
C.tegory of Aln:raft 
OAirpla11e 
OBallooo 
OBiimp'Dirigible 
OGiidc:r 
QGyroplane 
$Helicopter 
0 Pt)Wered Lift 
0Roclret 
OUitralight 
OUnknown 

0100-Hoor 
0AA1P 
0Annual 

ATU~NJI~L. TRANSPORTATION SAFETY BOARD 
AIRCRAFT ACCIDENT/INCIDENT REPORT 

Propeller 1 

lc aircraft accidents and Incidents 

~: . . 10~016 
mmtdd/yyyy 

Local Time: 9:10AM 

Time Zone: ..!H...=a~wa=l~i __ _ 

CCJIIision with Otlaer Aircraft: 0 Midair 00.~~-ground <:)None 

1J IFR-lqwippcd 111d Certified 
0 C0111menbl Spate ~lit 
0 U•mP•rd AirttaR 

Maxitnum GrNs Weiglat: 3000 lbs 
Weight at TiJDe of Arddeatllweide.t: 2412 lbs 

Namber of r.eata: 5 ------- Flight Crew Scab: _:1:__ __ 
0 

Number of 
Laadini Gear 
(Check all that apply) 

0Retractable 

OiriC)I:le 

[]AmJlllibian 
[]Emerlency Float 
[]Float 
[]Hull 

I!)RighSkid 
OS kid 
tlSki 
[JSki/Whecl 

0 Other Lllunc:h.RClXIVCIY Sy stern 

[JNone 

Passenger Scats: ....;4.:..._ __ _ 

Eagine Typ41 ~lea Ollf) 
0 Reeiprocating 0 Liquid Rocket 
®Turbo Shaft 0 Solid Rocket 
0 Tmbo Prop QHybrid Roelcct 
OTurboJct ONone 
OTmooF~ ou~ 
OElectric 

F•d SysteBI Type {kciprocating) 

.OCarburetor OFuel-lbj~ 

OCcntrollablc Pitch 
()Ground Adjustable 

PropeJJerl OFixcd·Pit.ch 
OConltOIIable I'ill:h 
QGround Adjustable 

Manufacturer:---------- Manufacturer:-------~-­
Model: Model : 

ELT lnltalled: @Yes ONo 

Airframe Tota) Ti111e: __1..1.->t><;fL-----·uu · lfYes: 
homs mCasured at ELT MaaufadBFtr. ..!oArte=-"''?x,-.,-,..,......----

"Additio~~al Equipment (Check a/1 thoJ app/)~ 
OADS-B 
IJ Airframe f'arachllte 
DAD&\e of Atta~:k Jndicator 
OAutupilat 

E> £at Jnspcaion Medel or 1'art No.: -'MW>=E:;:t4l:f:06H~M~----
1-----=-------+----~-H TSO No.: OC91 (121.5 Ml&.) OC9la(l21.5 

Typr of Maiateuace p.., ..... ti... E)CI26 (406 ~ 

0 Annllal Was ELT sllll mounted In :11~ft? @Y..s ONo 
0 COJ!ditional (Amateur-built Was ELT :scm conact&ed to ••te~~na"r eYes· ONo e Manumcturer'slllSpi:Ction Did ELT Activ.te1 OYes ®No 0 Other Approved lnspection 
0 Continuous AiiWoTthineiiS If act111ared: 

~O~Oth;;;~er~, ~~~~~==~;s;~=--~~ J>id ELT 1\ld in LocatiDg 1\in:rafl: 0Yes ®No I D~criptioa of Fire System lf•mt t>eli"QJed; 
0 None IDdicate Rta.'ICin: 0 Impact Damage 
® Specify: 21/2lb. HalOn IJFire Damage 

[J Battery Expired/Damaged 

IJ Data Recor-der 
[JEicctronic Fligbf. Bag or Handheld Device 
IJEicctronie Multifunction Display 
DEtcctronic Primaty Flight Display 
OHandheld GPS 
[]Heads Up Dillplay 
OOnblr.ml We;>ther 
[ZlSateUite TraclOng Device 
0Stall Warning System 
CVidoo Rcoording Device 
D Other, Specify: 

~~~~~~~~~~~~~~~~~~c~u-~~~~~~~~~Appendix1-11pages. 
dum,. 
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ZlP: 96720 

Country: ...:U~S~A::!.._ _____ :------

DSame AddreS$ as Registert~d Owner 

Cicy:~H~il~o~------------~-----------
State: -~.H.!!.I __ _ ZIP: 96720 

Country: USA 

Operatiag Certific:ate11 
(Check all that apply) 

RL"VCIIUe Operation for FAR 121, 125, 129, 135 . 
(Select orte for each group) 

I 

[JNonc 
[JFJag Cartier Operating AR \21) 
[JSupplemental 
OAirCargo 

QFAR91 
0FAR103 
dFAR 121 
QFAR125 

OfAR 129 
OFAR 133 
®FAR 135 
OFAR 137 

OFAR•US 
0FAR431 
OFAR~435 
OF-AR437 

0 Scheduled or Colll!lluter 
@Non-Scheduled or Air Taxi 

QDome-stic 
0 International 

0Foreign Air Carri~ (FAR 129.) 
IZJRotorcrafl: F.lctemal Load (FAR 133) 
[JCommuter Air Carrier (FAR !~5) 
IZIOn-Deruand Air Taxi (FAR q5} 
OCommercial AirTour(FAR l~6) 
IZJ Agricultural Airoraft (FAR 13'() 
OPikltSchool{FAR !41) ! 
O~ertifica~c; of AuthoriZ!Ition oriWIIiver (COA) 
Ocommercial Space Tmn.sportaPon 

Experimental Permit ! 
0Commercial Space TransportaiionLiceme 
00ther Operator ofl-atge Ai~ft 

i 

Revenue Sigbbuing Flight, 
OYes ®No · 

QFAR 91 Special Flight 
qNon-US, Commercial 

· 9Non-US, Non-commercial 
! 

OPubiic Aircraft (Select ohe) 
\ 0 Armed Fmces 

0Federal 
Ostatu 

i 0Local 
' <>;unlmown 

A1r Medicll Flight 
QYcs ®No 

Arrporl Name: --------~i----------~l ____________________ __ 
Airport IdeQtif~er. -~---i:r-~~~-~;-----------­
Proximity to Airport: 0 0~ Airport/Airstrip i Oon Airport/Airstrip 

Rnoway Information 

Runway JD: (L!Rip Le[lgth: i 

Runway/Lauding Surface tcheck all that app~) 
0 Aspllalt 0 Grassffurf D Macad~ 
D Conaete D Gravel • 0 Metal/Wood 
J;]Dirt Dice l osnow l . i i 

i I 

Approacb./Departure Segmtjat (Select o~re) J 

ft Width: 

QWater 

OUnknov:n 

ON! A 

ft 

~ 
®Passmger 
QCargo 
0 Mail Contract Only 

Purpose ofFiight for FAR 91, 103,133, 137 
(Se/"ct OhC) 

0 Aerial Application OFirefightins; 0 Unknown 
QAerial Obsctvation QFlight l'est 
QAirDrcp OGliderTow 
0 Air Race/Show Olnslructiooal 
QBannerTaw OOthcrWork.Use 
0 BusinesB 0 Personal 
0 Executive/Corporate 0 Positioning 
0 Ext(:rnall.oad · 0Skydiving 
OFeuy 

Distanee Fr-on. Airport Ce•ter. --------'snf 

Directio11 From Airtwrt: ------------degrees true 

Airport EleVIltion: ft. msl 

Condition ofRuway/Landing Sui-face 
0 Dry [J Snow-Compacted 
0 Holes 0 Snow-Crusted 

I. 0 Ice Covered 0 Snow-Dry 
I" D Roagh D Snow-Wel 

(Check all drat apply) 

D Water-Culm 
0 Water-Choppy 
C Water-Glassy 
0Wct 

0 Rubber Deposits 0 Soft 
CJSiush-Covered D Vegetation OUnknown 

OTalti OVF~ Departure : 
0Takooff OIFRiDcparturc Procedure/Clearance 
0Initial Climb 1 

: 

OOn lnstrumenl Approllch 
OLanding 

QDownwind 
0Basc 
OFi.nal 
OCrosswind 

OLcw Approach 
0GoAround 

i i 
' 

IFR Approach (Check all tha~ apply) 

ONQne 

0ADF/NDB 
0SDF 
ovowrvoR 
0VORIDME 
OTACAN 

! 
0PAR! 
OSideStep 
OJLSi 
OLo~izcrOnly 
Cl LOO-back CO\U"Se 

qRN4v 

! 

iOMLS 
;CILDA 
;DASR 
:r::JVisual 
OContact 
OCircling 

[JPracticc 
OGPS 

0Uilknown 

4 

0Aborted Landiug (afkr touchdown) 
OUnknown 

VFR Approach (Check aU that apply) 

ON one 

OTraffic Pattern 
0 Straight-In 
Cl Val !eyfferra.in Following 
0GoAround 
[]Full Stop 

[J Stop and Go 
[]Touch and Go 
0 Simulated Forced Landing 
0 Forced Landing 
D Precautionary Landing 

OUnknown 



Re$p<•ns·ibil~~ at tile Time of Atddentllnddent 
, 0 Student P.1ot OF\igbt lnstruc.tor OO.eck Pilot OFiightEngineer OOther Flight Crew 

"FHght Crewmember 1" [2JYes 0 No 

"Flight Crewanember I" I dl\f'tific:atiou 
Firsl Nante: David City of Residence: .JH~i~lo£--____________ _ 

Middle Initial: State: HI ZTP : .-:96~7..::2:::0 ___ _ 

LastName: ~O.!l:k~itag__---;-----,...-------- " Country: __!u~s~A~-----------
Age at time: o~Aocidentflncident: 54 Daw of Birth:~ mm/dd/yyyy 

; Certificate Number: 

Degree of Injury 
c:l None 0 Fatal 
0 Mino< 0 UnlmoWP 
0 Serious 

l'ilot Certificate(5) (Check 

Seat Oceupicd 
OLetl 
0 Right 
0 Cent~ 

@ Froct 
QRear 
0 Single 

0 None 0 Flight~ 
0 Private D Reereatl(IIUI] 

121 Commercial 

0 Studcot 0 Spurt I 

Principal Occupation 

D Airline Transport 
D Flight Engineer 

Certifi£ate 

0Class3 

QUnknown 

DUS Militazy 
OForeign 

QDriver's License(Sport l'iloH;mly) 

Restraint Type 

Available 
ONone 
0Laponly 
03-point 
G)4-point 
05-point 
QUnknown 

Used 
QNone 
QLaponly 
Q3-point 
@)4-point 
0 S-point 
QUnknown 

Medical Certificate Validity 
0 Without limitations/waivers 
®With limitatio!WWaivcrs 

QUnknown 
ON/A 

lnflatable ·Restraints 

IaN ot h!Slalled 
Dlnstalled 
D Not Deployed 
ODeploycd 
ounknown 

Date ofLastMedical 
®Pilot 
OOther 

Unknown 
Medial CcrtiiiCite Limitat(ons 

Must have a11ailable glasses n~ar vision 

0 Special lssuBnce 
-----------------L~------------~ 

! 
Medical Certific:ate Special Issunc:e 

i 

Flight Review Aircraft 

Make: MD 

I>ate of Last Flight Review : 
or Eqwivale11t, lwcladi111 ' 
FAR 121Jll5 Cllceks: 10/27/2015 ----------------------------------------------------
Airplane Ratiag(s) 
(Check aU rhal apply) 

ONone 
W Single-Engine Land 
D Single--Engine Sea 
0 Multiengine Land 
tJ Multiengine Sea 

TypeRatmgs 

/ 

MBdel: 369E 
; Other .... ,...., ....... tuun:~tSJ 
! {Check ll1l lhiJt apply} 

DNone 
C Ail'ship 
0 Balloon 
C Glider 

, 0 Gyroplanc 
; 1£1 Helicopter 
: 0 Powered lift 

ln!ltrumeat Rating(s) 
(Cin!cA all that apply} 
0None 
IZJ Airplane 
0 Helicoptc:r 
1J Powered Li fi 

5 

lastrudor Rating(s) 
(Check a/lthaJ apply) 

Iii None 
0 Airplane Single-Engine 
D AirplatJe Multi-Engine 
0 Gyrcplane 
0 Powered Lift 

0 Instrument Airplane 
0 ln~rumcnt Helicopter 
[] Helk:opter 
[J Glider 
[]Sport 

Studeot Endon;emeats (htclude datell) 

Lighttt 
GIHI••· Than Air 



Re~p~•nsibilliti•:s at the Tiine of Aeeidentllncidnt 
OStudent Pilot OF!igbt Instructor 0Chcck Pilot 0 Flight Engineer OOtb.er Flight Crew 

"Flight Crewmember 2" DYes ONo 

"Fiigh t Crewmember 2" Idt.ntifica tion 
' Fi:tst Natne: ; City of Reside11ce: ---------------------

Middle lnitial: ___ _ Sffire: __________ __ 
ZIP:---------

L~tName: ----------+------------------------------ COumry: --------------~-------------
Age at lime of -tccidentllncident: _____ _ Date of Birth:---------­

Certificate Number: 

mmlddlyyyy 

Degree of {pjury Seat Occupied 

0 Nooo 0 'Fatal CLeft Oftont OUnknown 
0 Minor 0Unknown ORight ORear 
0 Serious Ocenter Osingle 

Pilot Certificate(s) (Check af~ d:at apply) 

ONone 0 Ftight 
D Private 0 
0 Stuctent 0 Sport 

Principal Occupatio• 

OPilot 
0 Olher 

Unknown 

(!)None 
cD Class 1 
0 Class2 

Medical Certificate Special ~Siiuanee 

0 Commercial D US Military 
0 Airline Tnmsport 0 Foreign 
D Flight Engineer 

0Ciass3 
ODriver's License (Sport Pilot only) 
OUnkno"'n 

Flight Review Aircraft 

Restraint Type 

Available Used 
ONone QNone 
QLaponly 0 Lap only 
03-point 0 3-point 
04-point 0 4-point 
QS-point 0 S-point 
QUnknown 0 Unknown 

Medkal Certificate VaHdity 
0 Without limitations/Wllht"l's 
0 With limitationsl'l\'llrvern 

0 Unknown 
ON/A 

0 Speciallssuance 

Ioflatable Rutrainu 

ONot Installed 
Olnstailed 
0Nct Deployed 
0Deployed 
OUnknown 

Date of Last Medical 

Date of Last Ffigbt Review 
or Equivaleut, Including 
FAR 1211135 Checks: Mak~--~------------------~~------~--------------------------

Airpla•e Ratiog(s) 
(Check all Mal apply) 
DNone 
0 Single-Engine Land 
0 SitJS!e-Engine Sea 
0 Multiengine Land 
[J Multiengine Sea 

Type Ratings 

Model: 

Otber Aircraft 
~ (Check all that apply) 

\ 0None 
! 0 Airship 
; QBalloon 
! 0 Glider 
~ D Gyroplane 
: 0 Helioopter 
; Powered Lift 

All 
Ain:nfl 

Tm.Make 
&Model 

lnstrumeut Rating(s) 
(Check aU that apply) 

ONone 
OAirp\ane 
0 Helicopter 
D Powered Lift 

Airplallo 
Sil>&l~ Airphme 

6 

Instructor Ratmg(s) 
(Check all that apply) 
DNonc 
0 ~irplane Single--Engine 
D Airplane Multi-Engine 
0 Gyroplane 
D Powered Lift 

0 lnslrurrn;nt Airplane 
D lnslru~nt Helicopter 
Cl Helicopter 
0 Glider 
0 Sport 

Student E11dorsemcJdli (JnclJJde datea) 

Glider 
l~hter 

Than Ail· 



Crew Name and Addreu 

First Name:------'------
Middle InitiaL ___ _ 

U5tNrunc: __________ -r-------

Pilot Cenir~eate(s) rr•·h~•· '"' thal apply) 

0 None 0 Fljght Instructor 
0 I>rivate 0 Rticroational 
0 Student 0 ~ort 

City ofResidence: ----------
State: ____ _ ZIP: ____ _ 

Coootry: -------------------

[J Comtnerc:ial 

0 Airline Trllllllport 
0 Flight Engineer 

0 US Military 
DForeign 

Total Flight Time at tbe Time 

AcEideut!IDcident DYes 0 No ofthisAa:identllncidm~ -------' hrs 

Crew Name and Address 

First Name:-------+-----
Mid.dle Initial: ___ _ 

LastNamc: -------+------~-

Pilot CertifKatiC(s) 

CJ N011e 

D Private 
0 Student 

(Check /.hat apply) 

OFI 
0 Rc:icn~tioJlal 
0 

Type Rating/Endorsement 

City ofR~dence: ---------­

State:----- ZIP: ___ _ 

Coillttcy: _____________ _ 

0USMi1itary 
OForeign 

Total Fli~:ht Time at the Time 

oftltis Aecideutll11cident: ==== 

Seat Injury 

04ft Ofront ONone 
OCenter ORear OMinor 
0Right OSingle OSerious 

OUnkoown OFatal 
OUnknown 

Innatablc 
Available Used Restraints 
ONone QNOJI() 

OLapOnly OLapOnly 0 Not Installed 

QJ-point 03-point [] Instal led 

04-point 04-point 0 Not Deployed 

OS-point 05-point 0 Deployed 

0Unknown OUnknown 0 Unlmov..11 

Seat 

OLeft ONone 
OCenler 0Minor 
0Rigbt 0Serious 

0Fatal 
OUnkllown 

Type: Inflatable 
Available {!sed Restraints 
QNone QNone 

0 Not Installed QLapOnly QLapOnly 
0~-point Q3-point D Installed 

Q4-point 04-pGint 0 Not Deployed 

Q5-point Q5-pe)int [J Deployed 

OUnknown QUnknown 0 Unknown 

Name and Addres11 Seat Injury Restraint Type Restrllints Age 
; 

A"ailable Ulied 
FirstName; Haia ~City : Kamuela 

®Left ®None ONone QNone fi)}lot lnstalled 0 .Under 5 years 
Middle lnitial: l State: ...J:IL_ ZIP: 96743 OCentcr OMinor 0Lap0nly Ql..apOn!y 0 lrnta!lcd 

Last Name: Aul!n!lQ;i! :Country: ORight 01\erious (!}~point (!)3-point [J Not Deployed 1fUP~der5, 
u~ OUnknown 0Fatal 04-point 04-pqint ODcp!oyed ! 

OCrew OOther Row: 
OQp!mown 05-point 05-paint OUnknown 0Lap-Held 

OUnknoWil 0 0Unknown 

Avllilable Used 
First Name: Ku!!;ui !City: Kamuela 

OLeft @None ONone QNone 1Z1 Not lll$tlllled 0 Under 5 yr:ars I 
QLapOnly Q~Only M\dd\e 'lnltia\: \St'&:JjL_ ZIP: 96743 Ocenter OMinor 0Inslalled 

La~N;une: ;country: USA @Right Oserious 03-point 03-point ClNotDeployed ifUnder5, 
KeJiihoomalu 

Ounknown 0Fatal ®4-point ®4-point [JDeployed 0Child 
' OUnknown 05-point QS-point [JUnknown CLap-Held QCrew ®~ngcr QOther Row: OUnknown 0 

Available: Used 
First Name: 'City: 

OLeft ONone ONone ONone 0 Not Installed · OUncler 5 years 
Middle Initial: :state: ZlP: Ocenter OMinor 0La.p Only OLilpOnly Oinstalled 

0Right Oserious 03-point 03-poillt 0 Not Deployed JfUmler5, 
Last Name: JCountry; 04-point 04-point 0Unknown OFatal DDeployed OChild 

oc~w O!ja&senger QOther 
OUnknnwn 05-point 05-point OUnlcnown CLap-Held Row: OUnkncwn 0 Unknown 

Available {lsed 
FimNwne: iCily: OLd't ON one ONonc QNone 0 Not Installed 0 Under 5 years 
Middle Initial: 'State: ZIP: 0Ccntu OMinor QLapOnly QLapOnly 0 Installed 

I ORight Ose:rious 03-point Q3-poinl 0Not Deployed lfUnder5, 
La.~tName: ;Country: 04-point OUnknown OFatal 04-point ODeployed QChild 

otassenger OOthel' 
OUnknown 05-poinl 05-pt>ilot 0Unknown 0 Lap-Held OCrew Row: OUnknown 0 OUnl<nown 

7 
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Type :Flight Plan Filed 

Time: 0745 
0 None 0 VFRIIFR 
(i)CompanyVFR 0 IFR ::ity: Hilo 

State: ..:..H,_,_I _____ _ Time Zone: Hawall State:--".:.,._ _____ _ 
0 Militarv VFR 0 Unkoown 
OVFR . 

Amni~cl'f 0Yes ONo OUnlmown 

0None 
DVF'R 

Clt:ar~anc~e/lSieri7ke (Checlc all thAt apply) 

i Special VFR 
: IFR 

0 Speciai!FR 
OVFROJ'!Top 

0 VFR Flight Following 
D Traffic Advisory 

Dcruise 
OUnknown/NA 

Airspaee where the ac,:id,~ilin~dd·e•t occ11n-«l 
0 OassA 
0 ClassB 
0 ClassC 
[J ClassD 
DClassE 

(Check all lhat apply) 
O Military Operations Area (MOA) · 
D Airport AdvisOI)' Area 

OSp~;Cial 
0Air Tr.utic Control .'\rca 
OUnknown 

Altitude 6flB-Fiight 
Ocnrrence: 

l 

0 Jet Training Area 3500 ftmsl 
OJProhibited Area 
n~~:trir·frA Area 

[]TRSA 
0PAR93 

Sullr<:e of Pilot W eatbtr lnform.atiun 
(Chc•k all thai «pp/y) : 

Weatb~r Obst:nat\on Fadlit) 

! 0 National Weather Service 
D Flight Service Station 
OTVIRadio 
D Automated Report . 
D Commercial Weather Service {DUA TS) 

C) Company 
[JMilitmy 
liJ Internet 
ONone 
OUnlcnown 

Facili(y lTJ:..:.N.::./.:....A=------------­
Observation Time:----------­

Time Zone:------------­
Distance frcm Accident Sit~:------- nm 

DOn-Board Weather i Direction from Accident Site: degrees true 

Bask Conditio•s Light Condition 
®VMC 
OIMC 
OUoknown 

0Dawn ODu5k 
®Day ONight 

ODarkNight 
0Bright Night 

OUnknown 

Sky/Lowest Ooud Conditio~ 
0 Clear . <=>Thin Broken 
OFew OThin Overcast 
0 Partial ObscuratiQ!.'\ ()Unkoown 
0 Scattered : 

Lowest Cloud Coudition H~ight 
500 tlagl 

Wbld Direc:do• ! WindSpeed 

Ceiling 
0 Nooe lC!car) 
®Broken 
0 Overcast 

Ceitmg lleialat 

oo\scured 
. 0 Indefinite 
OUnknown 

.,.500"""-________ ftagl 

Wind Gusts 
0 Variable ! [J Calm 12J Not Gusting 

i 0 Light and Variable 
-or'• -oT- -or-

DiTeetion: 060 degroos true i Speed: 15 kts Speed: k~ 

lllleruity ofl>redpitation l Type or Precipitation (Check all 1ha1 QPPIY) 
eLigflt : 0 None: 0 Drizzle [] Freezing Rain 
0Moderate : [J Rai11 D lei: Pellets C Snow Sbower 
0Hcavy : Cl Snow [J SuowPcllcts 0 JcePcllctsShowu 
ON/A ; 0 Hail 0 SoowGrains D Fr<~CT.ingDri:czle 
OUnkno\\otl j 0 Rain Showers 0 Jce Crystals 

Ieiog ForeCJUt 
Ameunt 
@None 
OTr~~ 
0Ligbt 
O'Molkrate 
OSevere 
OUnknown 

T,-pe 
O'N/A 
Orume ! 
Octear ! 

0Mixed: 
Ounknov.ln 

lciJJg Actual 
A1110nnt 
®None 
OTrace 
QLight 
OModcratc 
0Severc 
OUnkoov.n 

Type 
ON/A 
ORime 
OCiear 
0Mixeif 
OUnl<nown 

" 

Temperature: (C) or 

Dew Point: (C) or 

AJ.fimch:r Setting: in. Hg 
or M8 

Visibili~· 0.5 miles 

RVR: feet 

RVV: rniles 

De .. sity .4.1titade: unk. ft 

RestridioR. to Vbi.bility (Checlt afl that apply) 
[l)None 0Fog 
D Blowing Dust D Ground Fog 
CJ Blowing Sanrl 0 Haze 
0 Blowing Snow D Ice Fog 
0 Blowing Spray 0 Smoke 
0 Dust D Unknown 

TllrbuleQee 
Type (Check all thai apply} 
0None 
OCicar Air 
[ZJTerrain-Tnduced 
OConvective Turbulence 

Severity 
lZJLight 
OModerate 
0Severe 
[JExtrerne 

NOTAMs (D and }?DC), AIRMETs, SIGMETs, PIREPs in effect at the time of tile accident/incident: 
No data 

8 
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Aireraft Damage 
0 None 0 Substantial : 
0 Minor 0 Destroyed · 

0 UnknoWll 

0 Both GrGIUld and In-Flight 
0 Fire at UnknoWn Time 
OUnknown 

Aircraft Explosion 
@None 
0 In-Flight 
0 On-Ground 

0Both Ground and In-Flight 
0 Explosion at Unknown Time 
OUnknoWI'I 

Following extraction of airc~ft from landing site, owner/operator has not had access to aircraft to conduct an examination or inspection 1o 
determine damage to aircraft. 

l 
! 

Describe what occurred in ~onological order, including circumstances leading to and nature of accidentrmcident. Describe terrain and include 
wreckage distribution sketch afpertinent Attach extra sheets if needed. State c'*parture time and and looation, serVices obtained, and intended 
dt."Stination. Provide as much:detaill!s po55ible. 

See attached Narrative His(ory of Flight. 
' 
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colt owing extraction of aircf.aft from landing site, operator/owner has not had access to conduct an examination or investigation of the 
dircrafl At present the operator/owner is unable to provide any recommendations. 

! 

Was then: Me.cbAllieal Malf~mctioll/l<ailure? 0 Yes 0 No 
(If Y""• list tht liQIIIe. of the part. njamifacturer, part no .• serial JZO., and de.w:rl/}1! tl¥foilllre) 

Unknown. Aircraft opera~r/owner unable to comment at 1his time with available evidence. 

Total TimefCydes 
On Part 

______ Hours 

______ Cycles 

Time Since This Put 
I mpeeted/Overha.uled 

______ Hours 

Fucl ou Board at Last Tak~ff 
(Co11vert ji·om pounds, os n«ce&a(YJ 

Fuel Type 
0 80187 
0 I 00 LoW l..e.w 
01001130 

0 115/14:5 
@Jet A 
OJ-=tA-1 

0 JetB 0 Other. specify ________ _ 

64 Gallons OJPS 
0 Automotive 

Other &rvic.es, if Any, friot to Departlre 

None 
1 

I 
Was an emergency evaeustij)a of~ air(!tsft performed? DYes 1Z1 No 

Method oi'Ellit- Descnoe h~w the occupants exited and how many occupants evacuated each location 
I 

No emergency evacuation ras required. Occupants eXited aircraft Utilizing normal operating procedures. 

' 
Aircraft ReciStration Numb~ Manufacturer:-----------------------

Damage lo Odler Aircraft 
0 Destroyed 0 Minor 
0 Substontiul 0 None 

! Model: 

Registered OWiler ctfOtha- ~in:raft Pilot ofOtller Aircraft 

Nrune: _________ +--------------------
City: 
state: ______ _,zrP.: 

~ame: _________________________________ _ 

City: .... _,_,_------------------
~ -----------~ZIP: ---------------------Country: Country: 

10 



Date of this Report 

10/19/2016 
RUnlad/yy}ly 

Signa~re! --=== 
-or~ 0 Check here 

If a Person Other thalli Piloti,Opcrator is Filing 
I 

Name: ' Title:---------------

11 



Atta~bment to NTSB Fo 
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Pui]?O~e of Flight 
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The p~rpose of the flf' t was to ferry the helicopter to and from a fence construction 
project site on the Ko ala Mountain at the northern tip of the ls,and of Hawaii, Hawaii. 
At the!project site that is a large acreage of marsh land, the helicopter provided multiple 
e:xte~l cargo lift deliveries of fence material to various locations within the project 
boun'4ry. 

Extern~l cargo lift m s the air movement of cargo by tethering the Joad to a · helicopter 
with ai short length of cabl.e that is connected to the helicopter appurtenance called the 
cargo p.ook. . The h~li9opter ~perated in .this con~guration at the construction ~ite._ The 
unustW;l terram and Jts fegetatton, necessitated thts methcd of cargo movement m heu of 
delivetjY by conventional vehicles or by man on foot. 

On October 04,2016, ~e helicopter was fenied from Hilo International Airport (HIA) with 
pilot, ~o passengers 

1
and no cargo to P\OYide external cargo lift support. En route 

to the' Kobala Mou11tain project site, a brief landing was made at the 
Hawa~i Board of Wiater Supply's Kamuela Reservoir to board two ground 
work~rs who mannfd the ground procedures of the externai cargo lift, ie, 
conne<jtldisconnectlh~'dHng of the cargo. On the same day, the helicopter successfully 
completed the external ~argo lift assignment. 

; I 
Ferry F;light i 

i 

After ~mpletion of thd. external cargo lift assignment. the helicopter returned to a cargo 
platfot1n at the construqtion site to jettison the lift cable and to board the two ground 
workers and their accotPpanying baggage for the ferry flight back to the respective 
bases. i The cable was j~ttisoned by the pilot with the electrical "Release" switch on the 
flight qontrol stick, the pyelic. After the ground workers loaded and boarded the 
helicopter, they reporte~ to the pilot with the aircr~ft's intercom system the ~mpletion 
of the ioading, boardin~ and secure seating. On receipt of this notice, the helicopter 
pilot iryitiated lift-off ~d proceeded into departure flight procedures. 

I 

Due t? the nature of! the terrain and the vegetation, a wood platform measuring 
appro~imately 20ft by ~Oft was built about 2 ft above grade for the cargo or passengers. . i 
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At the: platform, the pilot included operalional procedures that accounted for the 
followi\ng assessment of the platform and its use as the departure point for the 
ferry f11ght. 

' i 
l. Approach and departure routes to from the platform were clear of obstructions. 
The sit~ation allowed standard helicopter approach and departure procedures. 

2. The\ platform was constructed because, depending on the rainfall, the marsh character­
of the ~errain may not support the full weight of the helicopter on skids. In any case, 
without the platform, the helicopter skids and the cargo wilt be exposed to the risks of 
deep ~ud, fluid soil or over-growth of tangling vine-like vegetation. 

; 

3. The! weight bearing capability of the platform is undeterminable. 

4. No full touchdown landings, where the full aircraft weight are released into the 
skids, 'tere allowed. 

5. All contact with the platform for cargo or passengers, were .. touch and go" involving 
the tec~nique of soft touchdown. In a soft touchdown~ the helicopter is lowered to the 
ptatfonp until there is square touch between f}le skid and platform. The pilot maintained 
contin~ed authodty over the helicopter and the helicopter weight. The intention of the 

. touch i$ to establish sufficient friction between the skid and the surface of the platform to 
arrest rflative movement during lo!lding or unloading of cargo or passengers. 

j 

DepartUre for Ferry FlighJ 

During! the final "soft touchdown" for loading and boarding for the return ferry flight, the 
preflight check of on-board instruments and control devices and sensual monitoring ofthe 
helicopter were completed. From the soft touchdown, the helicopter made a routine lift-off 
and deJ)arture from the platform. 

Forced ;Emergency Landing 

The ]~"off and departure into forward flight (climb and acceleration of speed) proceeded 
within 'nstrument parameters specified in the operating manuals, without an event or 
sensua( indication of abnormality or difficulties. The helicopter was in stable departure on 
the enroute course and heading for the cruising altitude and speed. 

After a~out a haifa minute into the departul"$, the helicopter suddenly, without instrument 
or sensi.tal warning or sign, suddenly vi brat~, rocked and shook. The pilot observed the 
rapid i~tensification of the condition, concluded that loss of control was imminent and 

. reason4d that immediate landing was necessary for the safety and welfare of the passengers 
and hi$self. Within seconds, forced emergency landing procedures were executed to 
unimpi,oved level terrain covered with dense brush ranging in height, 4 to 10 feet. The 
helicopter landed upright with skids square to the grade. 
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Pilot's Recital of Details 
j 

The fQilowing recital are the pilot's statements of pertinent details, events, procedures or 
observ~tions that were experienced during the period between the final soft touchdown 
landing at f.he platform and his exit from the helicopter at the forced emergency landing 
site (apProximate lapsed time period of 1.25- minutes or 75 seconds). 

i . 

Pilot's Recital of Pertinent Details 

\ -

l) t}fter the final soft touchdown landing, the loading and boarding of ground workers 
r~quired less than a minute. Both passengers (ground workers} were visually seen in 
#teir respective seat positions and they reported over the helicopter's intercom that 
t\Jey were secured and ready for departure. 

2) The commencement of departure was announced to passengers over the intercom. 
~ final instrument/device/environment scan was made and the helicopter was lifted 
tp hover, stabilized then transitioned into forward flight. 

3) ~he emergency event started with the experience of sudden unusual shake at the 
C,yclic control. . The helicopter was approx-imately one half minute into -the departure, 
~stimated at 75 feet above the terrain and flying at 20-25 knots. 

4) "Within seconds, the helicopter control situation rapidly deteriorated. The main rotor 
track (disk) was visibly distorted with wide separation between blades. 
Concurrently, there was remarkable vertica1 shake of the fuselage. The cyclic and 
~ollective controls required increased forces. The foot pedals were manageable. 

5) The speed of deterioration indicated tlte imminent loss of helicopter control and 
introduction of risks to the safety and 'Welfare ofthe passengers and myself. The 
forced emergency landing procedures was immediately initiated to capitalize every 
~oment of ability to control the helicopter. 

6) Ouring the forced emergency landing procedure, the helicopt~r remained 
~ontroHable and responded to control inputs. A zone of relatively flat terrain with 
9omparatively short vegetation was selected for the landing. 
' 

7) The helicopter landed upright on the landing skids and engulfed in brush. 

8) When the collective was lowered to release the helicopter weight into the skids to 
~tart the shutdown, the aircraft entered into lateral rocking. The amplitude of the 
lateral rocking continued to increase, so the standard two minute cool down 
procedure was omitted and engine shutdown was immediately completed. 
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9) After the engine shutdown and the main rotors had stopped, the passengers were 
immediately interrogated by the intercom about their condition. Both passengers 
~eported 'no if'\juries and positive persqnal safety and welfare". 

4/4 

1 0) ine passengers were notified that arrar\gements were in progress for emergency 
¢xtraction by helicopters and the flight back to the respective bases. The passengers 
Y.,ere instructed to cut and clear a landing zone for the landing of the responding 
l;telicopter(s) . 

II) \The request for emergency assistance was made to the Hawaii County Fire 
Pepartment (HFD). The circumstances of the emergency, head count of personne~ 
~nd GPS position data were reported to HFD. 

12) ;Extraction of passengers and their baggage from the emergency landing site was 
9ompleted in about one hour. 

;-



Manulwa Airways, Inc. 
Dba: llliililliter 

Hilo, Hawaii, 96720 

National Transportation Safety Board 
Western Pacific Region Office (NTSB-WPR), Office of Aviation Safety 

Subject: 

Maja Smith: 

Investigator 

Addendum to NTSB FORM 6120.1, submitted 10/19/2016 
Helicopter, FAA #N311 VT 
Pilot/Operator Aircraft Accident Report 

Attached hereto are supplemental reports that were published as an Addendum to: 

NTSB FORM 6120.1, submitted 10/19/2016 
Pilot/Operator Aircraft Accident Report & Narrative History of Flight 

General Information. 

The insurance policy of helicopter (N311 VT) prescribes that items involved in the N311 VT' s 
forced emergency landing are the property of the insurer; therefore, they arranged and paid for 
the extraction ofN311 VT and related items from the Kohala Mountain site . 

Pacific Helicopter, lnc,(Pacific) a Hawaii helicopter operator that specializes in airlift, extracted 
N311 VT and items. In preparation for the extraction, Pacific removed the five (5) main rotor 
blades from N311VT, and moved them to Hilo as cargo. The remainder ofN311 VT was flown 
as external load to Hilo. (The extraction delivered six items, the five main rotor blades and the 
remainder ofN311 VT) All items can be seen in Photo #0 1, attachment. On arrival in Hilo, the 
items were immediately quarantined by the NTSB and secured in the CAP Hangar at the Hilo 
International Airport (PHTO) .. 

The quarantine disallowed the Pilot/Operator (Pilot) to access and inspect the extracted items. 
Thus, it was necessary to publish and submit the report to the NTSB without the benefit of 
findings from an inspection. (Pilot/Operator Aircraft Accident Report, NTSB form #6120.1, 
pages 1 to 11, dated 10/19/2016 and the attachment, "Narrative History ofFlight)". 

Incomplete Report Subdivisions 

For the above reason, there were no statements entered into the following subdivisions of the 
filed Report (NTSB form #6120.1): 
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DAMAGE TO AIRCRAFT AND OTHER PROPERTY 
Selection: Aircraft Damage, marked Unknown, No Statement filed 

RECOMMENDATION 
No Statement filed 

MECHANICAL MALFUNCTION/FAILURE 
No Statement filed 

Pilot Obligation and Responsibility 

The NTSB received and accepted the October 19, 2016 Report. On November 04, 2016, the 
NTSB closed their field investigation, terminated the quarantine and released the extracted items 

to the insurance company. These procedures enabled the insurance company to authorize access 
to the extracted items for inspection. 

A professional Pilot is responsible and obligated to thoroughly investigate the emergency 
landing, including the inspection of the extracted items. On November 5, 2016, the Pilot and 
support personnel received the insurer's authorization to access and inspect. The inspection was 
completed on the same day. The findings of facts, analyses, discussions and pertinent 
conclusions of the post extraction inspection are prepared in the format of an Addendum to: 

NTSB FORM 6120.1, filed 10/19/2016 
Pilot/Operator Aircraft Accident Report & Narrative History of Flight 

Closing Remarks 

The Pilot requests the NTSB and FAA to accept the attached Adendum and include them as a 
supplement to the original Report. 

Thank you for your cooperation and consideration. 

Very truly yours, 

Manulwa Airways, Inc. 

David Y. Okita, VPres & PIC 

:ryo. 
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Reference: ADDENDUM 
Pilot/Operator Aircraft Accident Report 
Helicopter - N311 VT 
NTSB Form 6120.1 

ATTACHMENT,Ol 

Addendum 

Additional Information 

On the day after the extraction, the Pilot/Operator (Pilot) went to the CAP Hangar to view the 
quarantined items through the chain-linked gate. The lift cable that was used in the operation prior 
to the emergency landing, was not seen amongst the extracted items. This observation was 
immediately reported to the case FAA Inspector. 

When the quarantine was terminated, November 05,2016, the Pilot accessed the CAP Hangar and 
confirmed the status of the cable: Missing. 

Incomplete Report Subdivisions of Pilot/Operator Aircraft Accident Report, 1 0/19/2016 

Three (3) Subdivisions of the submitted Pilot/Operator Aircraft Accident Report were incomplete. 
These Subdivisions are updated as follows: 

Page9 DAMAGE TO AIRCRAFT AND OTHER PROPERTY 

Aircraft Damage: None 
Minor 
Substantial X 
Destroyed 
Unknown 

Aircraft Fire; None X 

Aircraft Explosion: None X 

Description of Damage to Aircraft and Other Property: 
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There was no damage to Other Property 

Go to Attachment.02, "Damage to Aircraft" and Attachment.03, "External 
Load Cable". 



Page 10 RECOMMENDATION 

Go to Attachment.05, "Recommendations" 

Page 10 MECHANICAL MALFUNCTION/FAILURE 

Go to Attachment.04, "Mechanical Malfunction/Failure" 
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Reference: ADDENDUM 
Pilot/Operator Aircraft Accident Report 
Helicopter - N311 VT 
NTSB Form 6120.1 

ATTACHMENT.02 

Damage To Aircraft 

A. No injury to person(s) .. 

B. No damage to other property. 

The insurer's legal counsel/claims adjuster granted authorization to access to the helicopter 
(N311 VT) that included following provision: 

The Pilot/Operator (Pilot) shall inspect, measure and record N311 VT and the other 
extracted items in the "as is" situation. Only plates, doors and ports that are intended for 
routine maintenance may be opened. There shall be no disassembly, removal, lifting or 
cutting with tools. 

The insurer will be selling the extracted N311 VT, "Where is, as is". 

C. The inspection found that Helicopter, N311 VT, was damaged at five (5) locations. Refer to 
Photo #0 1, attachment. 
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1. End plate of horizontal stabilizer. Location #1 . 

2. Vertical stabilizer, top end of leading edge. Location #2. 

3. Main Rotor Blade, one(l), tip separated. Other four (4) ofthe set of five, were 
undamaged. Location #3. 

4. Tail Rotor Blades, two (2), tip. Location #4 

5. There are evidences of damage to the portions of the airframe aft of the 
engine compartment. The indications are skin wrinkles, popped rivets, skin lifts and 
deflection of the alignment ofthe horizontal stabilizer in the horizontal plane. These 
findings require confirmation by further disassembly with tools to determine 
compliance to specifications of air worthiness and the requirement for airframe 
realignment repair. See Photo #0 1, Note Box, "ARROW POINT TO". 



D. Additional Photos are attached hereto to show details of the damages. The photos are identified 
as follows: 

Photo #02, Entire Left Side. 
Photo #03, Horizontal Stabilizer End Plate 
Photo #04, End Plate, Horizontal & Vertical Stabilizers. 
Photo #05, Vertical Stabilizer, Top 
Photo #06 MR Blade, Vertical View 
Photo #07, MR Blade, End View 
Photo #08, . MR Blade, Back View 

E. The inspection determined that two (2) items ofN311 VT are missing: 

1. External load cargo cable, 20ft. 

2. Separated tip of one Main Rotor Blade, approximately 9 inches. 

F. Search for the Cable and Rotor Blade Tip 

The Pilot/Operator conducted a search for the two (2) missing items. The following locations were 
searched: 

1. Wood platform, the location of loading for the return flight. 

2. Emergency landing site 

3. Flight route between the platform and the Emergency Landing site. 

Growth and vegetation allowed only minimal practical ground search. The cover of the ground by 
vines, dense low shrubbery and marsh restricted visibility and movement. A creditable ground 
search requires unaffordable clear-cutting of vegetation. 

Aerial search (low hover search patterns) was also conducted over the search sites. The visibility 
through the growth and vegetation was minimal. Only items that hung on top of the vegetation 
canopy could be seen. See attachment, PIC-A & B, N311 VT. 

The aerial and ground searches did not locate the Cable and the separated MR Blade tip. The Pilot 
discontinued the search for the following reasons: 

1. Impractical 

2. Financial hardship that cannot be justified. 
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ATTACHMENT.03 

External Load Cable 

External Load Cable (Cable). 

A. A stranded steel cable measuring 3/8 inch diameter, 20 feet long, and weighing 0.30 lbs per foot 
was used in the external load operation prior to the emergency landing. This cable was attached to 
the helicopter (N311 VT) at the electric cargo hook that is located on the belly of the aircraft. (See 
attached Photo #0 1 for electric cargo hook ). 

B. After the completing the airlift operation, the Pilot used the "Eject" switch, to jettison the Cable 
from the cargo hook. The ground crew of the external load operation coiled and loaded the cable on 
the floor of the rear cabin ofN311 VT for the return ferry flight to base. 

C. The Pilot/Operator's (Pilot) check of the extracted items did not locate the Cable. The missing 
cable was reported by the Pilot to the FAA Case Inspector. The aerial and ground searches did not 
locate the Cable or the MR Blade tip. The missing Cable raised the concerns: 

1. Did the Cable fail to jettison from the cargo hook? 

2. Did the ground crew coil and load the Cable in N311 VT? 

3. The narrative attached to NTSB Report, form #6120,1, 10/19/2016, reported the 
necessity for the Pilot to remain continuously on the flight controls during the final loading; 
therefore, the Pilot did not personally conduct an exterior preflight check. The check 
made by the non-aviation ground crew and the report on the aircraft intercom made in 
general language .... . were they complete and accurate? 

4. N311 VT was configured without the two rear doors (left & right). Did the Cable slide 
out? 

D. The Pilot investigated the situation of the missing cable and the findings are as follows; 
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1. The electric cargo hook system was inspected and tested. 

a. Position of circuit breaker for cargo hook electric supply circuit: "ON" 
b, The aircraft battery was reconnected to the electrical system. The electric cargo 
hook release switch was operated and it was followed by the release of the cargo 
hook jaw. ( 4 tests) 



c. The pilot lever for mechanical release of the cargo hook jaw was operated and it 

was followed by the release of the cargo hook jaw. (4 tests) 

d. The lever on the cargo hook base at the belly ofN311 VT for the mechanical 

release of the cargo hook jaw was operated and it was followed by the release of the 

cargo hook jaw. (4 tests). 

e. The attachment of the cargo hook to the aircraft exhibited no abnormal evidence 

of stress, stretching, loading or operation. 

f. The jaw of the cargo hook exhibited no abnormal evidence of damages from 

loading or operation. 

2. Scenarios where the Cable contacts the main rotor blades were developed, studied and 

investigated. 

a. Cable attached to electric cargo hook or snagged to landing skids.. The cargo 

hook is attached to the belly ofN311 VT between two long landing skids. Any 

Cable's reach to the main rotor must include contact with the skids and/or the 

airframe 

All surfaces of N311 VT were inspected for any evidence of contact with Cable. 

Evidence in this paragraph means: 

1 ). On painted or plastic surfaces: Rub discoloration, scratch or abrasion 

marks that can evidence contact with the Cable. 

2) On metal surfaces; Rub discoloration, scratch, abrasion or damage that 

can evidence contact with the Cable. 

3) At the five (5) damage location reported by the attachment, 
"ATTACHMENT.Ol, "Damage to Aircraft": Rub discolorations, scratch, 

abrasion or damage that can evidence contact with the Cable. 

The post extraction inspection found no evidence of contact between the missing 

cable, N311 VT and its parts. 

B. Cable dropped from the cabin. Coiled Cable dropped from the cabin will fall in 

the direction away from the main rotor. At the speed of N3112VT, the dropped 

coiled Cable cannot contact the tail rotor. 

Cable contact is further discussed in Attachment.4, "Mechanical Malfunction/Failure". 
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ATTACHMENT.04 

Mechanical Malfunction/Failure 

Part One 

The Pilot/Operator (Pilot) investigated, inspected and studied the emergency landing of helicopter, 

N311 VT, at a certain site in the Kohala Mountains. The purpose was to determine its cause and to 

identify those results and experiences that will improve future safety, maintenance and operations. 

The Pilot's finding of facts and analyses reasoned the following conclusions: 

1. Failure ofN311 VT's one (1) main rotor blade's leading edge erosion shield a) caused 

the internal damage of the blade itself and b) adversely unbalanced the kinetic energy, forces 

and configuration of the main rotor disk. See attached Photo #06, #07 & #08. 

2. After the failure, N311 VT continued flight with adequate lift and control. However, the 

progression of the eccentric main rotor disk (unbalanced kinetic energy, forces and blade 

configuration) was judged by the Pilot-in-Command (PIC) as symptoms of an imminent 

total loss of lift and control. Immediate emergency landing followed. 

3. All other reported damages are collateral to the eccentric main rotor disk. 

Part Two 

Pilot-in-Command's Report 

The emergency landing on unimproved vegetated terrain was the judgment, decision and execution 

of the Pilot-in-Command (PIC). Briefly, in the written report to the NTSB, the PIC reported: 

Page 1/6 

1. When helicopter (N311 VT) departed from the jobsite for the ferry flight back to base, all 

aircraft parameters and responses were stable and normal. Lift-off, hover, transition into 

forward flight and entry into the enroute heading were completed without incident. 

2. N311 VT was 5 to 6 seconds into the air speed acceleration and altitude climb when 

the initial shake ofthe cyclic control was identified. The shake frequency and intensity 

continued to develop. 

3. Simultaneously, blade separation was seen in the main rotor disk, and its amplitude 

was erratic and increasing. 



4. Airframe vertical movement (bounce) and vibrations followed. 

5. After 3 or 4 seconds of the initial cyclic shake, the flight controls were still manageable 

but the developments in the main rotor disk and airframe were assessed as leading to the 

eventual loss of control. The blade separation amplitude had increased to about 9 inches. 

The shake and vibration of the airframe were significantly more than the effect of heavy 

turbulence. 

6. The judgment call was made - the loss of control was imminent and the situation 

represented serious risks to the welfare and safety of persons on board. 

7. Immediately, an emergency landing into the available terrain was executed. From the 

initial cyclic shake to the final emergency touchdown/engine shutdown, N311 VT was 

controllable and responded to all control inputs .. 

8. The aircraft landed upright, plumb to the terrain and surrounded by vegetation. 

Two photos taken on the day of extraction ofN3 I I VT site are attached., "PIC-A N3 I 1 VT" "PIC-B 

N311 VT" These photos show the nature of the terrain and the final situation of the landing. 

Part Three 

Findings of Facts 

The photos and measurements from the post extraction inspection and the PIC's report are the 

essential records of the findings. Select photos are parts of this Addendum. Additional photos and 

notes are in the investigation files of the Pilot/Operator (Pilot). 

For reasons previously reported, the investigation and inspection did not include the disassembly of 

the helicopter (N311 VT) nor the laboratory testing of its parts. All analyses by the Pilot were based 

on the findings of visual inspection, exterior measurements, photographic records and the PIC's 

report. 

The availability of the missing cable and blade tip would have simplified and made lucid the 

findings of facts. In absence ofthe missing items, correlating physical evidence and/or events were 

identified. This approach was used to account for the missing items. 

The Pilot acknowledges that the findings of facts was closed with two N311 VT items missing, the 

separated tip of one main rotor blade and the external load cable. The reasons for the closing are 

stated elsewhere in the Addendum. If conclusive conclusions are mandatory, the search for the 

missing items must be made by clear cutting the growth and vegetation at the search sites. 
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Part Four 

Discussion - Main Rotor System. 

The understanding of the main rotor blade system's physics and engineering is a requisite to the 

analyses of the N311 VT incident. 

When not in motion, the N311 VT main rotor behaves as five independent relatively narrow air foils 

connected to a hub. 

In operational motion (rotating at flight speed), the five blades synthesize into a single large disk 

about the hub. This synthesis is the physics of rotating bodies. The behavioral properties of 

N311 VT' s main rotor disk are extreme. 

1. Angular speed of 485 revolutions per minute (RPM), 8.08 RPSecond 

2. Tip travel velocity of 456 miles per hour (MPH), 670 FPSecond. 

Within the disk, there are five (5) rotating blades. All five (5) blades will pass through a single 

point of the disk 8.08 times every second. Likewise, at a point of the disk equal to 12.30 feet from 

the center, each blade is traveling at 425.7 MPH or 624.36 FPS. Thus, governing conditions of the 

main rotor disk are: 

1. Instantaneous flow or transfer of concentrated kinetic forces and energy (within a period 
of a fraction of a second). 

2. Instantaneous development of events (within a period of a fraction of a second). 

To further understand the lethal nature of the main rotor disk, a familiar analogous situation of a 45 

caliber bullet fired from a gun is described. The bullet, at the muzzle, is traveling at 511.36 MPH or 

750.00 FPS; enroute, it is traveling at 262 MPH or 385 FPS. 

Discussion- Categories of Rotor Blade Damage by Cause. 

For the purpose of analysis, damage to a rotor blade of a main rotor disk are classified in two 

categories: 

1. Internal- damage due to causes that develop within the rotor disk. 

2. External - damage due to a foreign object intrusions into the rotor disk. 

Discussion - Characteristics of Blade Damage by Categozy of Cause 

A. Physically, an internal blade damage is distinguished by markings of tensile forces such as 

stretching, expansion and tearing. 
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B. Physically, an external blade damage is distinguished by markings of compressive forces such 
scratches, abrasions, shears and cuts. Lengthy and flexible objects such as the external load cable, 
cause damage(s) to other parts ofN311 VT and tangle into the main rotor system. 

C. Generally, internal blade damage is limited to one blade of the rotor disk per event. The blade is 
damaged by causes within the main rotor disk. Such causes are: 

I. Anomaly of the rotor disk hub (blade damper, connectors or control parts) 

2. Delamination and tear/lifting of the leading edge erosion shield, or, 

3. Erosion and lifting of the leading edge erosion shield. 

4. Instantaneous contact with a foreign object in the form of a high speed projectile such as 
a bullet. 

5. Internal structural failure. 

One (1) blade internal damage is the subject of many manufacturer's and government reports and 
publications. 

D. Within the rotor disk, an internal damage will develop a) eccentric kinetic energy, b) eccentric 
blade configuration, and c) transfer of lethal energy to parts of the airframe that are timed (meaning 
not instantaneous). Compared to external blade damage, internal blade damage develops slowly. 

F. An external blade damage caused by the intrusion of a foreign object such as by the external 
load cable is accompanied by the following conditions: 

1. The instantaneous development of eccentric kinetic energy and eccentric blade 
configuration within the rotor disk. 

2. Instantaneous and catastrophic loss of aircraft lift and control. 

3. Damages to the other blades of the rotor disk, and depending on the circumstances, the 
airframe. 

4. Instantaneous transfer oflethal energy to all parts of the airframe. 

Part Five 

Damage to One (1) Blade of Rotor Disk 

The following situations are indications of a damage to a single main rotor blade: 

1. PIC noted timed (gradual) anomaly development. 
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2. PIC had N311 VT under control throughout the flight to touchdown/engine shutdown .. 

Despite the nature of the terrain, N311 VT made a successful landing. 

The post-extraction inspection found one (1) blade damaged and the remaining four (4) blades 

undamaged. The damage blade's tip end was separated and that portion including its leading edge 

shield was not found. The separation was 12.30 feet from the hub center 

The physical overview of the damaged blade is presented by Photo #06, attachment. The blade is 

deformed: Bowed leading edge, skin wrinkles and depressions and about nine (9) inches of the tip 

is separated. The detailed physical view of the damage is presented by Photo #07 and Photo #08. 

The findings corroborates an internal blade damage. The damage at the tip separation is a gaggle of 

expanded and torn material, and bent and stretched parts. Such results are the mechanics of air 

entering the blade cross-section through the front of the leading edge erosion shield and projecting 

extreme air pressure. 

The inspection did not identify the manner of the entry of air through the leading edge erosion 

shield (delamination, erosion or projectile contact). This identification required the examination of 

the missing separated blade that includes a small (2.75 inch) portion of the leading edge erosion 

shield delaminated from the remaining end of the damaged blade. 

Critical Flight to Emergency Landing 

N311 VT' s rotor disk successfully flew the critical period with one ( 1) blade shortened by about 
nine (9) inches and with its tip damaged; plus four ( 4) fully service blades. The rotor disk suffered 

eccentricity of its centroid but it continued to provide the necessary lift forces and the forces for 
aircraft control. Within the disk, the kinetic energy was eccentric to induced distortion such as lade 

separation and transmitted enormous amounts of energy into the airframe. 

Part Six 

Other damages found by the post extraction inspection were classified as collateral damage. 
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Damage- End Plate, Right End Horizontal Stabilizer, attached Photo #01, #03 & #04. 

Collateral Damage: Separated main rotor blade tip deflects off the vertical stabilizer 
and damages the end plate. The damage on the vertical stabilizer damage is shaped like a 

saddle for the separated blade tip. 

Damage - Vertical Stabilizer, top, attached Photo #0 1 & #05. 
Collateral Damage: Hit and deflection by separated blade tip. 

Damage - Tail Rotor Blades, Two (2), attached Photo #0 1 & PIC-B N311 VT. 
Collateral Damage: Tail rotors damaged by bush and shrubbery during the touchdown of 

emergency landing. 



Page 6/6 

Damage - Airframe, attached Photo #0 1. 
Collateral Damage: Internal damage to one (1) main rotor blade made the main rotor disk's 
centroid and kinetic energy eccentric. This condition transmitted to the airframe stressing 
movements and energy. Without disassembly, the extent cannot be determined.. The 
assessment after close examination is considerable airframe damage. 
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ATTACHMENT.OS 

Recommendations 

A. The emergency landing ofN311 VT was made on decision of the Pilot-in-Command (PIC). The 

post extraction investigation and inspection corroborated the PIC's judgment, decision and 

execution. 

B. The findings of fact reasoned the mechanical malfunction/failure is the cause of the need for the 

emergency landing, see Attachment.04, "Mechanical Malfunction/Failure". 

C. Debriefing the procedures of the operation and emergency landing identified the three additions 

to the current Pilot's standard operating procedures. 

I. Pre-flight Aircraft Exterior Check: The check of the tail and main rotor blade's 

leading edge protection tape shall be a requirement of the preflight checklist as an individual 

and separate listing. 

2. Flight in 'Rear Doors Off' Configuration: All material or item loaded on the floor for a 

a flight in the 'Rear doors off configuration shaH be required to be physically secured to a 

tie-down fixture to prevent movement and loss from the cabin. 

3. Unimproved field loading and departure procedures: In operations that require the pilot 

to continually remain at the flight controls, clearance is an advisory of the ground crew. The 

pilot shall validate the advisory with routine signal or voice communications reports on 

individual item, function or procedure. 

D. The recommendations of paragraph C., above, has been added to the Pilot's operating 

procedures. 
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Photo taken immediately 
before the extraction from the 
emergency landing site. 
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