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Ailrport Technology Research

19 Research Program Areas (RPAS)

. Airport Safety R&D Section
Airport Pavement R&D Section

Research Sponsored by:

FAA Office of Airports, Safety and Standards
— Airport Engineering Division (AAS-100)
— Airport Safety and Operations Division (AAS-300)

FAA Office of Airports, Planning and Programming
— Planning and Environmental Division (APP-400)

FAA Office of Environment and Energy

Provide support for development of FAA pavement
and safety standards (Advisory Circulars).
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Overall ATR Budget

e FY20 ATR Budget increased to $39.2M

($6M earmarked for asphalt and concrete industry
managed research)

— 90% of budget Iis contract dollars
— 48% on Pavement Research

— 46% on Safety Research
— 6% on Aircraft Noise / Environmental Research ($2M)
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Noise and Environmental
Current Projects

Noise Environmental

National Sleep Disturbance Survey  Sustainability Synthesis

Noise Level Reduction Test Methods Future Climate Scenarios for Runway
Length
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FY20 Research

Continuation of:

Aircraft Noise Annoyance Support
National Sleep Disturbance

NLR Test Method Standard Implementation
Sustainability Synthesis

Runway Length Considerations for Climate
Scenarios

AppMap Environmental Tool
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Airport Environmental Research
Sustainability Analysis

Sustainability Analysis e e soura i AR

dministration

E N T

B aC kg ro u n d . I n 20 10 Q P P Aircraft LU Air Traffic  Data & Research Licenses & Certificates  Regulations & Policies  Training & Testing

beg an S u Stai n abi I ity M aSter FA/i Home » Airports » Envir:)nmema\.Piograms + Airport Sustainability
Airport Sustainability < &

Plan Pilot Program, provided =5 Airports

Airport Improvement Program

g rants to ai rp 0 rtS ; 4 7 g ran tS (AIP) Sustainable actio.ns—-- ‘
Airport Safety + Reduce environmental impacts.
» Help maintain high, stable levels Environment
award e d Engineering, Design, & of economic growth.

Construction » Help achieve "social progress"”, a
Environmental Programs broad set of actions that ensure
organizational goals are achieved

A otiver FRR e Sustainable
Objective: Develop a synthesis commni| S irpore | conomy

Airport Recycling

of best practices and lessons [T e \B“"‘”’“‘"‘

Airport Compliance

Airport Air Quality

Compatibility Program and Voluntary
: “1: JEEgECE Airport Low Emissions (VALE)
I e ar n e d fro m th e S u Stal n ab I I Ity Compatible Land Use Program help airports achieve these \‘-_/
EermETE] Bask goals. Airport sustainability plans take .
these efforts a step further by fully Operations

Master Plan Pilot Program.

lanning.
Guidance Resources P 9
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Airport Environmental Research
Sustainability Analysis

e Draft Report submitted Nov 2019.

RECOMMENDATIONS l

5 Recommended FAA Actions

FAA will likely see improvements in participation and outcomes of
sustainability programs if the following actions are implemented:

. Upda
E Fund

Aggressively, these recommendations could be tackled over 18-24 months, but it may be easier to complete
them ower the course of a few years and incorporate them into APF's business planning JIR+

Establish and Develop and Establish and

; Provide Structured Require
Sulsnt:lf: ;I;?Ih: Guidance for Procedures for
Nisiom Sustainability Performance
Planning Monitaring

e ARP Is planning next steps.
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Airport Environmental Research
Future Climate Scenarios for Runway Length

» FAA evaluates runway length needs for civil

airports using Advisory Circular (AC (A i
150/5325-4B), which contains the runway of Tramsportaton AF’VISDI‘Y
length requirements for airplanes for a range Fedaral Maation Circular

of weights, runway conditions,

temperatures, and airport elevation REQUIREMENTS FOR ARPORTDESIGN  Inisted by: AAS-100  Changes

L PURMISE. This Advisory Cercalar ( AC) provides gudelines for asport designers ansd planmers to determane

& Future Env'rnnmental Changes In prECipltatiDn recommended nmway lengibs for new nanways of CXIERE0NS [0 EXshing MmLEys
patterns {wet Dr dwl and auerage high Y. CANCELLATHMYN. This AC camcels AC 15307332544

tem peratures mlght Eﬂect key inp I...ItS that 1-,_| ‘rpl_,I,T..,-‘"ﬂT 11:: L.n ila |'d.5_n d gaii 5-\:I||'I"I l:'n |"n.llhn"'||d AL : re '.-.-u:l:l-.'nul:l ll'\--. h_I'F III':”I :_,I',I\Jl.i n
WETE UEEd tD Evaluate rLl nwa}f |Ength :hl |I:l:l; s rlrlql.nr I':\-'. a :1"|Jthl. OpETa |||Ir-:'||ll::"I }mrm-:-r.:'hn p: |: I:ll f: nulll.llf'm:lhl.I :l.lr;.‘mr"::irl:'.: I1hll.plI I1|'
AC is rramdabory

» A thorough understanding of future climate (\ L1 @_ﬁ

trends and their effect on aircraft
performance are needed with an update to Dieree, Ofics of Ainpest Sa
the AC’s methodology
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Airport Environmental Research
Future Climate Scenarios for Runway Length

Advisory Circular Runway Length Analysis Procedure

Fleet Utilizing Runway

‘ Wet Runway
Aircraft C
Aircraft B
Mean Max Aircraft A Takeoff
Temp Length
d Aircraft Performance Apply Runway Larger Of Two
C - - is Required
orrections Runwav Lenath
—— ) . y g
Elevation Landing Landing
Length Length
MITRE Runway Effective Runway
Length Tool Gradient
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Airport Environmental Research
Future Climate Scenarios for Runway Length

Climate Models

+ Climate model has been identified to collect climate data at current and future airport locations
across the continental US through 2050.

» The percent of time runways would be dry or wet and mean daily temperature of the hottest
month will be extracted, as those are the criteria used in the aircraft performance data
calculations to determine runway length

« This data will used to evaluate future runway lengths needs in the prototype Runway Length Tool,
while also recognizing fleet mix trends over time

U.S. Climate Resilience Toolkit

« 50 km resolution (on a county level)

« Statistical Downscaling of temperature and
precipitation projections from the Coupled
Model Intercomparison Project Phase 5
(CMIP3) using Localized Constructed
Analogs (LOCA).
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http://appmap.faa.gov

FAA AppMap
ENVIRONMENTAL QUERY USE CASE - EXAM PLE MAP

ET‘I FAA AppMap

£ \*| Federal Aviation
March 17, 2020 %) J Administration




AFFF Research — j ) oocralayiation
PFOS / PFOA
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Environmental Effects of AFFF

Brief History

Perfluorinated Surfactants
« PFOS - 3M stopped production around 2002.

« PFOA — All other foam manufacturers.

 Alllong-chain (C8 or greater) production stopped by end of
2015.
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Environmental Effects of AFFF

Carbon Chains

« Long-chain carbons — C8 and above, break down to PFOA

e Short-chain carbons — C6 and below, do not break down to
PFOA

« NavSea (AFFF MilSpec owner) — considering limiting PFOA
amounts in Mil Spec

« New C6 AFFFs do not have PFOA as an ingredient but may be
evident as a “contaminant” of other chemicals in the process.

Airport Safety Technology Research
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PFC Contamination Headlines

The DAILY NEWS

Soil and W: ; Intercept ; ,
® La in contami - Air Force Studies Show Danger

conn Peterson A I 100\ ]\ [¢ of Foam that Contaminated
WELL Water

By JAKE BROWNELL - DEC 23, 2016

By: Tom Roe

i /P '/i\" /q‘\ @ 4 fy,
@ - Toxic Firefighting Foam Has [ g
@5 X Drinking Water
. Google+ Buy Photo
. Email (Photo: JENNIA
NEWS JOURN
| y . Delaware's
a Castle Cou
L firefighting
- "We've tied
e Waste and
. a release frg
Since signs
o = spokesman
Crews drillad a | MORE IN
Base. Wadnesd
JAKE BROWNELL /21 STORY: Ta
plant Firefighters from the 7th Civil Engineer Squadron and the Abilene Fire Department participate in live fire
training exercise April 2, 2014, at Dyess Air Force Base, Texas. (U.S. Alr Force photo by Senior Airman
Thre > Lister : Kia Atkins/Released)
= 1:08
agair The Gazette (Colorado Springs, Colo.) | Oct 24, 2016 | by Tom Roeder
Officials at P

The Air Force ignored decades of warnings from its own researchers in
wells meant {

continuing to use a chemical-laden firefighting foam that is a leading
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FAA Reauthorization Act 2918

SEC. 332. PERFORMANCE STANDARDS FOR FIREFIGHTING
FOAMS.

Not later than 3 years after the date of enactment of this Act, the
Administrator, using the latest version of National Fire Protection
Association 403,"Standard for Aircraft Rescue and Fire-Fighting
Services at Airports, and in coordination with the Administrator of the
Environmental Protection Agency, aircraft manufacturers and airports,
shall not require the use of fluorinated chemicals to meet the
performance standards referenced in chapter 6 of AC No: 150/5210—
6D and acceptable under 139.319(l) of title 14, Code of Federal
Regulations.
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ARFF Fire Test Facility

* Preliminary design scoping document for
new test facility 2014.

 Toured fire labs at NRL, NIST, ATF and
CPSC - 2015.

 100% Design and Bid Ready documents
completed May 17, 2017.

« Construction contract awarded August 9,
2018.

» Notice to proceed October 31, 2018.

Construction completed September, 2019.

Airport Safety Technology Research
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ARFF Fire Test Facility

The instrumentation consists of:

e gas temperature thermocouples
e calorimeters

* pressure probe

e gas sampling probe
 smoke density meter
 heat flux sensors

 The hood calorimeter will be capable of accurately measuring the heat
release rate of a 15 MW hydrocarbon pool fire.

« Building will have color and FLIR video camera array.
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Input-based Foam Proportioning System
Testing Technologies

« Test foam proportioning system without
discharging foam onto the ground.

» Acceptable means under NFPA 412 and now
Part 139 inspections (Cert Alert 19-01).

» Testing began June 2016.

» Testing completed 2018 with report
published June 2019

7@,_,__ -
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AIRPORT TECHNOLOGY R&D I

» Three current systems:
 No-Foam System
» Eco-Logic (E-One)
e Oshkosh Eco-EFP

- B
BN Federal Aviati ion o )
Hﬂ’ Administration s

» Fourth system currently being evaluated
« Rosenbauer
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Federal Aviation Administration
National Part 139 CertAlert

| *Advisory™Cautionary™Non-Directive*Advisory™Cautionary**Non-Directive*™Advisory™Cautionary**Non-Directive™

Date: 10/29/2019 No. 19-02

To: All Certificated Part 139 Airports and Aircraft Rescue and Firefighting
(ARFF) Departments

Subject: Aqueous Film Forming Foam (AFFF) Testing at Certificated

Part 139 Airports
Point of Contact: Marc Tonnacliff. AAS-300, 202-267-8732

Email: marc.tonnacliff{@faa.gov

1. Purpose. This CertAlert provides updated information and recommendations to airport
operators about optional equipment for use in testing Aqueous Film Forming Foam (AFFF)
systems on Aircraft Rescue and Firefighting vehicles. This guidance has been prepared in
response to a directive in the FAA Reauthorization Act of 2018, described n further detail
below. and it does not revise or replace any previously issued guidance other than that noted in
the Cancellation paragraph below.

This guidance 1s not legally binding in its own right. and the Agency will not rely on it as a
separate basis for affirmative enforcement action or other administrative penalty. Furthermore.
conformity with the guidance document (as distinct from existing statutes and regulations) 1s
voluntary only. and nonconformity will not affect rights and obligations under existing statutes
and regulations.

Airport Safety Technology Research
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Federal Funding

Federal Aviation
Administration

Memorandum
Date: JUN 1 9 21119

To: Office of Airports Regional Directors, AXX-600s; Airport Planning &
Programming Managers, AXX-610s; Airports District Office Managers, XXX-
ADQOs.

VL S

From: Robin K. Hunt, Acting Director. Office of Airport Planning and Programming,
APP-1

Subject: PGL 19-01: Aqueous Film Forming Foam (AFFF) Input-Based Testing
Equipment

1. Purpose and Background

FAA 2018 Reauthorization

The FAA Reauthorization bill of October 2018, stated that the FAA Administrator, no later than
October 2021, in coordination with the Administrator of the Environmental Protection Agency,
aircraft manufacturers, and airport operators, shall not require the use of fluorinated chemicals in
AFFF. This provision does not impact the current use of fluorinated foams.

Currently, the FAA has found that the fluorine-free foams are not as effective as fluorinated
foams. Therefore, firefighting with fluorine-free foams requires a higher percentage of foam to
water than fluorinated. The FAA continues to research fluorine-free AFFT as a high priority
activity at the FAA Technical Center, with the focus on AFFF alternatives research testing and
other ARFF technologies. One of the goals of these projects is to find alternative firefighting
foams that are environmentally friendly, while providing the same level of safety currently
offered by the AFFF that is in use today at airports.

Airport Safety Technology Research Federal Aviation
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Guidance to Airport Inspectors

Airports

Airport Certification Program — 14 CFR 139
Program Policy and Guidance Policy #108

Subject: Discharge of Aqueous Film Forming Foam (AFFF) at Certificated Part 139 Airports

Contact:
Anthony Butters, Acting Manager, Airport Safety and Operations Division
Marc Tonnacliff, ARFF Specialist, Airport Safety and Operations Division

Purpose: This program guidance letter documents the procedure the Office of Airports will follow during
periodic Airport Safety Inspections to ensure adequate testing of AFFF proportioning systems.

Background: Title 14 Code of Federal Regulation (CFR) Part 139 requires airport operators to maintain
their Aircraft Rescue and Firefighting (ARFF) vehicle and its fire suppression operating systems. Such
systems, including the foam proportioning system and discharge functions, must be able to operate
properly in an emergency situation. Order 5280.5D states “At the discretion of the Airport Certification and
Safety Inspector (ACSI), a discharge of water may be used in lieu of other agents during the timed
response drill. However, a test of the agents not used in the response drnill (except for Halon 1211 or
Halatron) must be conducted for all vehicles used to meet the index requirements before the conclusion
of the Inspection to ensure the adequate capability. The ACSI may forgo testing dry chemical if the airport
can document maintenance and testing of the system within the last 6 months.”

The FAA allows tests conducted within 6 months of the airport’s periodic airport certification safety
inspection as proof to the integrity of the system_ If such proof does not exist, the vehicle will be tested
prior to the conclusion of the inspection. Airports need to maintain proper documentation of the testing
and have it available during the periodic inspection.

Summary:
1. During the Aircraft Rescue and Firefighting (ARFF) portion of the periodic inspection, Airport
Certification Safety Inspectors (ACSIs) will not require the discharge of AFFF during the timed

racnanca Arill Tha cartifinata haldar will diceaharan uatar dorina tha Arill fram all vakiclae raanivad
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AFFF Replacement

Created Research Plan to outline R&D efforts

— Gap Analysis — Completed June 2019

— Literature Review — Completed July 2019

— Chemical Analysis — Starting December 2019

— Live-Fire Product Testing Begins — Starting January
2020
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AFFF Replacement

Broad Agency Announcement (BAA)

— Posted December 5, 2019

— Looking for potential foam manufacturers and other
Industry partners to collaborate on research.
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Proposed Research Timeline

— Calibration burns - December 20109.

— Baseline fire tests with current MilSpec approved product —
January 2020.

— Followed by the 4 selected FFFs through June 2020.

— Products generated from BAA proposals will follow the initial 4
selected products (June 2020 — December 2020)

— Chemical analysis performed concurrently at Tyndall AFB.

— Tyndall AFB/FAA Interagency Agreement — long historical
relationship of joint research together.

— Tyndall AFB has chemists and in-house laboratories to perform
the chemical analysis and profiling.

' R "
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Questions?

Lauren Vitagliano Kent Duffy
ATR Noise/Environmental PM ARP Planning/Environmental PM
ANG-E261 APP-400
lauren.Vitagliano@faa.gov kent.duffy@faa.gov
Keith Bagot
ARFF Program Manager
ANG-E261

Keith.bagot@faa.gov
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