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1. Carbon Neutral Timeline - ICAO
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2. KEMERBOLEN
f) X2 Tix “Technology” & “Biofuels and Radical tech” Fdko kS B2 g 72 < 1X. ICAO -

LT B S, HHN O B AT O B b T ; e
L ICRBI B OB L TN D, IATA % 38 U 7z CO2 5% @ GHG Hll 3% » B4k
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1) 7% Bl A D3HESL L T\ % 25 TATA @
AU IZH 5 [technology= ¥ £y D
B 3¢ J. [operations= E#L X D3 | %
[infrastructure= Z2#, MLZBEHFEDOAL 7
I O] 7213 Tid. CNG2020. 2050 £ T
12 CO2 HEH & 50 % HllJk & v ) HAEZ EW T
9. BRBEAMEN A FEBT 512351 %
BEIX U & 2R FEREL O A3 &
b (M2)e N4 FBEHT, EFBETH
IN$ % COz % BREHME B O HEH 55200 5 7 LB |
CHEDPMHREL %2 5o
Lo L B ZEE o LEEOT RITIE.
BREHAMEROA LT, LTOERLH S
[ At A% O s ] — FriE o R FREIC &
D EIHTR A B E I L, ERE SO
ADREL iR L & D ITALEL
~—7 v bR
[T ANVF -] - &S K2
B oI, REMICT AN F -2
Wi 2 PR3 A FoO LT

3. iz CO2 HiHIkR

IPCC DI DOF— 712X % & 2010 E 0t
R O# CO2 HEH R 5 o A Bt M (B L -
fize - dEE) PEHEIZ 14% TH Y EEERM
IO BMZEDE AT 13% Th ) Lt CcHE
HE N5 COz D 2% 59D 2555 7 5 OHEH
&l bo IATA OFHTIC & 5 & 2013 412t
2245 h HHEH &7z CO2 1Z 744500 11 b >
fLze s SPE X s COz DIZIE 80% 1.
KRR BTFED 1500 F 1 2 — F VLR
DEBEHZRRT I FTHDLH, NPT D
COs ZHEHI T 57201227301 v v (8
2% 2000 77 b ¥) OFLZEBREISHEE ST TW»
%02 ICAO @ Tl T & 2005 4 ~ 2025 4E D
] D fijL 222 i 3% B 4F 13 T QOB %5 i 3% 4.6 %
OMZEEW66% & FHMLTVE, 29 L7
TG 2 it 22 2 O B R o[ o, ICAO -
IATA i L COEBMN R AKICH B X912,
AR 2% Wl (ICAO) /15%Hll &k (IATA)

® COz HE Hi ¥l . 2021 4E L F& & CNG2020
I — T8 O BRI A3 KD 5T 5.3)
EU - 28 125 Tld 1990 4E~ 2012 4E D12
GDP 1% 45% i hmic b 2:72b 59 GHG HEH &
1Z192% HEIER ST Wb, 20124ED EU @
GHG #EH & 13 4 R o PEH 0 10% Kl &
o TWwh, 8 20054 & ) EU-ETS (EU %
NPEERG HIEE) AUEA S, COz HIlH
B Z LYy FEBALTHIRTA LD
b BEIT. WSO A F - L M
RO DOIEAALIZ S S 72, EU-ETS %2012
EITITEBMZEIC EASNIZEITLD
EU (238 W TUIACERMT Z2 BRRR 8 A IS B 5 %
Mol wnwz b,

4. KBERHEBEAICET-EBHEICH TS
) $H A4

41 N1 F T 1y MERIORIEERELE

Wize stz 5 Tid, ICAO - IATA DA
¥ TdH B CNG2020 FEHUIZRBERE D B
BRI OB ARA ¥ 7 T D TILB VD
23 AABRBREOBEADZANRE RS> TET
BY. WEAMLZE SRR AR A (AR R & fil
HMLTOEE7 T4 FE2FEBLTWD, FFiC,
2011 4£ 7 H 12 Bio-SPK D) 50 % i& & @ D7655
BEANOBMAIKR I NI Z LI X D EAN
hsg &7z, ASTM D D7566 D #REHE% %) 5
&L 50%% FIRET ARG THED Y = v
NREL OB TH B D1655 DEM #7723 b
DL FEMEN S, Bio-SPK #AFLLRTIZ B 2009
49 H. FT “Fischer Tropsch” &I & %
Tz v MAE(GTL” Gas to Liquid” 50% E4)
A3 D7566 Big L L CRlAES T b,

¥ 12 2014 4F 6 H \Z FT, HEFA (Bio-SPK)

g) European Environment Agency ~ Why did GHG
emissions decrease in the EU between 1990 and 2012 *
published in June 2014, PP 2-3

h) Bio Synthetic Paraffin Kerosene

i) KREFBRERHS “American Society of Testing and
Materials” 13>KRENC BV 2 3BR 5 22 B9 % HikE
[ASTM Hit% | #3eE. 2 OWMITREMS < D ETHE
HENhTwab,
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D1655
5.1 Materials and +
Manufacture ]
Fuel Produced to D7566 Can
Tahble 1 Be Designated as D1655 Fuel
D7566
Ay Turbine Fuel Containing
Syn HC's
[: Table 1
Peformance
Froperties

- ASTM DTS66M M EE

COREEEEHLE. REQDzFEHDRET
HODIESSMERER-TLOLAMEND.

200959 A . FT “Fischer Tropsch™ SHEEIZESL
Tok#EHE (GTL "Gas to Liguid” S0%:E& )M
DTSEEE~ MBI REEEh -, (D7566ANNexT)

20114ET A . Bio-SPK ( “Bio Synthetic Paraffin
Kerosene” )50%RE ODTS66HE \BA
FPEEhi, (DTS66ANNEX2)

Specification Table for the
blended fuel

Specification Table for
the Synthetic
Component

Wi - BOEING

3. N F Ty MERDORIRIRAL

‘. (:l:
s r}L

(3% H o # ¥ (pathway) & L T
DFST] (Direct fermentation of Sugar to
_m)ﬁ%ﬁéhto%wm BAELLT o
pathway 2% ASTM Bl O ZEEfAE H O IKFE T
ZF) 5
* ATJ-isobut (Gevo) -Alcohol to jet
* ATJ-ethanol (lanzatech,Cobalt,Biogy)
* CCSTJ (Virent) - Catalytic conversion of
Sugar to Jet
* CCOT]J-Catalytic Conversion of Oil to Jet
*HDCJ (Kior) -Hydrotreated
Depolymerized
*CHHRJ] (ARA)

Hydrothermolysis-hydroprocessing to jet

Catalystic

Green Diesel
Co-Processing
* FT w/Aromatics (sasol)

ASTM DFEGE % 520 R T TN
PREFZEALTHED. 200842 H 24 HIZ/N—
VUMENRT Y R y—T LA AT VY LI
RTIELO TN FRAMREITHRIT L TLLK
A TIZ 1700 L NHE 7 7 4 F23FfE S
NTW5b, B OREGEE P, N1 T8
BEE AN AT TR E TR 2 2 H0) # A DT
bhThl), ERBEo Y27, 4=
VT TATHH#EATY S,

4.2 KEICHTHE) A

—J7. KRETIIMENARLE L 2 WiREL L L
T [ZAVF—0ReRE] OBlN LY ER
¥4 (DOD) »FEHLTWw5,

EREEDOBIA X D PO = 5L F— B
WEHE LMD TB Y., KE, FRICWmHEIL, M
MBS % S ORI RO N A T BB O %
PRI L T 5D, KEA2018 4 F TITERMK
10fEFT T >y DONA F TV y MREOALRE H R
AT TW5h,

N, A F = ZREL O il &= % 2008 4 D
NEH T ¥ /EH)E 2022 F 121X 4 5D 360
e v FTEBMIZIERL T st &2 4T
LHLTWS, 9

BURFIZ X 2 A - BhK

DOD X ) X4 F Vv MREMER TS v
NS SR aR4Y i1 oy

A (DOA) XA g FMo 4Ty
AR N )RS S PP Y S N0)
T4 —=FKRA My 7 EhbEEIZ REOAR
LI AECESERERDEET, BELA
iR R R E 2B v ) R BT
ZZTOWDLIOEE XS T A VF—4
(DOE) Tl 2035 4 F TIHAMABENC LD
HEAETRERE O R E 14% L) LI25] & 1
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FAZEEZHIBLTEY, BRICERLTWS
NWAFZY ) —=NIFLDONS F T4 —ENVE
OMERHEI A N EWAEL TW b, FA
REREHC RT3 2 M. N T4 —E T
1 FarydH7=n 1l FLV2alLTWwb25 ¥
BRI S I E L T2 Wwfb iz,
A SR AR B IRAE TR LT\ b, 2012 4F
Sapphire Energy #h1Z =2 — X & ¥ 22 64
i A — bV O BEFR BB LR I i% % 3k
L7z

A=3T7747

Midwest Aviation Sustainable Biofuels
Initiative (MASBI) &2 F 4 7 v Ffit 22,
UOP, Boeing, ¥ 77 T 22 At 40 #£ 0 KR, B
EHEB CREC S L, NA T = v M RRHLE
DALLT, ¥ 7I54F = — 2 EBRTNA F
Ty MEEEEDOIELY HIETHWTROL
72,6

Sustainable Aviation Fuels Northwest
(SAFN) &7 9 A ##iiZ2, Boeing,

DT MIVZEEEIRBET Y MK
FBNAF T 2y MR TIA4 T — VT

3% HiR Loz,

Commercial Aviation Alternative Fuels
Initiative (CAAFID) 13KE B, /B
HERERE, Zepkdi B, Mrdeosttdi ., Mizesk -
i A — A —FNA F BN L DO H B 600 D
AT =7 RNV T —H T % Ak T N BUT
P L REoMEZE LCoEr AT 5.7

4.3 FRMNICH 1T BE) A

WM ZEEH S (EC) 13254 F BB o FI IR
Bz [FHAETRET AV X —FHRERS ]
ZHlE LTHB Y, 2020 4FIC TV F —{H =
D 20% % FAETNEIALVF-I2TEILE2H
BoTws.8 Bz, EIEBMIcBIF 50N
A FREOLHEEZ 10%L EE L Tnh &L
2. BHEBAT 58— AR R O R
X 6%% LRRET 5, D F DRI o % R
BOEHEBERDO A% LIZEELREE 7 4 —
FANy 7L LN FBETEDLZ L E
%o

EU Advanced Biofuels Flight Path ® % &
2020 4EFTIZ200 H b YDA F V= MR
B2 8ET 2 HEEZ L TTW b,

| Rationale for selection

| Relevant legislation

» Fuel Quality Directive (FQD)

European Union | » Renewable Energy Directive (RED)

» Emission Trading System (EU ETS)

| Existing biojet fuel initiatives

s EU-wide: EU Advanced Biofuels Flight path
Initiative, ITAKA,

» Member State level: aireg, Biokerosene
Agreement (Green deal), Biogueroseno, NISA

United States
+ Renewable ID Numbers (RINs)

USA on biojet fuels

» Renewable Fuel Standard (RFS2)

+ Memorandum of Understanding with

+» Commercial Aviation Alternative Fuek
Initiative (CAAFI)

+» Midwest Aviation Sustainable Biofuels
Initiative (MASBI)

+ Sustainable Aviation Fuels Northwest (SAFN)

Brazil + National Fuel Alcohol Program s Sustainable Aviation Biofuels for Brazl
(ProAlcool) (SAAB)
+ Mational Production and Use of « Brazilian Alliance for Aviation (ABRABA)
Biodiesel (PNPB) + Brazilian Biojet Fuel Platform
+« Memorandum of Understanding with
USA on biojet fuels
Australia « Australian Initiative for Sustainable Aviation

Fuels (AISAF)
» Flight path to sustainable aviation

M4, SEEREEE - 1 =771 7 (HFF : Ecofys)
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EU U3 & EBUF IS X 2 4B - Bk PRZE o FEIBSICOWTIEFEHB TIE RV,
FP7 (7thFramework Programme for
Research and Technological Development) 45 EZHPEICH TDE)HEH
TIEINA T =y MREHIR 2 W FEB 568D SHETOLEZAEDPETIEINA AT =y
WAEATH> T\ b, MREI AR L -HE 7 74 MEIFERINT
A7) T7TTCEHETT v e @EET ST 0 BOLI, 3HEOTANTIA MBES NI
Y7 FHBIOREFLY, 2D 75 ¥ b, DA TH A, ANA, JAL, NCA2EhEFh 1
2017 4EFTI22000 N ¥ /S EEDONA F T 2y HFOFAMT7 T4 F2FEHLTWBEH, N
MR A s T SR, T OMFPT o7 u s 44T =y MREHIE TN OBRE X — 5 —
Z 4k LT Swedish Biofuels #t133F 7 5 ~ DEELZDDTHD, N 74 —FRA v
MR LTHEAL T, 22w TIE, ANANCA B &, JAL &
ITAKA (Initiative Towards Sustainable HAYF, Vx ba7y EEFEHETH .
Kerosene for Aviation) (X E U®DBUR, 52, INSDONLF Ty MREFEIRESINT
EU 774 M3 Z2AQFBHEEE (2015) 12T 0 A TEsE CRE) Bigo b o, Bl
THREP B L TERTLIEEZHET B CHARBKO A Oy v ENLF T2y b
£ =3 T7T7A4 7, ITAKAZBREOAR L 5T, PR 2 R G L72RE CORITERIZ B v,

FEF AR H T AT F TGN A BRE EHBENCBF BN F T =y MBS -
DEFEZEYTR— b2 707 T L, BLEIZOWTIZBIRE R TIE, FRE 25 KEL

EUMMEENC X 2354 T REA =774 WNFEENC I LiEN T W5, EIRNAL oS
7L LT KA Y®Dareg (Aviation Initiative FL R FEICE N, SROWKRT HHEIL
for Renewable Energy in Germany) , 7 5 ~ XIS AI21E, EEREOEBN 2O D EFHEE
A @ Biofuel Initiative France, Jt FX i# & & DNAF Ty MREIDBENERZEVHD
NISA (The Nordic Initiative for Sustainable B LR TH 5, RBFMZEBREEAD
Aviation) 2SWEEI L T 5.9 75 Y 2D A AU MECO2 DHIKTH D\ k2B LK
VT TFATAYN=THLBPA =T —D wD CO2 P T 5 2 & L B0y
Total (Z/54 A #AK X — A — D Amyris & #i¢ B, EMEZEWATLSIERIETLLAL,
¥LTEYH., Amyris thix. FEHE ASTM i EINARE, B0A WIS LI W il T A E &
2. T T YN oy T TTHER R N7z OPER L A9, HERERZED
PEEMEMICL D Py FE XD NA F HRBERMEIEK e L, BEREEO DI

Vv MEEREL TV, i KD COz ORERE W) FefF 2741
r—3arE HREN TR OIIES TIE R,

44 4RI TICH B MEH HIS, IR DN A BRI T oo BRE
A ¥ F AT 7 B IE 2013 4F 2 4 L F — - 2% D) 5D EVEEIANEFELNRT

WMERE S E LTIENA F Yy MK Who HARTH, B & ML CT%k
DA D FHAL & TSR THE 12016 FAticmircae— R~y 72 KE L. B
4E 2% R4 1 2020 4E 3% IR A 2025 4E 5% iR NA FBREL ORI, ikl v FHELICH
AEHELLTWD, HiHiES v KA Y TH JFTAH—= VY v TR MG A 5

j) Ministry Energy and Mineral Resources Decree 28 k) ANA ENCADNAF Y =y MRUENIBEME K Z
August, 2013. 1 ¥ F & ¥ 713 2025 123 R v 15% Y Y 158ICEA. JALOT AN 754 Mg
F—D 2B%FFHETRI AL —CTHI T L2 HIET 2009 4E 1 H Ty 2N DY ASTM Bk CTREGE S T
Vision 25/25 % £, BLT, FATIINVO LMY v 7 HEOREERIT- 72,
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TWwb, 29 L-MEEROT, MEstt
(ANAJALNCA). A=A ¥ 7%k, B HE R
2P B L WK (772 7 —
Z—) DEERAN L R D, 2014 FEFIC [kt
RALZEREIREL A =2 7 74 71V %37, 2015
R4 HEZHRIC, RIEAHERRRENCE L.
YT IAF = — RS TR O
VEZFOER LT LT -y TORK
EHTH 5,

4.6 BHMESIHORE DB A4

24 7w FHzeid, 2014 505 3 ERM I
b7 VIEES0 AT Y DAL F Yy MR
B% AltAir Fuels & 0 A 2 . Rtk
O BNV A 2 — 3 — 74T X IR
FEo 74— FRA by 738G BEAME 14
TR & D i bR iiE,

British Airways (&K [E Solena 1 & $2# L
0y RO I3 25 Bk AR
RHAES T MY TO I EME VWIS Y %
¥k L Cw5 (London GreenSky Project)
RIEWE L TN, AT =¥, NAFF7
THEEINS,

¥ % & A fizeid Kk E Fulerum f & 48 375
AHAE Y% 10FEMICh) BWED
& fikGe 375 T3 AT VXA AE O AR B
HD2%ITH Y. 74 — FA by 7130 Z Ao

KIMIEH S N A B2 MB35 2%
SkyNRG #:% #% 3. L CHALOEHHEIZ Ld %
COMBEELITNA F T =y MREZ ML
T W %, KLM (& BioFuel Programme % i%
L THEE 55 TWwb, SkyNRG 1385
NPO @ RSB IZRETW &N TWwW5B & & 2L
L7z ATFHE) 74 —KR—=FaxELTW5,

F AT ZEETIT2015FE3IHEID NS FT
YEYATAIZEBNA TV oy MREMIG
EMH, F 2 a—~)u4 2o 3000 1223

1) INAF (Initiatives for Next Generation Aviation Fuels)
(21 40 Ht < DRFEDMBUF 6 BT b 4 7TH—N—L
LTEMLTw5,

A FRE50% 7L v R &G T E,

WT MNVHFREIEZT T 7 TV b=
TN T RO Y T A RT L ED 6 7
H T 1200 i 2 BEIZ S o
5. NMMFABEREGXTFEUTM— (F

5t Pl AET)

INAF R E. TR AR RS — %
BIZIEF AT F TV EBbhdt Th b5
2008 4E 2 HIC/N— Y U= R DN A
THREHR G 7 94 P2 EB L, ZoHx
Lw=a2—RA& & HITRERKORE LI
DHGLHRSTDBFEETH L, BESINT:
INA FIRBEDIS— 2o —FE & T35 v I
HEkOb DT, BREBAT S LOHHELH
SN0 E—-fLoRWSRT7 4 —F
ALy 7 3EREOBEEVPKRELMEL LS
B BREOBAED R E D A FEREHH
MO 7 DY ORI %2 KREICEE L2035
7o, THFIHOZELEFEETAHILITLD
BMBIEZEREI LD T 5, 29 LA
e, . MR BAH o2 b BB
MR Y oBEDY =4y b)) B
TR EHE L2 WEHEEICOWT Y, 4 —
TURYRTEETLZEIZI), LR
HoZibz5l &R, REODEKZLEL
T 5%, REANOBEMOMENIY LiFsh
LUt db H b, LD X HIcT7TI I -
T Amyris Y h X E T 4 —
RANY 7232030 B2 8EL TV
25, AmyrislZd7a Y7 bOBRFEELD
BREMAWWE 2703 227 b XA N—2H
X —ICHEDTEXT L, BT, BRI
B L Cix. RSB (Roundtable on Sustainable
Biomaterials) (2 X U Amyris #E D W > 28
O THEINEH P FEHRDONA TR
FHI, BRBE. B SN R TF T e
W) EEHEORITEZIT TV, 29 L2
ATF Y TANOREI, BELGE. A
HAICES>THIEBIETEFILERNKE
oTWhb,

_21_



(£ &) No.19, 2015

6. SAFUG

WiRIZZ ) L7 B2 L) & S BRED
i SAFUG (Sustainable Aviation Fuel Users
Group) D% ii#B® & SAFUG 2B L Tw
% ARIRMLZE AL FE DI Y FLA D W TR
TB X2\, SAFUG & 2008 4E 9 HIZRR &
N7 FHE ] HE R L2 REL D L —HF — TV — 7
IN= T URZEDTE R A TG L BRALICER
L Ti&. ANA, JAL O fiZe 42z B

5% 411A NRDC ™), Boeing, Airbus S:i 22 4% 2 —
A= BPRBELTMboTWb, Sl L
TWwahiiZesthix, wmifge LT, T 51
B REHZ O W TP T o 2R % i 72 L 72
bOLLTWS

ML RN DB IR/NRTH 5 5 Fife
EETHS  BWEHAE LRV *i/‘\%xiﬁbl
M 2w B % 5.2 % BifoL Vv, #
vaTA&k®&E#$£(FDy74
Yo HRIZBWTIZEYMNZT—2 Y ay

o

7 OB % il U R ] BE 72 M2 R O RETE

WA EED TV Db,

ﬂ G . 2 AIRFRANCE &
- (fmmeme) ~AviaNCa
i CATHA -.:u|| -:'-_-'IH.r\r'.h e

SAIRBUS | i i

: S
i [ € EmBRAER | e

< | ' Raoanres KLM

| M ... B

i maﬂam.: ,ﬂr “mrca

AT e T T T T e e e e T e e e e e e e e e

EIREIHIz, !EI:.M China, Asionca Taco, Qatar, Songaporo Aginas, South Africon
Adrwerys, Uinfed Alines 00220 =L TIDR L. B2 I=EL T, Auropuslos v Senvcios
Aueligesd 0o TLNGE,

X 5. SAFUG

m) The Natural Resources Defense Council (FKIREFIR
AR SY)

23R

1) Jane Hupe : [Sustainable Alternative Fuels for
Aviation - Progress to Date ] ICAO Aviation and
Sustainable Alternative Fuels Workshop Paper,
October 2011

2) Aviation Transport Action Group(ATAG): [ Aviation
Benefits Beyond Borders] April 2014

3) Boeing : [2014 Environment Report - Build a Better
Planet |
http://www.boeing.com/aboutus/environment/
environment_report_14/

4) ANHR—ER [ o F2EIC T T@)
Nomura IRR Industry Research Report No.171 2013 4
3H

5) BREAL AR
67-

6) Midwest Aviation Sustainable Biofuels
initiative(MASBI) : [ MASBI Report - Fueling a
Sustainable Future for Aviation 2013
http://www.masbi.org/content/assets/MASBI_Report.
pdf

7) ATAG : [Powering the Future of Flight — The
six easy steps to growing a viable aviation biofuels
industry ] April 2011

8) Sotolongo, Kristie : [EU Energy Policy | Fuel-The
Global Business of Fuel, Hart Energy Publication, pp
54-57, September 2014

9) ECOFYS : [Assessment of Sustainability Standards
for Biojet Fuel - Final Report] December 2014

10) ATAG : [Beginner's Guide to Aviation Biofuels |
edition 2, September 2011

11) Airbus : [Sustainable Aviation - Aviation
Environmental Roadmap | April 2014

12) ATAG : [Beginner's Guide to Aviation Efficiency |
June 2010

13) IATA : [Technical Roadmap] 4th Edition. June 2013

14) IATA: [World Air Transport Statistics| (WATS),58th
Edition. 2014

15) CISRO Energy Transformed Flagship : [ Flight Path
to Sustainable Aviation - Towards Establishing a
Sustainable Aviation Fuels Industry in Australia and
New Zealand | May 2011

16) ECOFYS : [ Accounting Methods for Biojet Fuel -
Final Report] December 2014

17) MNATBOEN B OV X — e SEHAN A B PR —
FOVF =R

[ KA N A I~ 2 20 )V 5 — Fl B B 3
December 2013
http://www.nedo.go.jp/content/100545716.pdf#search=
'nedo%E6%88%A6%E7%95%A5%E7%9A%84%E3%33%
90%E3%82% A4%E3%82% A A%E3%83%9IE%E3%82%B9
%E7%87%83%E6%96%99'

s DSBS ] BalisE s, PP
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JAXA DR HER > X7 L (DREAMS) FEEFEBRE *

1. &%

TSRO L2z @=L 4% 20 4[] TR 25 5

WhabETFHINTED, ﬁmdﬂ/‘ﬁO)ﬁiTﬁE
FEYE 2 AR 197 5 720102, BBl i
LY AT ADHIR BN EELE Z %h“(b\éo

ICAO Tl 2005 4 12 i 5L 1 70 AH A28 14
i 723 72 e LA il
7 — N )y ATM & H # & (Global ATM
Operational Concept) ZKE L7270 Z D&
ZFEHT 572012, KENZ NextGen, R IZ
SESAR L IFIEN 2 707 5 4 &N
HDTW5b,

WA E TR T2 @A M2 25 2010 4E 12K
WY a ¥ CARATS (Collaborative Actions
for Renovation of Air Traffic Systems. L2
Y AT A DEEIZNT 72 iR ATE) %
WE L7zo CARATS ix. ICAO ® 71—\
ATM BRI REMISIS L HEE L
DD, FWAHAEHLZESEE 2 Y & < RU % E R
LCUEEINTRERTH S &L HIT, EHY
AT A OEEIN BT 05855 DT k%
EDTW5,

JAXA X CARATS & O #EH#E D F T, K
A 3 HL > 2 7 2 @ BF %2 B 38 DREAMS
(Distributed and Revolutionarily Efficient
Air-traffic Management System. 3! &)

MO IPEE LT,

* Results of JAXA's Research Project for Next
Generation Air Traffic Management System
(DREAMYS)

= () G MLZRTIE B SRR M2 AR
DREAMS 7u ¥ =7 bF—2 ELH%EE

AR S

PR MEL Y X7 L) Tudc s ba%k
fi L C&7ze ARERE (2014 4EE) 370y =
7 PORBAEETH LI ENS, AFETIR
DREAMS 71 ¥ = 7 b OWFZEBIFS R H D Bk
BxfNd %,

2. DREAMS 7’O> 7 FOBE

WA DEH Y A T 4 TlE, H B &
BEMOEMIMEWICHEH IS Z &
W2 7% A, ¥ 7% P H CNS (Communication,
Navigation, and Surveillance, #15 « #i %
Bt /ATM o flEdr &, kv 14+ 3 7
Z /GNC (Guidance, Navigation, and Control,
HE - LR - W) oM A BA L7
WY AT DR DL D 5o

DREAMS O Ay i 12, JAXA A3 H A
k% Ot s KON a7 ¥ 5EH
B2 G H LT, CARATS 2’87 5 HEE®
FEHIZEHBT AT, DTO5EZ #E
L7

QORI 5 8 AL

O It e

Q)T K B iy S i

OFRATHLE T )

GBS - NIRRT AT

2009 4E S 7Y 2y PHEMMIR E LT
F A 2R o FpAZ AN O BT A MEE L. 2012
EDS JAXA7aY o7 bE LTHEINBSE
BIOEiLZ#EDTE 2,
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3. DREAMS DO RBEHRERRE

KREITIZ, SHAMAE O 2B S R 12D
WS %0 7 BAGEOMR B 128 A TLER
EEMPEMICOWTIIMBOFEL DL < B
RBHZEET B,

3.1 EEREEMEMN

ICAO TldMi etk baE ke LT, 5#4E
1IN A = 3 RSyl W w5 ISR T
B, EHHBRE, 2RENICHAGDE S
Balanced Approach E-EN A& %2R L
TV %, DREAMS K B& & At B flr i3 2 o
W O BE SRR GEAL A IS E N2 E &, Bk
DLZEs WD BIIRO 1.5 f5128m L 7236
T, JBI L EEEROEILEZEL 72
HEAREEE O RBEILIZE ). BEE o8 23R
ESICHERET A E R HEEE L

Rf % %l %2 28§ 5 [R5 1206 U TRATHE
B2 e b A 72 0020E, MR ER T o
LRBWENEETX L EBE LRSI
FIVBRLE L 725, DREAMS THI%S L 725k
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Specifications

Receiving Frequency 1,030MHz (Interrogator) : -20 to -70dBm

and Level (within apx. 50km from SSR Interrogator)
1,090MHz (Aircraft Response): -20 to -85dBm
200 ~ 600 (pps: pulses per second)
(staggered interrogation is not available)
AC/AAC/ACC/SAC

(staggered interrogation is not available)
Interrogator Cyclic Time 4sec (+0.3sec), or 10sec (+0.3sec)

Receiving Mode/Information Mode-A Squawk, Mode-C Height, ADS-B
Surveillance Area +100km (+200km max.)

Receiving Targets
Antenna Size

Interrogator Interval Time

Interrogator Scan Mode

Unlimited (Simultaneous Tracking Available)
300 x 200 x 50mm (1,030MHz)

100 x 1T0mm¢ (1,090MHz)

Electric Power Consumption 3w

Dimension 65H x 250W x 170D mm
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table 1 Original ACI Aircraft Noise Rating Index (2002)
Criteria to be met Categories
concurrently F E D C A
Cumulative EPNdB
reduction from ICAO Less than 0 5 10 15 20
Chapter 3 standard of at 0 or more or more or more or more or more
least:
Individual EPNdB
reduction from ICAO Not
Chapter 3 Standard at ) 0 1 2 4
. applicable

each noise measurement
point of at least:
table 2 The Modified ACI Aircraft Noise Rating Index (2010)

o Categories (and Former Categories)
Criteria to be met R R2 R3 R4 R5 R6 R7 R8
concurrently

(F) (E) (D) (©) (B) (A)
Cumulative EPNdB
reduction from ICAO Less than 0 5 10 15 20 25 30
Chapter 3 standard of at 0 or more or more or more or more or more or more or more
least:
Individual EPNdB
reduction from ICAO Not
Chapter 3 Standard at © 0 1 2 3 4 5 6
. applicable

each noise measurement
point of at least:
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accreditation
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(MO
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Figure 2: Alrport GHG Inventory - Scopes 1, 2 and 3
{tC02 e)

Figure 1: Airpert GHG Inventary - Scopes 1 and 2
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T aA—AT 4 A4 2014)] 23201449 H 7
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4 45 12 B i & L % Forum Acusticum
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1 7" Forum Acusticum 2014 £1NE & A%

Algeria - 2 Greece
Australia - 4 Hungary
Austria 13 Iceland
Belarus 1 India
Belgium - 13 Iran

Brazil - 9 Ireland
Canada - 1 Israel
Croatia - 6 Italy

Czech Republic - 10 | Japan
Denmark - 36 Kazakhstan
Estonia - 2 Korea
Finland - 16 Malaysia
France - 43 Mew Zealand
Germany - 71 Morway

*7th Forum Acusticum 2014 -Polish Acoustical Society
- Acoustical Society of Japan special session stream-
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AT ZE S

- 6 Poland - 136
= 5 Portugal - 7
= Republic of -

2 China 2
- Russian -

1 Federation 13
- 1 Serbia - 4
- 1 Slovak Republic = 6
- 1 Slovenia - 3
- 38 Spain - 22
- 65| Sweden - 20
- 2 Switzerland - 12
- 9 Netherlands - 14
= 1 Turkey - 5
- 1 United Kingdom - 50
- 13 United States - 10
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Structured sessions:

Section coordinators:

1. Psychoacoustics And Multimodal

Prof. Masashi Unoki (Japan Advanced

Perception Institute of Science and Technology)
(BE LB, YILFE—LILAE) Prof. Aleksander Sek (Adam Mickiewicz
114 University)
2. Signal Processing Prof. Kotaro Sonoda (Nagasaki University)
(fE=4L38) Prof. Yoshinobu Kajikawa (Kansai
8 1F University)

Prof. Tomasz Zielinski (AGH University of
Science and Technology)

3. Speech Science and Technology
(BFH)

10 %

Prof. Keikichi Hirose (The University of
Tokyo)

Prof. Grazyna Demenko (Adam Mickiewicz
University)

4. Architectural Acoustics
(ZEEE)
1214

Prof. Akira Omoto (Kyushu Univ.)

Prof. Andrzej Kulowski (Gdansk University)

Ph.D Tadeusz Kamisinski (AGH University
of Science and Technology)

5. Ultrasonics
(HBEFHK)
8 1+

Prof. Kentaro Nakamura (Tokyo Institute of
Technology)

Dr. Arkadiusz Jozefczak (Adam Mickiewicz
University)

6. Environmental Acoustics
(SEIRE / BE)

9t

Prof. Shinichi Sakamoto (IIS, The Univ. of
Tokyo)

Prof. Anna Preis (Adam Mickiewicz
University)

7. Wind Turbine Noise

Prof. Yasuaki Okada (Meijo Univ.)
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Approach to Aviation Noise Management at Portland
International Airport

(FR3)

Introduction

The state of Oregon and the city of Portland
have earned a national reputation for
proactive environmental stewardship and
planning within the United States. When
we engage with residents on aviation
noise issues, we are executing our mission
to “Minimize, to the extent possible,
the noise impacts from aircraft utilizing
airports operated by the Port of Portland.
Encourage cooperation and collaboration
with internal and external partners.” This
article will discuss the elements of our
approach to aviation noise management at
Portland International Airport over the past
three decades.

Figure 1: Location of PDX in Portland, Oregon, USA

*MBA, PMP, Noise Program Manager, Port of
Portland, Portland, Oregon, USA

Philip Stenstrom *

Background

Portland International Airport is home to 14
domestic and international passenger airlines
offering nonstop service to 50 domestic
destinations and seven international cities.
PDX serves more than 15 million passengers
annually, with more than 500 scheduled
arrivals and departures daily. International
nonstop destinations from PDX include:
Tokyo, Amsterdam, Vancouver BC, Calgary,
and Guadalajara, San Jose del Cabo and
Puerto Vallarta in Mexico. We will soon
have seasonal international service on
Icelandair to Reykjavik, and on Condor
Airlines to Frankfurt. PDX is one of 14 U.S.
cities with year-round nonstop service to
both Asia and Europe, is served by eight all-
cargo air carriers and is home of the Oregon
Air National Guard's 142" Fighter Wing,
flying F-15 fighter aircraft.

The Port of Portland owns Portland
International Airport, as well as two general
aviation airports. PDX is the 29th largest
passenger airport and the 24th largest cargo
airport in the United States, with a capture
region of more than 3.5 million people in two
states. We are proud that PDX was voted
the best U.S. airport in Travel+Leisure
World's Best Awards reader poll in 2013 and
2014.
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Port of Portland Noise Management
Program

For more than 35 years, the Port of Portland
Noise Management Program has served
communities surrounding all three Port of
Portland airports. The program supports
both our aviation and community partners
by facilitating safe, efficient, and convenient
air travel options that minimize the impacts
of aircraft noise. We currently have a team
of three noise analysts and a manager within
the Airport Operations group.

Table 1: Noise Program Statistics for 2013

PDX
Portland 2” Potrt
International| 'MPOS
énnual. Flight 209909 | 533552
perations
Complaints and
Comments Submitted 2516 3372
People Submitting
Complaints or 194 352
Comments
% of Total
Submissions by Top 5 88% 86%
Individuals
Stakeholder
Engagement Events
(Community & 13 31
Industry)
Source: Port of Portland Aircraft Noise &
Operations Monitoring system (ANOMS)

Commitment to Sustainability

We are committed to doing business in
consideration of the “triple bottom line”
of economic, social and environmental
sustainability factors and our noise
management program continually seeks to
balance those with the need for operational
safety and efficiency.

Regional Focus

The noise management program focuses on
impacts from aircraft operations at the three
airports owned and operated by the Port.
Our geographic focus is on communities
within multiple cities and four counties
in the states of Oregon and Washington.
Because the benefits and impacts of PDX
flight operations are spread across different
governmental jurisdictions we work with
many representatives to meet the needs
of local residents, and we serve a much
broader geographic area than one might
assume from looking at a noise contour map
of our region.

Noise Program Elements

We founded the aviation noise management
program in 1979. Since that time, there
were significant improvements in aircraft
technology, resulting in quieter, more
efficient aircraft. However, noise remains a
critical concern for airports and surrounding
communities both in our region and across
the globe.

Recognizing the impact aircraft noise can
have on our community, we are committed
to balancing the regional demand for air
transportation services with the desire for a
community with minimal aircraft noise. In
support of that mission, our program relies
on these critical elements:

e Understanding, respecting, and serving the
interests of all stakeholders.

e Advocating for win-win solutions and
finding acceptable compromises.

e Encouraging a balanced approach to
sustainability at all levels: local, regional,
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national, and global.

e [dentifying opportunities to improve
our performance and service to our
stakeholders.

e Using an “Advocate-Collaborate-Educate”
model:

+ Advocate for all stakeholders, ensuring
the interests and goals of each are
understood and respected.

- Encourage collaboration and engagement
among all stakeholders. This is critical
to understanding the collective interests,
obstacles, and opportunities.

* Educate ourselves and our partners to
ensure mutual understanding which is
essential for meaningful collaboration.

Leadership

We are recognized as a leader in noise
management and stakeholder engagement
by communities and the aviation industry
across the country and even internationally.
Identifying new strategies and opportunities
to better do that job remains a cornerstone
of our approach. The highlights of our
accomplishments at PDX over the years
include:

e Eighth airport in the U.S. to conduct a
Part 150 Noise Compatibility Study—
a voluntary program which identifies,
evaluates, and recommends measures for
reducing aircraft noise impacts. The initial
study was completed in 1983 and has been
updated four times.

e Third airport in the nation to build a
ground run-up enclosure, which reduces
noise from aircraft engine testing following
maintenance.

e Only known airport in North America

to have owned and operated a VHF
Omnidirectional Range navigation
system (navigational aid) exclusively
for establishing noise abatement flight
pathways.

e One of the first airports in the U.S. to host
a noise advisory committee with citizen
participation. Our committee started in
1983.

e Early adopter of satellite-based Next
Generation Air Transportation System
(NextGen) navigation procedures, reducing
noise and environmental impacts while

enhancing safety and airspace efficiency.

We also participate in numerous industry
committees, working groups, and project
teams. Our involvement often focuses
on encouraging inclusive stakeholder
engagement and advocating for community
interests. Recent efforts include:

e Airport Cooperative Research Program
(Part of the National Academies of Science)

e Partnership for Air Transportation Noise
and Emissions Reduction

¢ NoiseQuest Website Project Team

e Airports Council International-North
America

e University of California Noise and
Emissions Symposium (Program
Committee and Presenter)

e Helicopter Association International
(Acoustics and Environmental Committee
and Fly Neighborly Committee)

e National Business Aviation Association
(Airport Access Committee)

e European Airport Regions Conference

e Federal Aviation Administration
“Recognizing Excellence and Leadership in
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Air Transportation for the Environment”
Core Group

e Radio Technical Commission for
Aeronautics (Performance Based
Navigation Blueprint For Success Task
Group)

e National Organization to Insure a Sound
Controlled Environment

A Holistic Approach to Noise Management
We understand that sensitivity to aircraft
noise varies by individual, and we look
beyond federal and state standards which
define “significant” noise levels. The noise
management program relies on three main
strategies for addressing noise issues:
operational procedures, technology, and
stakeholder collaboration and engagement.

Operational Procedures

Aircraft operational procedures play an
important role in managing aircraft noise.
Although the Port does not operate aircraft
or have authority over aircraft in flight,
we are responsible for recognizing aircraft
noise issues associated with our airports
and identifying strategies to mitigate those
impacts. Most of these efforts depend on the
support and participation of other industry
stakeholders such as aircraft operators and
the US Federal Aviation Administration
(FAA) air traffic controllers.

Current operational procedures at PDX are
based on noise abatement flight procedures
in place since the 1970s. The procedures
were enhanced multiple times as new
technologies became available, but the goal
remains the same—focus flights over the

Columbia River and minimize aircraft noise

over residential areas to the greatest extent
possible.

Although we, with the help of industry
partners, have developed and implemented
noise abatement procedures, we rely on
partners including the FAA and aircraft
operators to help design and utilize those
procedures while operating in the safest and
most efficient manner possible.

These efforts have been extremely effective.
Although for the most part voluntary,
compliance with the noise abatement
procedures at our airports is extremely
high. To address the complexity of the
airspace and fleet mix operating at PDX, the
noise abatement team developed program
elements which apply to different aircraft
types. A study using 2013 data showed
airline and air traffic compliance with the
noise program consistently between 85-95
percent.

Technology

Technology is a critical component of the
noise management program and includes the
tools used by the noise management team,
air traffic controllers and pilots.

Improvements in aircraft engine and
airframe technology have resulted in
tremendous reductions in noise exposure
levels at our airports. Meanwhile,
navigational technologies—that the Port
often initiated—further reduce noise. In
1984, we installed a Very High Frequency
(VHF) Omnidirectional Range navigation
system—commonly known as a VOR

navigational aid—exclusively for noise
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abatement. The VOR provided more
precise navigation for aircraft, reducing the
dispersion of noise impacts for 29 years until
it was replaced by satellite technology. In
2004, recognizing the potential benefits of the
evolving satellite-based navigation systems,
we partnered with Alaska Airlines, Horizon
Air, and the FAA to explore the use of
then-new GPS technology to further reduce
aircraft noise by improving flight precision
along noise abatement routes. This work
resulted in PDX becoming an early adopter
of Area Navigation (RNAV) technology, a
cornerstone in the FAA's NextGen program.

The ability to track flight operations is
an important tool when responding to
community concerns and monitoring
operational performance. We introduced our
first flight tracking system in 1993, enabling
staff to monitor the use of noise abatement
procedures and record sound levels at ten
locations on both sides of the Columbia
River near PDX. The system is continually
upgraded to enable better service to the
community and other stakeholders. Based
on feedback from the community, the 2007
system upgrade added Web-track, a public
web-based flight tracking tool. Web-track
enables residents to monitor flight activity,
including specific operations in proximity to
their community or home, and conveniently

submit a request for more information.

Stakeholder Collaboration and Engagement
Collaboration with stakeholders—both within
the industry and within the community—
serves as a foundation for the noise
management program.

Industry

Through collaboration with industry
partners, we have developed one of the
most comprehensive and effective noise
management programs in the world.
Working directly with local and national
partners who fly aircraft and manage the
airspace 1s making a positive difference for
the community. Recent examples of industry
collaboration locally include:

e AA Air traffic controller noise
management briefings for staff new to
PDX

e PDX airlines—Development and expansion
of noise abatement procedures

e Oregon Air National Guard and other
military operators—Noise abatement
procedures development and pilot outreach
program; technical advisor to the PDX
Citizen Noise Advisory Committee

e Local pilots and flight instructors—Noise
program educational briefings

e Local law enforcement pilots—Noise
abatement procedures development and
community outreach program

* Local media and news-gathering pilots—
educational outreach program

Local and Regional Government

Because we don't operate aircraft and
we don't control air traffic, we depend on
our industry partners to help minimize
community noise impacts associated with
aircraft operations. Similarly, because we
have no land-use authority outside the
airport perimeter, we work closely with
local and regional authorities to encourage
compatible land-use and development.
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As important as it is to establish operational
procedures and utilize aviation technologies
to reduce noise, good land-use decisions are
critical to ensuring compatibility between
the airport and our neighbors. For example,
collaboration with the cities of Portland,
Gresham, and Troutdale encouraged
industrial and commercial development
along the shoreline of the Columbia River.
This keeps noise sensitive structures
such as homes away from an area which
experiences high-density overflight activity
east and west of PDX.

Another effective partnership in land-
use planning was the development of the
“Portland International Airport Noise Impact
Zone" (known as the Airport Noise Zone).
The City of Portland created the Airport
Noise Zone in 1991 in an effort to discourage
residential development close to the airport
where aircraft noise levels are highest.
Similar efforts by other jurisdictions include:
e Noise Impact Overlay District (City of
Vancouver, Washington)
e Airport Use Zone and Airport Safety
and Compatibility Overlay Zone (City of
Hillsboro, Oregon)

Collaboration with our partners in local
government extends beyond land-use
planning. We also work closely with other
agencies to help understand and address the
aircraft noise-related concerns of residents
and to identify opportunities to be accessible
to the communities we serve. Some of those

initiatives are further described below.

Community
An equally important aspect of collaboration

is working with community stakeholders.
Typically, these include local residents and
governments, those impacted by aircraft
noise, and those who use Port airports.
Examples include:

e Regional Cargo Feeder Study examining
alternative flight pattern impacts

e Oregon Air National Guard continuous
descent overhead approach project

e NoiseQuest Project Team (visit www.
noisequest.psu.edu)

e Airport Futures Noise Working Group
developing noise recommendations

e Aviation Noise 101 workshop educating

community members about aviation noise

Advisory Committees

We host a number of advisory committees,
which include citizens representing the
needs and interests of the community,
helping identify better ways for us to serve
and engage stakeholders. Public attendance
and participation is always welcome at these
forums and meeting agendas include time
for public comments and questions.

e PDX Citizen Noise Advisory Committee
e Hillsboro Airport Roundtable Exchange
e PDX Community Advisory Committee

Accessibility

We strive to be accessible and available to
our stakeholders, especially those in the
community. This includes managing a
Noise Information Phone which is available
24 hours, 7 days a week and staffed during
our business hours. Our website includes
information about the noise program,
our advisory committees, the public
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flight-tracking tool, and other avenues
for submitting comments or concerns
electronically. We manage an email
notification system to proactively notify
residents of upcoming events and conditions
that may result in changes in aircraft noise,
such as modified flight paths due to runway
closures. We are also using social media
channels to proactively send the information
to interested subscribers.

In addition to these tools, members of the
noise team go out into the community,
talking with individuals or groups concerned
about aircraft noise. This effort provides

a better understanding of the issues and
concerns and fosters collaboration in
identifying solutions. We also are available
at many city council and county commission
meetings, neighborhood association meetings,
community farmers markets, and a variety
of community and school events.

With more than three decades of experience,
our longstanding and ongoing commitment
to our neighbors and stakeholders helps us
achieve our goal of enhancing our region's
livability and supporting our community and
industry partners.

Figure 2: 25 Years of Proactive Aviation Noise Management

Since the inception of the PDX Noise Management Program in 1983, the number of acres exposed to federally-
defined ‘high noise levels” has been reduced from 19,840 acres in 1982 to 3,701 acres in 2008. That's an 80
percent reduction. With this smaller footprint, the number of residents experiencing those levels of aviation noise
decreased from 890,000 people in 1981 to none by 2008.
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