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Figure 3.3-1. Typical A-Weighted Sound Levels of Common Sounds

HEih o B 7 HMBRESZIE. —MNIC, 2D0ERLIATOBREERICE
UHREIND  MEROEER., SO I RTEA. fEE. FARED
=L L THEEMEE N, BEESETABE L LTHIELEhS LD TED,
BESAE2ARTERCEEAT RS LAV, BENICE, 24770
—FLHREIY R—TT. REBEIOHIITOMEIGE/NS — T, B UEEE
BRI ER T Y 7 CHBELAIBRTT, RET S, MERIRTRICSEE
WA lcoN T, BEOBSREOLALITTHRY, LIEUEEES ERRIBD
M1z 1525,

ERREE
EREBSE. CH-538LUMY -2 2 0BEREEEELTVIAIME
DEBEST CRBBER. 201 15H) IBVT. BFRERPRILTNS,

MV —2 2 D@ ERVARTOERICATAIRRELE 1—-
20124458



ERERTE

AABAIC LS ZORHIE. MV — 2 2 [CRBERRESEICD OV TOR—ORA
®29¥4ﬁ56u:@ﬁﬁvE:—é%ﬁﬁ%tbtﬁﬁéhtﬁ%?—&
1. ABOEE RIS BEESLVBREDLDICHBENLARETREY
AVEBRFLE. EHEOMROMY — 2 2REFENRICBVLVTHANSNIE
HERUTALRE—HLTNS, LALAENS, CORBELE1—DERFELS
WT. BEMATERME. SOy oIcBLT, BRAMSEHRENLT
—ZERHL. TLTEFOF—FFERIEHOLD. JOPTHEBEINATY
D,

EREBEOEE

R EILAARE L, BEHATARSBOTOSDOE, BEER
RO MLSECBIT2EROSHSBREINTNS B8 HEE>TVS;
MEBRZTONOHOERL. BREEEHE->TEY., WSDOPBERKER>
TS, EEREDLIROTHE. HEEOHTRAZHOO HXE, 10
OALYMD 8 0AJLY). EEEEIZ. —RMIC. 2 0 0NLVYLITORIKRE
DEENEZEICHELTND, 2 0NLYRBORBEBICEVWTE. BEER
1. TREREFTES] LLTERENS ; 2OLOHBEFELELE. HC
27-EWHEUBLULABLEERRENS BIZRE RTFVFVRTLOE
=) KEH. B/EEND, BARSEHESILSEECE. EAREEAR
éﬁmuoﬁﬁﬁ%u}%EEJUﬁ<ifﬁbU\%hc;U\bﬁb@%
EAETT SO ESREEAY. S<OEARSIE. BERONMISSHAANME
ﬁéh%(ﬂ—bf—\200Hﬂ0ﬁ%EEMb@bﬁ‘§ﬁﬁ9ﬁ&%6
Lo EEYRSOERERET S, LALAKS, ERAKREICKS. B
d DN TEEANDBEOPEAINE, RENICHI UICHRILAEL,

- DIEEESTOBRIL. BARO. SEICRRULAREOVWLSEIST,
BETD, FA—BNIVIVELIIETOEL. BEORBTHIH. B3
FOIZNE—DSL [FERAFEICEVTRENTVD, OV OLIRKILS
453, FEAELTORSIE. HCHMETERNZIEEVVANTRET D
CEHENLO0. EREBSEARSCBIAEREEL, ChEDERED
2o BEh, BECHAETERHEECEVNSTEVANCBVTRELTWS.
BEERENEELERLAD. RKAOKARERI. 3G&8. FE. Ovsa
SH— . AT, BLUTEERSESENS, MERIIREOHEEN. BE
BEOMESLVEROBOEEHOM. RbEVMERREEZRLTHSIL
M. S LYRENTNS (K—hF—. 20075F), Py MROT-R
Tlt. EREREE. MEBOBRACKET 1 — MEKT 5. BBERTIRE

k= ERUEEL. MERORLEIY D VICL> TRES, BEREERE, RN

92 MV —2 2 DERERFIBATOERICHTIREVEL—
' 2012%4A



=S
A
Ffe
i
S

UVﬁﬁt@ﬁE\Eﬁﬁﬁﬁwﬁ\ﬁvamﬁ%E%%%Eéﬁéo
ERFBREORERUVHRIE. RRICHEREIATOLRVEETHY., 1S
DT —RIeBNTIE. —ERSESEEEN TN, BRRBRERUER
WEREE S AR [ RIF T B ARKICT 2RMIEL. BPHAREORTRAZS (Bl
AVt 20079, 510, ERFESORNRCRAER. FICHRED
AR SIBS. EHEELSD, TOLD, ERRBESORROKINE.
FEREN-RED. HETEAHERESORTICLY. MERERDPSOD
ﬁﬁﬁ%ﬁ@ﬁ%tﬁ?éﬁﬁﬁ%&%ﬁénr:mmot:tﬁﬁ%éhéo
KZp5ME. AESNAEREBCLDITRRICETOTNS,

EREBREOREEINLEE |

ERSNAESESSVLLERNARER. ERRESTICRMMSSEND
CLCERDHSETEHHSRNS. EROBELL,S, RENARERLET,
56@6%Emawﬁﬁtﬁmﬁufuénﬁ%ﬁ%%tﬁ?%@ﬁm\AE
;Uké<ﬁﬁ6‘ﬁof‘ﬁéktﬂﬁ:i%@%bhﬁmﬁﬁﬁ%ﬁ%\
ﬂwkmﬁ<:tﬁféﬂuﬁtbnmuoit\2A®Aﬁﬁ5%§%éﬁ
%%b%ﬁﬁmﬁuﬁtbntmﬁ\Hﬁ@kﬁmt91®f$ﬁﬁwﬁﬁj
m\%5—H®Aﬁ®%h;U%f:tﬁum%bnmuu@Aﬁﬁﬁbfu
-6&%%?6%%Em\$m%\thz\ﬁﬁ.%éum\Eﬁmﬁ:if
WBEHAEYDACEE-ZTOENEVWI 7SR M= a Y PEENSD,
MIcEFEXN TS SAMNPEICE., BERS. PREE, RERHICLIM
x5 BEERVEHRE. &Y. BEE. HEROTENHRVEREESZEND,
EERERS BT 5E<ORHE. FPELBELALDLOTHS, SO L.
%Eﬁ%ﬁﬁﬁémum<<ﬁux%ﬂﬁt\ﬁﬁﬂ?@%ﬁt;Uﬁﬁﬁﬁ
< LN ETERPBET ZRNOEE (BAMHE) CL560THIPD
Ll (AEESEE, 201 08, WS DPOREOHREICINIE, BIE
BRRTRESAOEMECESREIE. DHRBROBMPTREE WD L HEFD
frEsEs . ABICHULRIEL S (Qibai and Shi. 200 4%5), BEIZDW
TOFREL. SEELVERBETOS Y RRABEATELEHLT. £
Yaiic AT S o ESREINTEE, SniazhE, PRARBESHSL
MEEH%%;U%\ﬁ%ﬁ%%W%%E‘5¢F$Z®bf@ﬁ@tfkm
ARERERL D,

ERREICET 5B ANONM
201 1%, HAEAKERIL. Bk EREMTBERETS. ROBEHL
A AEMART TS L ICL VDY D ARBERHLAREPENEE

MV — 2 2 DREBERROASCOERICEAT ARELE1—
20125%4HA



HRERTES

EAELE GhBER. 201 1%), ¥RMRTHBABERRCEFINSC
F el TOAHIMERICEYRE SNABRER. HBMERICLSREREN
BOBEL P v/ ICEENTEY., TLTAROERRERRBRECHTS
nTUtDMTEﬁﬁ?étBU\#ﬁ%%ﬁ@ﬁﬁtaufﬁ‘%ﬁﬁﬁﬁ
EABERBROMNEE LT, ERERTMSORFORERSOERIBNZRVT,
AH—1. UH— 1 RUCH—53AYIT4—ICHTHERRREDOT 7
ERELL.

EEEREOHHICHNT, FEHEROBEPEIMIE. 2 D0BELEL
Y. EERBRESARICSASAHREOHZHFEERELL (1) FRE 3
c.%tuotﬁmwﬁﬁﬁﬁaﬁﬁué:ac%?%%@;5&0(2)%
M E e (2 S B RE, FREE. SEVAVSBEORRRICESNTT
SleEMES. BIASHEES V- AEEO—BARE LIBDBHEIC, BE
T%ﬂ%ﬁﬂ%%(bﬁl?y—w\ZOOMﬁU#%MﬁEH‘@Qﬁﬁx
9?4Eﬁﬁb‘ﬁﬂ%gﬁﬁgtﬁur‘iﬁ@23®§%®ﬁﬁﬂﬁE\
uT®@§3.3—2@&5Uﬁbtu#ﬁ%%EK;Uﬁﬁéﬂtzﬁ?4
cE2&. BERSE. FHNEAL, 5058 0 NLYORORERAT. £
Eﬂ%ﬁE;U$RE@Uﬁ®6m%bhmu\BB&%@%EVNNE%E
Eb,Exwﬁwwﬂﬁﬁﬁﬁﬁ&tU%béﬁﬁi%@%&bﬁwé\Sm
55 0~ALYOBTHEEICTS., LaL. BENEFHEEL. MEROLOR
BB EREETRAL, THPBMORFEE VoA, BESNARHD
%%%Eﬁthﬁhﬁﬁﬁ%ﬁDT.Eﬁﬁﬁﬁént:ttﬁﬁbfuéo

m Vo2 i ORRRERUAATOERICET2REL Ea—
2012%4HA



ERERITIS

120 -
100 -

80

60

a0

" sound Pressure Level (dB)

20 !
| s Threshold of Mental/Physical Discomfort
! s Threshold of Fixture Rattling

i 0 ‘i"‘"*"""{_ e T e T T T s e e R S B A |

i 5 63 8 i0 123 16 20 25 315 40 50 63 20
, 1/3 Octave Band Central Frequency (Hz}

Figure 3.3-2, Okinawa Defense Bureau Thresholds for LFN Effects
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Table 3.3-1. Existing Acreage of Land Affected
by Aircraft Noise Levels above 65 dB CNEL/80 dB WECPNL
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Total ) Total

Zone 2 Zone 3 Acreage B80-84 85-89 290 Acreage
(65-74 CNEL} {275 CNEL) WECPNL WECPNL | WECPNL

CNEL ) e WECPNL

0On-Station 678 306 984 311 231 344 886

Off-Station 205 0 203 113 13 4] 126

Total 883 306 1,189 424 244 344 1,012
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Table 3.3-2. Estimated Noise Exposure at
MCAS Futenma Points of Interest for Existing Conditions
Point of Interest '
CNEL WECPNL
g Name
1 Futenma Dal Ni Elementary School 68 81
2 Futenma Elementary School 63 75
3 Futenma High School 60 72
4 Futenma Junior High School 65 78
5 Ginowan Hospital School 54 65
6 Ginowan High School 51 63
7 Ginowan Junior High School 60 72
8 Mashiki Junior High School 51 62
9 Mineidaini Hospital 55 66
10 Ojana Elementary School 56 68
11 Okinawvsa Catholic Elementary School 61 77
12 Okinawa international University 58 70
13 Okinawa Hospital 55 66
14 Oyama Elementary School 58 69
15 Tayaki Hospital 35 66
16 Toyama Elementary School 57 69
17 Urasoe General Hospital 59 71

Source. Wyle 2012
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Table 3.3-3, On-Station Acreage Affected by Aircraft Noise Lavels of
65 B CNEL/80 dB WECPNL or Greater
CNEL WECPNL
Zone 2 Zone 3 Tolal Acreage 65 80-84 85-89 z90 Total Acreage 80
{65-74 CNEL) {2 75 CNEL) CNEL or Greater WECPNL | WECPNL | WECPNL | WECPNL or Greater
Current 673 306 984 311 231 344 BBG
Proposed 668 305 973 310 239 344 893
Total -10 -1 -11 -1 R 0 7
Table 3.3-4. Off-Station Acreage Affected by Alrcraft Noise Levels of
65 dB CNEL/80 dB WECPNL or Greater
CNEL WECPNL
Zone 2 Zone 3 Total Acreage 65 80-84 85-89 290 Total Acreage 80
{65-74 CNEL) {2 75 CNEL} | CNEL or Greater WECPNL | WECPNL | WECPNL | WECPNL or Greater
Current 205 0 205 113 13 0 126
Proposed 212 0 212 152 15 0 167
Total 7 0 7 39 2 0 a1
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Table 3.3-5. Comparison of SEL and L, between CH-46E and MV-22
Alititude {feet AGL) SEL (dBA) Lman (d8A)
CH-46E | MV-22 CH-46E MV-22
Cruise®
250 101 93 97 88
500 96 92 90 88
1,000 94 88 | 86 81
1,500 92 86 82 78
2,000 89 84 78 74
2,500 88 82 76 72
3,000 87 81 74 70
3,500 86 80 73 68
4,000 85 79 72 67
4,500 - 85 78 72 66 -
5,000 84 77 69 64
Arrival {at or near touchdown)’
95 | 94 79 83

Notes: .

tEstimates CH-A6E cruising speed of 110 knots and MVY-22 crussing speed of 223 knots.
*Measured at a distance of 500 feet abeam of the arcraft on the [eft side.

Sotrce: Wyte 2012

112 MV -2 2 D ERERUAATOERAICETAEEL Ea—
20125 4H



B RERITES

Table 3.3-6. Estimated Noise Exposure at Points of Interest for MCAS Futenma for Proposed Action
Point of Interest CNEL WECPNL

’: Name Proposed Chg:g:ii ;om Proposed Chz:g;i n;m
1 futenma Dai Ni Elementary School 68 0 alr 0

2 Futeama Elementary School 63 0 76 1

3 Futenma High School 50 0 72 0

4 £atenma junior High School 65 0 78 0

5 Ginowan Hospital School 54 0 65 0

6 Ginowan High School 51 0 64 1

7 Ginowan Junior High School 60 0 712 0

8 Mashiki Junior High School 51 0 64 2

9 Minreidaini Hospital 52 -3 69 -1

10 Ojana Elementary School 56 0 70 2

11 Okinawa Catholic Elementary School 61 1] 77 0

12 Okinawa International University 58 0 70 0

13 Okinawa Hospital 52 -3 64 -2

14 Oyama Elementary School 57 -1 69 0

15 Tayaki Hospital 54 -1 65 -1

16 Toyama Elementary School 57 0 70 1

17 Urasoe Genera) Hospital 59 0 73 2

Source: Wyle 2012
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Figure 3.3-8. Comparison of MV-22 LEN Levels to Thresholds from ODB EIA

tote: The data presented above were collected from the left side of the aircraft
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Tabie 3.5-1. Comparison of Air Emissions {pounds) from a Sortie by a (H-46E and MV-22
Fhght co NO, HC as vOC 50, M, 0,8
Operation :
CH-86E ‘
Take-off 7.8 9.53 2.41 0.05 0.51 496
Cruise 2251 441 384 0.45 1.99 3,557
Land 5.00 032 148 0.64 037 319
Totat 35.01 536 7.73 0.55 2.57 4382
M-22
Take-off 2.41 6.12 0.03 0.30 1.04 2,403
Cruise 2.42 3562 003 122 183 9,829
tand 0.83 230 001 0.12 041 910
Total 5.66 44.04 0.07 1.64 6.28 13,163
Change 2035 - 3878 -7.66 1.09 341 8,750
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Table 3.6-1. Aircraft Mishap Classes
Mi - .
clls:;p Total Property Damage Fatality/Injury
A 52,000,000 of more damage or total awcrattloss | Fataity and or permanent tota disabiiity
B £500,000 to 52 000,000 damage permanent disabitity or hospitahization for three or more individuals
¢ . | 550,000 to 5500,000 damage Loss of worker productivity of one or more days
D Minor incident not excesding 550,000 Minot injury not meehing above criteria

Source- DeD 2011
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Tahte 3.6-2. Historic Class A Flight Mishaps for
Departrent af the Navy/USMC
H-46 [all types)
Year Clpss A Flight Mishap
Mishaps Hours Rate
Fy 64 0 147 0
FY 65 1 9,034 11.07
FY 66 2 33,442 5.08
FY 67 17 75,236 22.60
FY 68 24 92,108 26.05
FY 63 29 161,595 17.95
FY 70 21 140,406 14.96
FY 71 9 132,350 6.80
FY 72 9 95,042 9.37
FY 73 [ 93,971 6.33
FY 74 [ 68,509 .76
i-Dec 74 3 41,170 9.72
Calendar Year 75 5 85 428 5.79
Calendar Year 76 5 87,319 5.73
Calendar Year 77 3 93,500 3.21
Caiendar Year 78 5 97,307 5.4
Calendar Year 79 3 92,390 3.25
jan-Sep 80 a 65,689 600
Fr 81 8 £8.951 8.99
FY 82 5 92,300 542
FY 83 3 99,406 302
FY B4 3 106,039 283
FY 85 2 106,893 1.87
FY &6 7 110,743 6.32
Fy 87 5 118,331 423
FY 88 4 112 606 3.55
Fv 29 4 112,365 3 56
Fy 20 3 98,775 405
Fr 91 3 110,122 272
FY 92 E] 6,834 313
F¥ 93 E 106,743 .68
FY 941 2 08,736 202
FY 35 1 6,115 1.03
F¥ 96 5 90,401 553
FY 97 3 EB1,316 3.67
Fv 98 1 27,321 115 |
Fv 93 1 84,346 119
FY 00 1 02,245 108
Fr 0y 2 91,708 218
Fy o2 2 20,287 222
Fi 03 2 79,390 2.52
Fy 04 ] 63,436 158
Fv 05 1 71,758 139
FY 04 0 59,676 000
FY 07 [1 56,330 1.78
Fv 08 1 41,032 2.4
FY 09 0 35,558 0
Fy 30 0 29,388 4]
Total 234 4,073,948 5.74

cource: Navy Safety Center 2011
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Table 3.6-3. Class A Flight Mishaps for the MV-22
Fiscal Year |  Flight Hours Mishaps c':;;;:;ﬁ:: t“:;:rr
Prior ta Reaching Operational Status
1959 a16 0 0
* 2000 221 L 4515
2601 470 1 2128
2002 None [}
2003" None 0
Operational Status
2004° 1,986 0 0
2005 3,921 0 0
2006 5,767 ¢ 0
2007 9,398 0 0
2008 14,034 1 7.13
2009 13,188 0 0
2010 16,668 0 [
2011 24,256 1] 0
Total %,322 3 3.32

Notes: Arcraft Grourded ' Areraf Retumns to Flight Status
Source. Havy Safety Center 2011
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