air—monitored
concentrations, modeled concentrations, and
model-extrapolated estimates of lead ’
concentrations. Lead concentrations
monitored in the ambient air typically
quantify lead compounds coltected as
suspended particulate matter. The information
gained from air monitoring and air quality
modeling provides insight into how lead
emissions from piston engines used in
coveted aircraft can affect lead concentrations
in air.

W Carr et. a1, 2081, Development and eveluation of an
air guakity muduhng appmch 1o assess nesw- field inpacis
of lead amissions from pisten-engine alrorafl operatiog on
leaded aviation gasoline.

Atmospheric Envirenment, 45 {32), 5795-5804.
DOb: hitps:#ide.dol.org/ 10, 1016/ almosenv,
1 07087

1 BPA (2020) Model-extrapolzied Estimates of
Airborze Lead Concentrations at U.S. Airports, Table 6.
EPA-420-R-20-003, 2020. Available o1
hiips:inepis.epo.gowExe/ ZyPDE cgi? Dockey=
PIIGYGS2.pdf.

3 Carr et al., 2011. Develapment and evalualtion of an
dir quality modeling approach lo assess near- fichd impacts
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As described in Section 1LAJ of thls
document, the EPA has conducted air quality
modeling at iwo airports and extrapolated
modeled estimates of lead concentrations 1o
13,000 airports with pision-engine aircraft
activity. These studies indicate that over a
three-month averaging time (the averaging
time for the Lead NAAQS), the engine
emissions of lead firom covered aircraft are
estimated fo contribute to air Jead
concentrations to a distance of at least 500
meters downwind from a runway, 220201 22
Additional smudies have reporied that lead
emissions from covered aircraft may have
increased concentrations of lead in air by one
to (wo orders of magnitude at locations
proximate to aircraft emissions compared to
nearby locations not impacted by a source of
lead air emissions 209 204205206207

In 2008 and 2014, the EPA enhanced the
lead moniforing network by requiring
monitors to be placed in areas with sources
such as industrial facilities and airports, as
described further in Section I1LA.3 of this
document.373% As part of this 2010
requirement to expand lead monitoring
nationally, the EPA required a 1-year
monitoring study of 15 additional airports
with estimated lead emissions between 0.50
and 1.0 ton per year in an effort to better
understand how these emissions affect
concentrations of lead in the air at and near
airports. Further, to help evaluate airport
characteristics that could lead to ambient lead
concentrations (hat approach or exceed the

lead NAAQS, airports for this 1-year

monitoring study were selected based on
factors such as the level of activity of covered
aircraft and the predominant use of one
runway dus to wind patterns. Monitored Jead
concentrations in ambient air are highly
sensitive to monitor location relative to the
location of the run-up areas for piston-engine
aircraft and other localized areas of elevated
Iead concentrations relative to the air monitor
tocations.

The lead monitoring study at airports began
in 2011. In 2012, air monitars were placed in
close proximity to the run-up areas at the San
Carlos Airport (starting on March 10, 2012)
and the
McClellan-Palomar Airport (stating on
March 16, 2012), The concentrations of lead
measured at both of these airposts in 2012

of lead emissions from piston-engine aireraft apemling on
leaded aviation gasoline. Atmosplieric Environment, 45
(32), 3795-5804. DO higps: e doi.org/10. 1016/
Joatmosene 2011.07.017.

20 Heiken et al,, 204, Quantifying Aircraft Lead
Emissions at Airporis, ACRP Report 133, Available at
hilps:iwennop.educatalog/2 214X quantifying- aircrafl-
lead-smissions-at-girpors,

5 Hudda et al., 2022, Subslantizl Near-Field Air
Quality Tmprovetments af 2 General Aviation Airport
Following a Runway Shontening. Environmenial Science &
Technology. DOI: 101021 ncs.cat. 106765,

% FR 66965 (Nov. 12, 2008).

7 FR 81226 {Dec. 27, 2010).



were above the level of the lezd NAAQS,
with the highest measured levels of lead in
total suspended particles over a roliing three-
month average of 0.33 micrograms per cubic
meter of air at the San Carlos Airpost and 0.17
micrograms per cubic meter of air at the
MecClelian-Palomar Airport, These
concentrations violate the primary and
secondary lead NAAQS, which are set ata
level of 0.15 micrograms per cubic meter of
air measured in total suspended particles, as
an average of three consecutive monthly
concentrations,

In recognition of the potential for lead
concentrations to exceed the lead NAAQS in
ambient air near the area of maximum
concentration at airports, the EPA further
conducted an assessment of airports
nationwide, titled “Model- extrapolated
Estimates of Aitborne Lead Concentrations at
U.S. Airporis” and described in Section ILA 3
of this document.®® The model-extrapolated
lead concentrations estimated in this study are
attributable solely to emissions from engines
in covered sircreft operating at the airports

- evaluated and did not include other sources of
lead emissions to air. The EPA identified four
airports with the potentlal for tead’
concentrations above the lead NAAQS due to
lead emissions from engines used in covered
aircraft.

Additional information regerding the
contribution of engine emissions of lead from
covered aireraft to lead air pollution is
provided by the EPA's Air Toxics Screening
Assessment. As described and summarized in
Section ILA.3 of this document, the EPA’s Air

_Toxics Screening Assessment estimates that
piston engines used in aircraft contribute
more than 50 percent of the lead
concentration in over haif of the census tracts
in the U.8.310

The EPA also notes that lead emissions
from engines in covered aircraft are present in
three of the ten areas in the U.S. currently
designated as nonattainment for the 2008 [ead
NAAQS, These areas are Arecibo, PR, and
Hayden, AZ, each of which include one
airport servicing covered aireraft, and the Los
Angeles County-South Coast Air Basin, CA,
which contains at least 22 airports within its
nonattainment area boundary.*1 322 Although
the lead emissions from aircraft are not the
predominant source of airbome lead in these
areas, the emissions from covered aircraft
may increase ambient air lead concentrations
in these areas,

C. Proposed Cause or Contribution Finding
Jor Lead

8 EPA (2020) Model-extrapolated Estirmates of
Airborne Lead Concentrations at U.S. Airports Table 6,
EPA-420-R-20~003, 2020, Available at

htips:itnepls.epa.gov/Exe/ZyPDF cgl?Dockey~
PHOBYGS2 pdf.
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Taking into consideration the data and
information summarized in Section V of this
document; the Administrator proposes to find
that engine emissions of the lead air pollutant
from covered aircraft cause or contribute to
the lead air pollution that may reasonably be
anticipated to endanger public health and
welfare. In reaching this proposed conclusion,
the Adminisirator notes that piston-engine
aireraft operate on leaded avgas. That
operation emits lead-

WOEPA's 2017 AirToxSereen is available at

hitps:fwww.cpa.gowAirToxScreei,

Migguth Coast Air Guelity Management District
{2012} Adoplion of 2012 Lead STP Los Angeles
County by South Coast Govemning Board, p.3-t1, Table 3-
3, Availeble ot hps:www.agmd gow lomelolr
quatityclean-air-plonsiiead-state- impiementation-plan.
‘The South Coost Air Quality Management District
identified 22 aitports in the Los Angeles County-Sauth
Coast Afr Basin nonattainment area; the Whiteraan Afrport
is among these in the nonatteinment area and 1he EPA
estimated activity at this sirport may increase tead
concenirelions to levels abowe the lead NAAGS in the
report, Madel-extrapolated Estimales of Airborne Lead
Concentrations at 1.5, Airparts,
Table 7. EPA, Washington, DC, EPA-420-R-20- 003,
2020. Available at hrips:4nepls.epa.goviExe/
ZyPDFcgi?Dackey=P100YGS 2, pdf

HIEPA provides updated information regarding

nenattainment areas et (s website: btipset/
www.epa.gowgrecn-book/green-book-lead. 2008~ area-
informative,

containing compounds into the air,
contributing to lead air pollution in the
environment. As explained in Section ILA of
this document, once emitted from covered
aircraft, lead may be transported and
distributed to other environmental media, and
present the potential for human exposure
through air and non-air pathways before the
lead is removed to deeper $0ils or watertbody
sediments. In reaching this proposed finding,
the Administrator takes into consideration
different air quality scenarios in which
emissions of the lead air pollutant from
engines in covered aircraft may cause or
contribute to lead air pollution. Among these
considerations, he places weight on the fact
that current lead emissions from covered
aircraft are an important source of air-related
lead in the environment and that engine
emissions of lead from covered aircraft are
the largest single source of lead to air in the
U.8, in recent years. In this regard, he notes
that these emissions contributed over 50
percent of lead emissions to air starting in
2008, when approximately 560 tons of lead
was emitted by engines in covered aircrafl,
and more recently, in 2017, when
approximately 470 tons of lead was emitted
by engines in covered aircrafi,?®?

1% The lend inventosies for 2008, 2011 and 2014 are
provided in the U5, EPA {2018b) Report on lhe
Environment Exhibit 2. Anthropogenic lead emissions in
the U.S. Available ot hurpsd/
cfpub.epa.poviroeindicatoreffinl 382 The lead
inventories for 2007 are available o8 hups./
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Additionally, he takes into account the fact
that in some situgtions lcad cmissions from
covered aircraft have contributed and may
continue to contribute to air quality that
exceeds the lead NAAQS. The NAAQS are
standards that have been set to protect public
health, including the health of sensitive
groups, with an adequate margin of safety,
and to protect public welfare from any known
or anticipated adverse effects associated with
the presence of the pollutant in the ambient
air. For example, the EPA’s monitoring data
show that lead concentrations at two airponts,
McClellan-Palomar and San Carlos, violated
the lead NAAQS, The EPA’s model-
extrapolated estimates of lead also indicate
that some U.S. airports may have air lead
concentrations above the NAAQS in the area
of maximum impact from operation of
covered aircraft.?® Given that the lead
NAAQS are established to protect public
health and welfare, contributions to
concentrations that exceed the lead NAAQS
are of particular concern to the Administrator
and add support for the proposed conclusion
that lead emissions from engines in covered
aircraft cause or contribute to the endangering
air poliution.

The Administrator is also concemed about
the likelihood for these emissions to continue
to be an important source of air-related lead in
the environment in the foture, if uncontrolled.
While recogmizing that national consumption
of leaded avgas is forecast to decrease slightly
from 2026 to 2041 commensurate with
overall piston- engine aircraft activity, the
Administrator aiso notes that these changes
are not expected to occur uniformiy across the
U.S. For example, he takes note of the FAA
forecasts for airpori-specific aircraft activily
out to 2045 that project decreases in activity
by general aviation at some airports, while
projecting increases at other airports.
Although there is some uncertainty in thesc
projections, they indicate that Jead emissions
from covered aircraft may increase at some
airports in the future, Thus, even assuming
that consumption of leaded avgas and general
aviation activity decrease somewhat overall,
as projected, the Adminisirator anticipates
that current concerns about these sources of
air-related lead will continue into the future,
without controls. Accordingly, the
Administrator is considering both current
levels of emissions and anticipated future
levels of emissions from cavered aircraft. In
doing sn, the Administrator is proposing to
find that current levels cause or confribute to
pollution that may reasonably be anticipated
to endanger public health and welfare, He

wwwepa. govainemlssions-inventeries/201 7- nattonal-
emissions- ry-iel-datafidataq

19 £p (2020) Model-extrapolated Estimates of
Airborne Lead Concentrations at 1.5, Afrports Table 7.
EPA-420-R-20-003, 2020, Available at -
Hitips:/inepis.cpo.gov/Exe/lyP D cgi? Dockey=
PIOJYGI2 pdf.
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also is taking into consideration the
projections that some aitports may see
increases in activity while others see
decreases, as well as the uncertainties in these
predictions. The Administrator therefore
considers all this information and data
collectively to inform his judgment on
whether lead emissions from covered aircraft
cause or contribute to endangering air
pollution. :

Accordingly, for all the reasons desoribed,
the Administrator proposes to conclude that
emissions of the lead air pollutant from
engines in covered aircraft cause or contribute
1o the lead air pollution that may reasonably
be anticipated to endanger public health and
welfare.

V1. Statutery Authority and Executive
Order Reviews

Additional information about these statutes
and Executive Orders.can be found at
hitps:/fwww2.epa.govilaws- regulations/iaws-
and-executive-orders,

A. Executive Order 12866: Regulatory
Planning and Review and Executive
Order 13363: Improving Regulation and
Regulatory Review .

This action is a “significant regulatory
action™ becanse of the cross-agency nature of
this issve. Accordingly, it was submitted to
the Office of Management and Budget
(OMB) for review under Executive Order
12866, This action proposes a finding that
emissions of the lead air pollutant from
engines in covered aircraft cause or contribute
to the lead air pollution that may be
reasonably anticipated to endanger public
health and welfare. Any changes made in
response to OMB recommendations have
been documented in the docket. B, Paperwork
Reduction Act (PRA)

This action does not impose an information
celiection burden under the PRA. The
proposed endangerment and cause or
contribute findings under CAA section
231(2)(2)(A) do not coatain any information
collection activities. C. Regulatory Flexibility
Aet (RE4)

I certify that this action will not have a
significant economic impact on a substantial
number of small entities under the RFA. This
action will not impose any requirements on
small entities. The proposed endangerment
and cause or contribute findings under CAA.
section 23 1{(a}(2}(A) do not in-and- of-
themselves impose any new requirements but
rather set forth the Administrator’s proposed
finding that emissions of the lead air pollutant
from engines in covered aircraft cause or
contribute to lead air pollution that may be

_ 62780
reasonably anticipated to endanger public

health and welfare. Accordingly, this action

affords no opportunity for the EPA to fashion

Tor small entities less burdensome compliance

or reporting requirements or timetables or

exemptions from all or part of the proposal,

D. Unfunded Mandates Reform Act
(UMRA)

This action does not contain any snfunded
mandate s described in UMRA, 2 U.S.C.
1531-1538 and does not significantly or
uniquely affect small govemments. The action
imposes no enforceable duty on any state,
local or Tribal governments or the private
sector. ‘
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E Executive Order 13)32: Federalism

This action does not have federalism
implications. K will not have substential direct
effects on the states, on the relationship
between the national government and the
states, or on the distribution of power and
responsibilities among the various levels of
government.

F. Executive Order 13175: Consultation and
Coordination With Indian Tribal
Governmenis

This action does not have Tribal
implications as specified in Executive Order
13175. The proposed endangerment and cause
or contribute findings under CAA section
231(a)(2)(A) do not in-and-of-themselves
impose any new requirements but rather set
forth the Administeator’s proposed finding that
emissions of the léad air pollutant from
engines in covered aircraft cause or contribute
to lead air pollution that may be reasonably
anticipated to endanger public health and
welfare. Thus, Executive Order 13175 does
not apply to this action,

" Tribes have previcusly submitted comments
to the EPA noting their concems regarding
potential impacts of lead emitted by piston-
engine aircraft operating on leaded avgas at
airports on, and neay, their Reservation
Land.* The EPA plans to continue engaging
with Tribal stakeholders on this issue and will
offer a government-to-government
consultation upon request,

'G. Executive Order 13045: Protection of
Children From Environmental Health Risks
and Safety Risks

The EPA interprets E.O. 13045 {62 FR
19885, April 23, 1997) as applying only to
those regulatory actions that concern health or
safety risks, such that the anslysis required
under section 5-501 of the E.O. has the
potential to influence the regulation. This
action is not subject to E.O. 13045 because it
does not propose to establish an
environmental standard intended to mitigate
health or safety risks. Although the
Administrator considered heslith and safety
risks as part of the proposed endangerment
and cause or contribute findings under CAA

21V EPA (2021) EPA Policy on Children’s Health,
Available at https:/Avww.epa.gow'sysiemifiles’
documents/2021-10/202 ) -policy-on-chifdrens- health.pdf.

%ea Dockel 10 Number EPA-RQ-0AR-2006~ 0735.
The Tribcs 1hat submiticd comments were:
The Bad River Pand of Lake Superior Tribe of
Chippews Indians, The Quepaw Tribe of Cklzhoma,
The Leech Lake Band of Ojibwe, The Lone Pine
Painte-Shoshone Reservation, The Foud du Lac Band of
Lake Superior Chippewa, and The Mille Lacs Band of
Qfibwe.
section 23 1{a){2)(A), the proposed findings
themselves, if finalized, would not imposc a
standard intended to mitigate those risks,
While this action is niot subject to Executive
Order 13045 in this scenario, the Agency’s
Policy on Children's Health® still applies.
The Administrator considered lead exposure
risks to children as part of this proposed
endangerment finding under CAA section
23 Ha)(2)(A). This action’s discussion of the
impacts of lead exposure on public health and
welfare is found in Section IV of this
document, and specific discussion with regard
to children are contained in Supplemental
Inforimation Section C, as well as Sections
1LA.3, and TV of this document, A. copy of the
documents pertaining to the impacts on
children’s health from emissions of lead from
piston-engine aircraft that the EPA references
in this action have been placed in the public
docket for this action {Docket EPA-HO-
0OAR-2022-0389).

H. Executive Order 13211: Actions
Concerning Regulations That
Stgnificantly Affect Energy Supply,
Distribution or Use

This action is not a “significant energy
action” because it is not likely to have a

- significant adverse effect on the supply,

distribution or use of energy. Further, we have
concluded that this action is not likely to have
any adverse energy effects because the
proposed endangerment and cause or
contribute findings under section 231(a)(2)(A)
de not in-and-of themselves impose any new
requirements but rather set forth the
Administrator’s proposed finding that
emissions of the lead air poliutant from
engines in covered aircraft cause or contribute
to lead air pollution that may be reasonably
anticipated to endanger public health and
welfare.

L National Technology I"mnsfér and
Advancement dct (NTTAA)

This action does not involve technical
standards.

J. Executive Order 12898 Federal
Aetions To Address Environmental
Justice in Minority Populations and Low-
Income Papulations

The EPA believes this action will not have
potentially disproportionately high and
adverse humen health or environmental effects
on people of color, low-income, or indigenous
populations because this action does not affect
the level of protection provided to human
health or the environment. The Administrator
considered the potential for lead exposure
risks to people of colot, low-income, and
indigenous populations as part of this
proposed endangerment finding under CAA
section 231(a)(2}(A). This action’s discussion
of lead exposure impacts on public health and
welfare is found in Section IV of this
document. Specific discussion focused on
environmental justice with regard to people of
color, low-income, and indigenous
populations are found in Supplemental
Information Section D, as well as Sections
IL.A.5, and Section IV of this document. A
copy of the documents pertaining to the EPA's
analysis of potential environmental justice
concems related to this action have been
placed in the public docket for this action
(Docket EPA-HQ-0AR-2022~ 0389).

K. Determination Under Section 307(d) -

Section 307{d}(1)}(V) of the CAA provides
that the provisions of section 307(d) apply to
“such other actions as the administrator may
determine.” Pursuant to section 307(d)}(13(V),
the Administrator determines that this action is
subject to the provisions of section 307(d).

YIL Statutory Previsions and Legal
Authority

Statutory authority for this action comes
from 42 U.8.C. 7571, 7601 and 7607.

List of Bubjects

40 CFR Parts 87 and 1031
Envirenmental protection, Air

poliution control, Aircraft, Aircraft
engines. 40 CFR Part 1068



Federal Register/Vol. 87, No. 199/Monday, October 17, 2022/Proposed Rules 62782

Environmental protection,
Administrative practice and procedure,
Confidential business information,
Imports, Motor vehicle pollution, -
Penalties, Reporting and recordkeeping
requirements, Warranties, o

Michael S. Regan, Administrator
[FR Dee, 2022-22223 Filed 10-14-22; £:45 am]
BILLING CODE 6560-50-P



FAA APPROVED MODEL LIST (AML) NO. SE01966WI
General Ayiation YNodifications, Jne.

USE OF GAMI G100UL HIGH OCTANE UNLEADED AVGAS IN SPARK IGNITION PISTON AIRCRAFT ENGINES
AdS the following approved fuel:
Unlzaded aviation gasoline per GAMI Specification G100UL-12C-2, or later EAA Accepted revision. Comingling is approved with AST

gasoline and othier gasofines with 1009MON or less, inchuding MoGas, where those gasolines are also approved for the same make

an
M Grade 100LL aviation
d'model engines.
Cert Basis/ Master Data List Initial A 4
Item Engine Make Engine Model** A ert basis TCDS Document | Revision* /FAA | Approval mendment
mendment Dat Date
No. Approved Date ate
Aeronca Aircraft Not listed in ATC 71
1 Corporation E-113,A,B,C the TCDS Areonc 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
Aeronca Aircraft . Not listed in Group 2
2 Corporation E-i07A the TCDS Aeronca om.oewoooo Rev B, 2/28/2022 N/A 9/1/2022
. . W670-6A (R-670-3, -5), -6N (R-670-4), -16 (R~ Aero Bull. 7-A,
3 Air Repair, Inc. 670-8, -11, -11A), -23, 24, K, -M CAR 13 E-162 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
4 Air Repair, Inc. R-7558, -7558M FAR Part 33 EISW 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
5 Air Repair, Inc. R-755A1, A2, A2M, A2M1, B1, B2, B2M, E CAR 13 E-237 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
. . L-4, -4M, -4MA, -4MA7, -4MB; Not listed in
6 Air Repair, Inc. Military R-755-9 the TCDS TC121 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
. . Not listed in
7 Air Repair, Inc. L-5, -5M, -5MB the TCDS TC 156 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
. . L-6, -6M, -6MA, -6MB, -6MBA, -6MN; Not listed in . g
8 Air Repair, Inc. Military R-915-3, -5, -7 the TCDS TC 19. 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
9 Aircooled Motors, Inc. Franklin 6V6-245-B16F (0-425-1) Not lstel o E-258 | 069920000 | RevA,9/29/2021 | NA | 1072872021
) 502/5A, 6A, 7A, 8; S03/5A, 6A,7A, 8;
10 Alvis Limited 504/5A, 6A,7A, 8; CAR 10 E-299 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
: 514/5, 5A, 6, 6A,7, TA, 8, 8A; 531/8, 8B;
American Cirrus e Not listed in
11 Engines, Inc. Hi-Drive Mark III the TCDS ATC 60 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
Arrow Aircraft & Not listed in ATC 151 p
12 Motor Corp. V-8 Model F the TCDS Amow 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
## The approved engine operating power settings for engines derated (from 115/145 avgas) Page 1 of 17
*Or later FAA Approved revision for operation on 100/130 or 160LL, do not change for operation on G100UL Avgas. g




FAA APPROVED MODEL LIST (AML) NO. SE01966WI

Cencral Apviation YDodifications, Joe.

USE OF GAMI G100UL HIGH OCTANE UNLEADED AVGAS IN SPARK IGNITION PISTON AIRCRAFT ENGINES

Add the following approved fuel:
Unleaded aviation gasoline per GAMI Specification G100UL-12C-2, or later FAA Accepted revision. Comingling is approved with AST9M Grade 100LL aviation

gasoline and othier gasofines with 100MON or less, including MoGas, where those gasolines are also approved for the same make an

13 BMW mﬂmﬁﬁxgc GO-480-B1A6 CAR 10 761 | 06-9920000 | RevA, 92012021 | WA | 107282021
Bristol Siddeley . Not listed in Group 3
14 Engines, Lid Gipsy g o3 | 06-9920000 | RevB, 2282022 | N/A 5/5/2022
BRP-Rotax GmbH & 912 F2, F3, F4, S2, S3, S4;
15 P 018 1502 Cod. 1503 C2d FARPart33 | EOOOSIEN | 06-9920000 | RevB, 272872022 | N/A 9/1/72022
16 mﬁ.won,wxnmacm & 914 F2, F3, F4 FARPart33 | EQOOSSNE | 06-9920000 | Rev B,2/28/2022 | N/A 9112022
Comet Engine Not listed in
17 Comonaton 7E e robS ATC47 | 069920000 | RevB, 2282022 | N/A 9/1/2022
18 Continental 10470-G, -R CAR 13 3EL | 06-9920000 | RevA, 972072021 | NA | 102872021
19 Continental ASOL 23 A S o 6 e CAR13 E9 | 069920000 | RevA,929/2021 | NA | 10282021
20 Continental 10-360-B, -AF o>wm”www.>w EICE | 06-9920000 | RevA, 92002021 | NA | 10282021
. Master Data List Initial
Item Engine Make Engine Model** Cert Basis / TCDS Document | Revision* /FAA | Approval Amendment
Amendment Date
No. Approved Date Date
) T0360-A, -C, D, -E, -G, -H, 1, K, -AB, -CB,- | CARIS3, FAR
21 Continental BB, e, B, KB, S Par s EICE | 069920000 | RevB 272872022 | N/A 9/112022
A~65-1,3, -6, 61, -7, -8 (0-170-3, -7), -8F, -8F7,
2 Continental -81, -9 (0-170-5), -OF, -9F1, -93, -12, -12F, -12FJ, - CAR13 E205 | 06-9920000 | RevA, 9202021 | NA | 10282021
123, -14, -14F, -14FJ, 141 ;
3 Continental A75-3, -6, 61, -8, -8F, -87, -8FJ, -9, 0 TC213 E213 | 06:9920000 | Rev A, 9R9/021 | NA | 102872021
C75-8, -8F, -8FH, -8FH, -8FJ., -81, -12, -12B, -
12BF, -12BFH, -12F, -12FH, - 12FHJ, -12FJ, -12J, - .
24 Continental 15, -15F; CAR 13 E233 | 06-9920000 | Reva, 9202021 | NA | 100282021
C85-8, -8F, -8FJ, -8FHL, -8, -12, -12F, -12FH, -
12FHJ, -12FJ, 123, -14F, -15, -15F
25 Continental s, 2 s CAR13 E236 | 069920000 | RevA,92972021 | N | 10282021
2% Continental A100-1,2 CAR I3 06-9920000 | RevA, 072002021 | /A | 1072872021
27 Continental R9-A CAR 13 me.w 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
E1652, 3, 4; )
28 Continental E185-1, -2, -3 (Military 0-470-7, -TA), -5, -8, -9 CAR 13 E-246 | 06-9920000 | RevA, 902972021 | NA | 107282021
_ (Military 0-470-7B), -10, -11
*+ The approved engine operating power settings for engines derated (from 115/145 avgas) Page?2 of 17
*Or later FAA Approved revision for aperation on 100/130 or 160LL, do not change for operation on G100UL Avgas. ge = o




FAA APPROVED MODEL LIST (AML) NO. SE01966WI

General JAviation YNodifications, Jnc.

USE OF GAMI G100UL HIGH OCTANE UNLEADED AVGAS IN SPARK IGNITION PISTON AIRCRAFT ENGINES

Add the following approved futel:

Unleaded aviation gasoline per GAMI Specification G100UL-12C-2, or later FAA Accepted revision. Comingling is approved with ASTM Grade 100LL aviation
gasoline and other gasolines with 100MON or less, including MoGas, where those gasolines are also approved for the same makg an

C90-8F, -8F], -12F, -12FJ, -12FH, -12FF, -14F, CAR 13. FAR
29 Continental -14FH, -14F), -16F; Part ww E-252 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
0-200-A, -B, -C, -D, -X
30 Continental n:m.y..Mm..n. mw.m -300-4, CAR13 E253 | 069920000 | RevA,9/29/2021 | N/A 1072872021
31 Continental E225-2, -4, -8, -9 . CAR 13 E-267 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
32 Continental 0-470-4,-11, -11B, -11B-CL, -11.-CL 13,134, CAR13 E269 | 069920000 | RevA,9202021 | NA | 1072872021
. 0-470-A, -B, -B-Cl, -E, -G, -G-CI, -H, -J, K-CI,
33 Continental X, -L-C], -L, -M, -M-CL, -N, -P, -R, -§, -T, -U; 10- CAR 13 E-27 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
470-A, -C
34 Continental FSO-470-A . CAR 13 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
35 Continental GO0-300-A, -B,-C, -D, -E, -F CAR 13 WWWW 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
36 Continental 10-346-A, -B CAR13 E3CE 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
37 Continental RR 0-300-A, -B, -C, -D CAR 10 EAIN 06-9920000 | Rev A, 9/29/2021 N/A 10/28/2021
38 Continental W-670K-1, M-1 Notlistdin | 1C168 | 069920000 | Reva,9n9n021 | NA | 10282021
10-470-D, -E, -F, -H, -1, K, -L, -LO, -M, -N,
39 Continental <P, -S, -T, -U, -V, -VO; L/I0470-A CAR 13 3E1 06-9920000 | Rev B, 2/28/2022 N/A 5/5/2022
40 Continental TS10-470-B, -C, -D CAR 13 3E3 06-9920000 | Rev B, 2/28/2022 N/A o.\ 1/2022
4] Continental 6-320-B FAR Part 33 EISO 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
42 Continental 6-260-A FAR Part 33 E1ICE 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
d modelengines.
Cert Basis/ Master Data List Initial Amendment
Item Engine Make Engine Model** ¢ Sis TCDS Document | Revision* /FAA | Approval
Amendment . Date
No. Approved Date Date
43 Continental RR 0-240-A FAR Part 21 ELIEU 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
44 Continental 6-285-A, -B, -BA, -C,-CA FAR Part 33 EI12CE 06-9920000 | Rev B, 2/28/2022 | - N/A 9/1/2022
45 Continental 10-370-C1F, -CL, -CM, -D3A, -DA3A CFR Part 33 E00056SE | 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
46 Continental 0-470-T, -U CAR 13 06-9920000 | Rev B, 2/28/2022 N/A 5/5/2022
47 Continental ~ 0-470-2 : CAR 13 WM 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
48 Continental GS0O-526-A CAR 13 E-303 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
49 Continental GIO-470-A CAR 13 E2CE 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
. 10-550-A, -B, -C, -D, -E, -F, -G, -L, -N, -F, -R; g
50 Continental IOF-550-B, -C, -D, -E, -F, -L, -N, -B, -R FAR Part 33 E3S . 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
51 Continental TSIOL-550-A, -B, -C FAR Part 33 EASO 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
** The approved engine operating power settings for engines derated (from'115/145 avgas) Page 3 of 17
*Or later FAA Approved revision for operation on 100/130 or 100LL, do not change for operation on GI00UL Avgas. 8




FAA APPROVED MODEL LIST (AML) NO. SE01966WI

General Qﬁ&w. tion ONodifications, Jnc.

USE OF GAMI G100UL HIGH OCTANE UNLEADED AVGAS IN SPARK IGNITION PISTON AIRCRAFT ENGINES
Add the following approved fuel:
Unleaded aviation gasofine per GAMI Specification G100UL-12C-2, or later FAA Accepted revision. Comingling is approved with ASTM Grade 100LL aviation

gasoline and othier gasolines with 100MON or less, including MoGas, where those gasolines are also approved for the same make an

52 Continental TOIOSS A s T TSIOF | pAR Pant 33 ESSO | 06-9920000 | RevB, 27282022 | NA | 9172022
53 Continental GTSI0-520-C, -D, -E, -F, -H, K, -L, -M, -N o>wwwww>w EICE | 06-9920000 | RevB,2/28/2022 | N/A 9/1/2022
54 Continental 10-240-A, -B; I0F-240-B FAR Part 33 750 | 06-9920000 | Rev B,2/282022 | N/A 9/1/2022
TSI0-520-A, -AE, -AF, -B, -BB, -BE, -C, -CE, -D,

: |—Uw» lmu ..mwu nQu lﬂwv l..—u -.—.w. lmﬁo l@v l—.e IH\.w. ..gw

55 Continental N, NB, B, R -0, JUB, VB, -WB: LTSIO- CAR13 ESCE | 06-9920000 | Rev B,2028/2022 [ N/A 9/1/2022
520-AE
TSI0-360-A, -AB, -B, -BB, -C, -CB, -D, -DB,

. -E, -EB, -F, -FB, -G, -GB, -H, -HB, -IB,

56 Continental KB, LB, -MB, -NB, .FB, -RB, .B; FAR Part 33 E9CE | 06-9920000 | RevB, 27282022 | N/A 9/1/2022
LTSIO0-360-E, -EB, -KB, -RB;
10-520-A, -B, -BA, -BB, -C, -CB, -D, -E, -F,
57 Continental Motors Inc -J, K, -L, -M, -MB, -N, -NB, -P; LIO-520- Qhw»mww.sw ESCE | 06-9920000 | RevB, 2282022 | N/A 9/1/2022
P

58 Continental Motors Inc A-80-51, -8, -8, -9, -9 zm.w_w%% TC217 | 06-9920000 | RevB, 2282022 | /A /172022
59 Continental Motors Inc A40,-2,3, -4 z.nw_w%mu ATCT2 | 069920000 | RevB, 2282022 | N/A 9/1/2022
60 Continental Motors Inc R-670-B, -D, -F, -H zmw_wmammu ATC120 | 069920000 | RevA, 97292021 | N/A 1012812021
61 Continental Motors Inc A-40-5 zﬂﬁ%% ATC174 | 06-9920000 | RevA, 9/29/2021 N/A 10/28/2021
62 Continental Motors Inc A-70,-2 ZM_M:M%M. ATC32 | 06-9920000 | Reva, 9292021 | N/A 10/28/2021
63 Continental Motors Inc R-670, -A, -C, -E, -G z,w_“_..wmsmms ATC80 | 059920000 | Rev A, 9/29/2021 N/A 10/28/2021

. Cert Basis/ Master Data List Initial Amendment

Item Engine Make Engine Model** >_“.._ en ._HME TCDS Document | Revision* / FAA Approval ....M_» n“an__.
No. Approved Date Date
Cyclone 702C9GCl, 2, 3, 4, 5, 6 (GR-1820G-
202A, Military R-1820-60, -71);
o Cyclone 704CIGCI, 2, 3, 4, 5 (GR-1820G-2054, Not listed in |
64 Curtiss-Wright Military R-1820-87, -95); e TODS E219 | 06-9920000 { RevA,9/292021 | N/A 10/28/2021
Cyclone 728C9GC1, 2, 3,4, 5, 6; .
Cyclone 730C9GD1, 2, 3, 4, 5, 6; Cyclone
731C9GCl, 2
** The approved engine operating power settings for engines derated (from 115/145 avgas) Page 4 of 17

*Or later FAA Approved revision for operation on 1060/130 or 100LL, do not change for operation on G100UL Avgas. 3




FAA APPROVED MODEL LIST (AML) NO. SE01966WI

Geneeal Aviation YNodifications, Jinc.

USE OF GAMI G100UL HIGH OCTANE UNLEADED AVGAS IN SPARK IGNITION PISTON AIRCRAFT ENGINES

Add the follovwing approved fuel:

Unleaded aviation gasoline per GAMI Specification G100UL-12C-2, or later FAA Accepted revision. Comingling is approved with ASTM Grade 100LL aviation
gasoline and othier gasolines with 100MON or fess, including MoGas, where those gasolines are also approved for the same makg an

65 Curtiss-Wright Cyclone 957C7BA1 zmw_w%% " E261 | 06-9920000 | Rev A, 9/29/2021 N/A 1012872021
66 Curtiss-Wright Cyclone 990C7BAI z,nwﬁ%m. E-289 | 069920000 | RevA, 92972021 | WA | 102872021
Cyclone 955C9HE], 2; Cyclone
959C9HE], 2;
Cyclone 960C9HE]L, 2;
Cyclone 961C9HE]L, 2;
Cyclone 962C9HE]L, 2; isted § .
67 Curtiss-Wright Cyclone 963C9HEL, 2; D E-259 | 069920000 | RevB, 22872022 | N/A 91172022
Cyclone 967C9HE2; the TCDS
Cyclone 968C9HE], 2 (Military R-1820-80);
Cyeclone 969C9HEL], 2;
Cyclone 982C9HE], 2, 3;
Cyclone 989C9HE1, 2 (Military R-1820-82, -82B)
68 Curtiss-Wright Double Row Cyclone 956C18CAL 975CISCBI | "o o0 ® E270 | 069920000 | Rev B, 22872022 | N/A 91112022
. . Double Row Turbo Cyclone 972TC18DA1 Not listed in
69 Curtiss-Wright (Military R-3350-34, -91), 2, 3, 4 the TCDS E-272 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
. Double Row Turbo Cyclone 981TCI8EAI; Not listed in
70 Curtiss-Wright Double Row Turbo Cyclone 988TCI18EAL 2, 3, the TCDS E-287 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
4,5,6
. Double Row Cyclone 739C18BA3; Not listed in
71 Curtiss-Wright Double Row Cyclone 745C18BA3, 4; the TCDS E-21 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
Double Row Cyclone 749C18BD1, 3 i
Cyclone 736C9HD1, 2, 3, 4;
Cyclone 737C9HD1, 2, 3, 4;
. . Cyclone 740C9HD]1, 2; Not listed in g ,
72 Curtiss-Wright Cyclone 977CSHD]1, 2, 3; the TCDS E-243 06-9920000 | Rev B, 2/28/2022 A 51512022
Cyclone 989C9HDI;
Cyclone 987CSHD1
73 Curtiss-Wright Cyclone 742C14BB1, 2, 3 Zﬂwwm._ﬁm%ms "E-248 06-9920000 | Rev B, 2/28/2022 N/A 9/1/2022
- **The suu«%& engine operating power seftings for engines derated (from 115/145 avgas) Page5 of 17

*Or later FAA Approved revision

for operation on 1060/130 or 100LL, do not change for operation on G100UL Avgas.




City of Pembroke Pines, FL 801 City Center Way
Pembroke Pings, FL
33025
www.ppines.com

Agenda Request Form
Agenda Number:
File ID: ﬁ023-R-25 Type: Resolution Status: Passed
Varsion: i Agenda In Control: City Commission
Section:
File Created: 07/24/2023

Short Title: Urging BC to fund N. Parry Alrport ImplementiPraduce Final Action: 08116!2923
Findings of a Study .

Titte: MOTION TO ADOPT PROPOSED RESCOLUTION NO 2023-R-25,

A RESOLUTION OF THE CITY COMMISSION OF THE CITY OF
PEMBROKE PINES, FLORIDA, STRONGLY URGING BROWARD COUNTY
AS THE OWNER AND MANAGER OF NORTH PERRY AIRPORT TO FUND,
IMPLEMENT, AND PRODUCE THE FINDINGS OF A STUDY TO ASSESS
THE LEAD CONCENTRATION LEVELS IN AND AROUND THE AIRPORT

. AND WITHIN THE SURROUNDING RESIDENTIAL COMMUNITY;
PROVIDING FOR TRANSMITTAL; PROVIDING FOR CONFLICTS;
PROVIDING FOR SEVERABILITY, PROVIDING FOR AN EFFECTIVE

DATE.
*Agenda Date: 08/16/2023 Enactment Date: 08M6/2023
Aganda Number; Enactment Number: 3830
Internal Notes:

Attachments: 1. 2023-Resolution - North Petry Alrport Community Advisory Commitiee (w-e...

Indexes:
Related Files:

1 Clty Commisslon 08/16/2023 adopt Pass

Action Text:  An amended maotien wag made by Commissloner Geod, Jr., seconded by Cemmigsioner Schwarlz,
to adopl Proposed Resolutlon 2023-R-25 to urge Broward County to fund, implement and produce
the findings and recommendations of a comprehensive study of lead concentration levels in tha alr
and cther parifcular matier present in and dround North Perry Alrport and within the surrounding
residenilal community. The mollon carrled by the following vote:
Aye: -~ 4 Vice Mayor Siple, Commissloner Schwartz, Commissloner Geod Jr and
Commissioner Castillo
Nay: - 0

Absent: - 1 Mayor Criis

1 City Commission 08/16/2023 amend Pass

Cliy of Pombroke Pines, FL Paga 1 Printed on 81 7/2023



Agends Reguest Form Continued {2023-R-25)

Actlon Taxt:  An motion was made by Commissioner Schwarlz, seconded by Commisstoner Goad Jr., to adopt
the motion as amended for Prnpnsed Resclution 2023-R-25. The motion cared by the following
vote:

Aye: - 4 Vice Mayor Siple, Cemmissioner Schwarlz, Commissicner Geod Jr., and
Cammissioner Castilio
Nay: - 0

Absent: - 1 Mayor Orils

SUMMARY EXPLANATION AND BACKGROUND:

1. The North Perry Airport is a general aviation airport located entirely within the City of
Pembroke Pines that is owned and managed by Broward County.

2. The Norih Perry Airport provides in its Airport Master Record filed with the Federal Aviation
Administration on June 15, 2023 that there are 411 single and multiengine aircrafts based at

the alrport; and 195,182 total aircraft operations were reporied by the Alrport in Fiscal Year
2021. :

3. The Environmental Protection Agency has cited piston engine aircrafts operating on leaded
fuel as the largest remaining aggregate source of lead emissions to air in the United States;
and the iypes of planes operating at the North Perry Airport are of the kind that are usually
fueled by leaded gasoline; and there is broad scientific consensus on the lasting, damaging
effects of lead exposure on all people, but considerably children; and the American Academy of
Pediatrics has provided that lead

foxicity results in substantial population-level effects on children’s imelieciuat abllmas academic
abilities, problem behaviors, and birth weight.

4. The North Perry Airport is abutted by residentia! and commercial uses on all four sides; and
the North Perry Airport offers leaded and unleaded fuel to aircraft operators on a daily basis.

5.The approval of this resolution by City Commission strongly urges Broward County to fund,
implement, and produce the findings of a comprehensive study of the air pollution levels,

including lead concentration levels, present in and around the North Perry Airport and within the
surrounding residential community.

Item has been reviewed by the Commission Auditor and approved for the Agenda.
FINANCIAL IMPACT DETAIL:

a) [nitlal Cost: None

b) Amount budgeted for this item in Account No: N/A

¢) Source of funding for difference, if not fully budgeted: N/A
d) 5 year projection of the operational cost of the project N/A

Current FY Year2 Year3 Year 4 Year 5
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Revenues
Expenditures
Net Cost

e) Detall of additional staff requirements: N/A

FEASIBILITY REVIEW:

A feasibility review is required for the award, renewal andfor expiration of ail function sourcing

contracls. This analysis is to determine the financial effectiveness of funclion sourcing
servicos.

a) Was a Feasibility Review/Cost Analysis of Qut-Sourcing vs. In-House Labor
Conducted for this service? N/A

b} If Yes, what is the total cost or total savings of utilizing Out-Sourcing vs. In-House
Labor for this service? N/A
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City of Pembroke Pines, FL §01 City Center Way

Pembroke Pines, FL
33025
www.ppines.com

Agenda Request Form

Agenda Number: ADD-1

File ID: 2025-R-36 Type: Resolution Status: Passed
Version: 1 Agenda in Control: City Commission
Section:

File Created: 08/04/2025

Short Titte: Broward County as the Owner and Manager of North Final Action; 08/06/2025
Perry Airport to fund, Implement and Produce the
Findings of a Study to Assess the Lead Concentration
Levels in and Around the Airport

Title: MOTION TO ADOPT PROPOSED RESOLUTION NO. 2025-R-36.

PROPOSED RESOLUTION NO. 2025 IS A RESOLUTION OF
THE CITY COMMISSION OF THE CITY OF PEMBROKE PINES,
FLORIDA, STRONGLY URGING THE FEDERAL AVIATION
ADMINISTRATION AND BROWARD COUNTY TO INVESTIGATE
POTENTIAL UNSAFE FLIGHT TRAFFIC AND FREQUENCY
CONDITIONS AND PRODUCE FINDINGS AND
RECOMMENDATIONS IDENTIFYING WAYS TO IMPROVE
SAFETY AND REDUCE THE NUMBER OF PLANE CRASHES

AT NORTH PERRY AIRPORT; RENEWING THE CITY
COMMISSION’S REQUEST TO BROWARD COUNTY TO FUND,
IMPLEMENT, AND PRODUCE FINDINGS OF A STUDY TO
ASSESS THE LEAD CONCENTRATION LEVELS AT NORTH
PERRY AIRPORT AND WITHIN THE SURROUNDING
RESIDENTIAL COMMUNITY; PROVIDING FOR TRANSMITTAL;
PROVIDING FOR CONFLICTS; PROVIDING FOR SEVERABILITY;
AND PROVIDING FOR AN EFFECTIVE DATE.

*Agenda Date; 08/06/2025 Enactment Date: 08/06/2025
Agenda Number: ADD-1 Enactment Number: 3921

Internal Notes:

Attachments: 1, Proposed Resolution No. 2025-R-36 (North Perry Airport Safey and Environmental), 2.
Resolution 3830 Proposed Resolution 2023-R-25 - URGING BROWARD COUNTY OWNER
OF NORTH PERRY AIRFORT TO FUND IMPLEMENT AND PRODUCE A STUDY TO ASSESS
LEAD CONCENTRATION LEVELS IN THE AREA, 3. Letter from Mayor Angelo Castillo to the
Broward County Commission - Nor.._, 4. Airport Data 2020-2025 (UPDATED (2) 7-2025), 5. North
Perry Aiport HWO Facisheet 042025, 6. North Penry Operations Data, 7. Final HWO Master Plan
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Update Executive Summary_CH_RevAliText
Related Files:

1 City Commission 08/06/2025 adopt

Action Text: A motion was made by Commissioner Good Jr., seconded by Vice Mayor Hemandez, to adopt. The
motion carried by the following vote:
Aye: - 4 Mayor Castillo, Vice Mayor Hernandez, Commisstoner Good Jr., and
Commissioner Rodriguez
Abstain: - 1 Commissioner Schwariz

MNay: - O

Pass

SUMMARY EXPLANATION AND BACKGROUND:

1. North Perry Airport also known as HWO, is operated by the Broward County Aviation
Department (BCAD). '

2. The Federal Aviation Administration (FAA) is responsible for the safety of civil aviation
including issuing regulations and standards covering the manufacturing, operations and
maintenance of aircraft. The FAA is also responsible for certification of airmen and airports
that serve as air carriers.

3. North Perry Airport is an approximately 500-acre publis-use general aviation airport that has
four fixed-base operators, 154 T-Hangers, over 200 tie-down spaces, 11 flight schools and
over 60 aviation related businesses including aerial advertising operators, aircraft
maintenance, aircraft engine maintenance, helicopter/airplane tours, and helicopter news
operators.

4. BCAD reports that the FAA Air Traffic Control Tower at HWOQ is the busiest federal contract
facility in the United States (see attached HWO media fact sheet).

§. A general aviation master plan serves as a comprehensive roadmap for the long-term
development of an airport, guiding its growth and ensuring it can meet future aviation needs
while adhering to safety standards and community goals as well as identifies facility needs, and
considers environmental and socioeconomic impacts. BCAD updated and adopted the North
Perry Airport Master Plan through a public process in 2020

6. The North Perry Airport Master Plan update, adopted in 2020, forecasted that by the year
2035 the airport would have approximately 255,000 annual operations (take-offs and landings)
or around 700 operations per day.

7. Reported airport operations in 2023 and 2024, far exceeded the 2035 forecast by reporting
over 310,000 operations annually or over 850 operations per day.

8. In the past five (5) years, forty-one (41) planes have crashed in and around North Perry
Airport, resulting in several fatalities and significant property damage on the ground.
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9.The U.8. Environmental Protection Agency has identified North Perry Airport as one of the
worst general aviation airports in the country when it comes to deadly lead emissions, with only
four other airports generating more of the poisonous substance that was banned in automobile
fuel decades ago because of its danger to humans, in particular children.

10. The City Commission formally requested in 2023 that Broward County conduct and produce
the findings of a study assessing the lead concentration levels at North Perry Airport and the
surrounding residential community, with the passage of Resolution No. 3830, attached hereto
as Exhibit “A”. To date, the City has not received the results of such study and has no reason to
believe that Broward County has conducted the requested study.

11. The City Commission has determined it is in the best interest of the citizens and residents

of the City of Pembroke Pines to strongly urge the FAA, Broward County and BCAD to
investigate the impact of the increased airport operations on flight safety conditions at North
Perry Airport and related environmental impacts, as well as to renew its request to Broward
County to conduct a study on the lead concentration levels in and around the North Perry Airport
to identify measures and take actions that will protect residents and visitors of the surrounding
area.

FINANCIAL IMPACT DETAIL:

a)} Initial Cost: Not Applicable

b) Amount budgeted for this item in Account No: Not Applicable

¢} Source of funding for difference, if not fully budgeted: Not Applicable
d) 5 year projection of the operational cost of the project: Not Applicable
e) Detail of additional staff requirements: Not Applicable

FEASIBILITY REVIEW:

A feasibility review is required for the award, renewal and/or expiration of all function sourcing
contracts. This analysis is to determine the financial effecliveness of function sourcing
services.

a) Was a Feasibility Review/Cost Analysis of Out-Sourcing vs. In-House Labor
Conducted for this service? Not Applicable

b) H Yes, what is the total cost or total savings of utilizing Out-Sourcing vs. In-House
Labor for this service? Not Applicable
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