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Ground Rules

T r
Tl s | e E r - L ew = [
Mr ihe Natonal transportation saiety board

NTSB 831.13 Flow and dissemination
of accident or incident information.

(b) ... Parties to the investigation may
relay to their respective organizations
Information necessary for purposes of
prevention or remedial action.

.. However, no (release of)
Information... without prior consultation
and approval of the NTSB.
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Avolid discussion of “Probable
Cause”, unless determined and
published by the NTSB

This presentation Is provided for
accident prevention purposes only




e
i

%9 Ground Rules

Each accident is unique

Although the results may be very similar the
causal factors leading up to an accident are
seldom exactly alike.

Therefore i1t Is unlikely that any two sets of
findings, recommendations, or presentations
will ever be the same.

It IS Imperative that you focus your attention
on the underlying “root” causes for each
unique accident and avoid comparing one
Investigation or presentation against another.




“The PROCESS”

What happened?

(gather facts)

Why did it happen?

(causal analysis)

What can we do to prevent it?

(develop recommendations)

The 3W'’s of accident investigation



Cessna 185 Loveland, CO

Mission Pilot training February 7, 2000
Vveather VMC Duri flight ' the flight
: uring a flight review, the flig
Da_mage Substa_mtlal Instructor, who was at the
Injuries OLUERUINGIE controls, failed to maintain
Procurement Fleet directional control as the

NTSB ID DENOOTAO49 aircraft touched down and the
aircraft spun to the right
(ground loop) striking the left
wing on the runway.

The pilot-in-command allowed
the flight instructor to make the
landing without ensuring that he
was current in the aircraft and
current in tail wheel aircraft.
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The National
Transportation Safety
Board determined that
the probable cause of
this accident was ... - The failure of the pilot-in-

command to maintain directional

control, resulting Iin an
Inadvertent ground loop.

Probable Cause

A factor was the crosswind.




DAS @nservauoens
_OVElana, €O, Fepruary: 7; 2000

Crew Resource Management
- Are thorough pre-mission

| ssue

Pilot-in-command did briefings being conducted for
not know the flight all missions?

LS ERUI SN - Do pilots routinely check
current in either tail A

wheel aircraft or this A
model of aircraft e qualifications

 skill-level
e physical and mental state

- Does everyone feel comfortable
halting unsafe operations?

Supervision

8- Do you know what you're getting
4 into when you approve a mission?




DAS @nservauoens
_OVElana, €O, Fepruary: 7; 2000

| ssue

Pilot In left seat N
received minor head Aviation

injury when his Life Support Equipment
headset hit the door

— Should DOI require the install
of dual shoulder harness
restraint systems ?

— Should DOI require the use of
flight helmets instead of
headsets ?




DAS @nservauons

_OVElana, €O, Fepruary: 7; 2000

| ssue

Informal flight plan
with pilot who drove
crew to airport

Mission Planning

- Why do pilots fail to comply
with OPM 00-2 requirements
o] g

e flight plans (FAA, ICAQO,
Bureau approved, or an OAS
approved vendor program)

- flight following

=% - How can DOI improve compliance
1 with OPM 00-2 ?




DAS @nservauoens
_OVElana, €O, Fepruary: 7; 2000

| ssue

Aircraft inspection overdue

Mission Planning

— Do pilots commonly
overlook required
Inspections (i.e. 100
hour inspections)?




| ) Aviation Accident Review

Cessna 185 Talkeetna, AK
June 19, 2000

Mission Passenger transport

Weather VMC _ —
(to IMC w/thunderstorms) REauULt RISy (R g N ool g

Damage Destroyed three people to a basecamp in
Injuries Four fatal

Denali NP the pilot
encountered adverse
weather. The pilot turned
the aircraft around and
found his retreat blocked by
the weather. After an
extensive search the
wreckage was located.

Procurement Rental
NTSB ID ANCOO0OGAO071

Er T

There were no survivors.
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The National Probable Cause
Transportation Safety
Board determined that
the probable cause of
this accident was ...

- The pilot"s continued flight
INto known adverse weather

conditions and subsequent

In-flight break-up.

Factors in the accident were
weather conditions consisting of
low ceilings, turbulence, and

and an occluded front with
convective activity, and
Inadequate oversight of the
flight by company management.




X gpservauons
lalkeeina, AK, June 19, 2000

|ssue N .
_ Mission Planning
Pilot encountered

unanticipated adverse FERAACIGCECVEUEIC T (o {T1)Y

weather enroute to utilized ?
Denali Base Camp

e time for planning
« FSS weather

 PIREPSS

-l

“ - Were alternate routes planned

and emergency landing areas
Identified ?




X gpservauons
lalkeeina, AK, June 19, 2000

|ssue
_ Crew Resource Management
Pilot encountered

MEA e e = R\ g8l — Do pilots use available personnel?

weather enroute to - clearing aircraft
Denali Base Camp

e reading checklists

- Do passengers know they can
say NO ?

i i

Communications

- Would more VHF / FM
repeaters increase PIREPS and
enhance safety in this area?




ONServauons

lalkeeina, AK, June 19, 2000

| ssue

Contract pilots and
organizations would
benefit from, but
generally do not

participate in, DOI
conducted briefings

Education

Should contract organizations
and personnel be involved in
aviation safety training events
such as:

* mishap reviews
e hazard reporting procedures
e safety policies




Aviation Accident Review

cessna 337 Battle Mountain, NV
Mission Pax Transport July 12, 2000

Weather VMC

Damage Substantial Aircraft landed with the gear
Injuries None retracted at the Battle

Procurement Rental Mountain airport.

MECAERNES LS The pilot was focused on the

wind and his airspeed and failed
to extend the gear.

The pilot did not use available
aids to ensure the gear was
extended, i.e. a checklist, other
crewmembers, the warning horn
or the mirrors.
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The National
Transportation Safety

Board determined that Probable Cause

the probable cause of
this accident was ... - The failure of the pilot to
extend the landing gear, and
his failure to follow the
published before landing
checklist concerning extension
of the landing gear.




DAS @nservauons
Sattieiviountain, NV, July 1z, 2000

Issye Procedures

i i - - How do we ensure pilots
Plrllgi_&ggcgr%rﬂgg%ig{d properly prioritize actions
and forgot to lower and maintain situational

- ?
the landing gear awareness

— Would use of a checklist have
prevented this accident ?

- What should DOI do for
failure to use a checklist ?

— How can DOI ensure pilots

conduct thorough pre-mission
briefings ?




DAS @nservauons
Sattieiviountain, NV, July 1z, 2000

| ssue Crew Resource Management

Pilot-in-command did — Should DOI require all
not use a checklist alrcrewmembers to be
and forgot to lower trained on CRM
the landing gear

- Why do pilots fail to use
available personnel to...

* read checklists

e ensure landing gear iIs
extended




Aviation Accident Review

Bell 206L-1/C30P
Mission Pax Transport Montello, NV

Weather VMC
Damage Destroyed August 3, 2000

Injuries One fatal While on a mission to transport

S /0 firefighters, the helicopter
One minor

Procurement Exclusive use KiialasaaacliCIRIUTINE
NTSB ID NG v suddenly and violently rolled to
the right. The main rotor
separated and the aircraft came
to rest on its skids. The
passenger in the front left seat
was seriously injured and the
passenger in the left rear seat
was fatally injured.
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Left Front Passenger

A e £ R T

R b S Loty
2nd e A P
Main Rotor [ 0




Left Front Passenger

¥ Analysis by the "
| U.S. Army Aeromedical
Research Lab




Left Front Passenger
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Both Front Passengers

Seatbelts | Shoulder
held 2= harnesses




Left Rear Passenger

not required and
not Installed

Seatbelt] . | But a shoulder
i held [ harness was
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The National
Transportation Safety
Board determined that
the probable cause of
this accident was ...

Probable Cause

- The loss of control In
hovering flight and impact
with terrain for undetermined
reasons.




DAS @nservauons
VIGNTEIO; INV; AUGUSL o; 2000

| ssue

Use of flight helmets Iy RVEVIIonNT (BIosloa
saved one life Equipment

- How should DOI encourage
maximum use of available
ALSE (i.e helmets) ?

Should DOI require the
Installation of dual shoulder
harness restraint systems ?




=% Aviation Accident Review

Bell 412 | ~ Cold Springs, NV
Mission Fire Suppression August 13, 2000
Weather VMC |

Damage Destroyed
Injuries One fatal
Procurement CWN
NTSB ID LAXO0GA297

NTSB Investigation On-Going
Preliminary Information

On a fire suppression mission a
Bell 412 using a Bambi Bucket
crashed on a rocky hillside. The
single occupant, the pilot, was
fatally injured.
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On August 13, 2000, at 1646 hours
Pacific daylight time, a Bell 412,
N174EH, was destroyed when it
collided with mountainous terrain
while conducting a water drop on a
wildfire along a ridgeline near Cold
Springs, Nevada.

The helicopter was operated by the

Bureau of Land Management as a

public-use firefighting mission
under the provisions of FAR Part 91

| The airline transport pilot
| sustained fatal injuries.

’( = || Visual meteorological conditions

\| prevailed for the accident flight.




The investigation has revealed that
the crash sequence began with a
catastrophic failure in the #1
|| engine’s compressor turbine (CT)

| section.

Detailed metallurgical analysis
Indicates the fracture of the #1
CT disc occurred as a result of

cyclic stress rupture (a phenomenon
where at high temperature a material’ s strain
resistance is compromised).

“In summary, the CT disc failed due
to stress rupture brought about by
3| sustained operation near or above

M| acceptable limits. No material or

|| design deficiencies were

identified.” (Sidla, TSB)










Flight path

]
:
- y' -._
R o S
-J-.
e f
: .
’ A R : b
LB A - A
'Y | 1
3
!
{ .
sk :
i ?_.?'1 A i
i ] A



Initial
Impact
of
Initial Impact of Bucket

Fuselage
















L Additional |
|ring Inside
180% ring

LA w:d

‘ wa added

“_f‘ i 1

",

-l R
-'-. -




OverS|ghtby Hellcopter Managers

PAGE [ ofF |

AIRCRAFT CONTRACT DAILY DIARY DATE: 7~ 24 ~¢e
F5 53 1'43@1 19

it
0 wAmec JR4b NSUHOH £
1. CONTRACTOR 2. CONTRACT NO. / [TEM NO. 3. HOME BASE . CURRENT LOCATION OF ARCRAFT
MTYEH Belk 12
4. AIRCRAFT NO. AND MAKE/MOOEL 5. GOVT. REPRESENTATIVE ON SITE 6. CONTRACTOR REP. ON SITE
_ (RREGUAR  ________ (W¥REGUUR () REGULAR
7. PILOT(S) ON DUTY { } REUEF 8. MECHANIC(S) ON DUTY ( ) REUEF 3. ORIVER ON OUTY () RELIEF
CLERE
10. WEATHER 11. FUEL PRICE 12. OTHER AIRCRAFT ON BASE
13. STANDBY/AVAILABILITY: BEGIN: END: TOTAL:
14, EXTENDED AVARABILITY: BEGIN: END: TOTAL:
15. SERVICE TRUCK MILEAGE BEGIN: END: TOTAL:

16. WORK ORDER ISSUED (Include Suspend/Resume) 17. INCIDENT /HAZARD REPORT (S) ISSUED?

() YES (Anach Copy) { JNO
8. LIST MATERIALS FURNISHED TO JOB SITE 18. LIST EQUIPMENT ON STE
(Furnished By: G - Govt; C - Contractor; ;S - Subcontractor] ) {Fu mshodBy‘ G - Gowt; C - Contractor; + § - Subcontractor] ]
Rem Hours Used |Furnished By _Hours Used |Furnished By

MR conet wepked el PileT
Gtod. oLo NAM (6T, meowae PieT. SHUTTLCO
Chonds gn) A, BuckeT WK Pepformed Tv THE
AcTeinew), WenT oyet Aqain Tiat WE Ao AN Heney

Do WANT THOM ogmrwm,uq ) THE SHIp Becant Hs 1B
Tat By oF A BAAET,




CWN Helicopter Contract

Load Calculation Requirements

oot TR ORI 7 A T O

HELICOPTER
U.S. DEPARTENT OF THE INTERIOR MODEL

1999 - 2000 - 2001 S e ST DIy ||t

Pilot Project Mate
Time
-
MNeparture Base FPressure ALT

Toemporature

o DNestination Base Fressure ALT
Temperatune

] Helicopter Eqguipped Weight

1 Flight Crow Weaight

Fuel ((ials X Iha.)

INTERAGENCY | o

(3] O perating Weoight

PR T gy

F | (1 i1 oGE
UAS|  CALL-WHEN-NEEDED '
| n.n--u‘; Corm putesd Giross Weight

HELICG FTEHS : 8  Fixed Weight Reduction
] Adjusted Weight (7 Minus &)
- 1 Takeoff/ Landing Limita
P {Handbook Limitation Section)
v :_g 11 Selected Weght
{Lowest of 9 or 10 for Nonjettisonable)
. ]
L2 Ciperating Weight (Line ) |

13 Allowable Pavload

14, Poassongers and  or Cargo

PROJECT: CALL-WHEN-NEEDED MEDIUM AND
HEAVY-LIFT HELICOPTER SERYICES

Names
Weight

LOCATION: NATICH-WIDE

CONTRACTOR: YVARICUS

Actual Pavioad

15
_ 18.  Actual Gross Welght (12 Plus 10
AWARDING OFFICE: USDA FCREST SERVICE AND {Must Not Exceed Line 11)

OFFICE OF AIRCRAFT SERVICES ]-’I.I_:_ = -
HIFC I . Foreman

CrAS-GT ((2781)




CWN Helicopter Contract

Load Calculation Requirements

0 TN IR o 20 A TR

[FB 49-99-02 Page 146

J.11 STANDARD INTERAGENCY LOAD CALCULATION INSTRUCTIONS

(1) PURPOSE. The purpose is to ensure that the aircraft is capable of carrying a specified
identified elevation at a given density altitude,

Pilot Is required to
complete Blocks 1-13

HEMG Is responsible to
check the pilot

The Pilot must utilize the applicable charts in the aircraft flight manual. referencing them each time a
is initrated. The Helicopter Manager 1s responsible for ensuring that the Pilot does this.

-IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

T .

U.S. DEPARTENT OF THE INTERIOR

HELICOPTER

MODEL
HELICOPTER LOAD CALCULATION N
Pilot Project hate
I'irme
Pressure ALT
.II'I"'IJ'II'E:I.l-\.lf'I
: Haas Pressure ALT
.:II'I'ILII-':'l 1
% o Eguipped Weight
1 ht Crew Weaight
| ils X I
Ciferating Woight
1051 O E
it o ¥ Waigh
Weight Heduetios
justed Weight (7 Minus 8
L ‘Mhakeaff Landing Limits

andbook Limitation Section)
cled Werghi
wwest of 9 or 10 for Monjettisonable
| Cyerating Weight (Line )

For USDI agencies, the Pilot 18 required to complete Blocks 1-13. For USDA-FS, the

Pilot 18 required to complete Blocks 1-11.

The Pilot must utilize the applicable charts in the aircraft flight manual, referencing them each time a load calculation

is initiated. The Helicopter Manager is responsible for ensuring that the Pilot does this.

The Pilot signs after the Helicopter Manager has completed the remainder of the form.
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Load Calculatlon

i. Daparturs Bass

D

- ) -
Tima 3 : u/
FProssurs ALT g

el BN AL L UF LHE LN BRRIO R
I-I::I..IEDPI"EH LOAD CALCULATICIH

3. Destination Bass

— e e
Departurs Bass

Allowable Payload

.

- | Helicnpter gqllipplld Waeight

Flight Crew Weight

Destination Base

3. Haelicopter Fguippsd Weight

5. Fuel (Gals X Iha) / .f.'.‘ o0 4. Plght Crew Weight 3 2o

8. Operating Weight m% o f-c:u 5. Fusl (Cals. X Iba.} yE-X-X-
e s AT 11 2e> _-E" o | 8 _Operating Weight ﬁg' £ o c;uE

R Fixed Weight Redurtion i?ﬂ TE'T 7. Computed Gross Waight 117z | 1] o0 O
9 Adjusted Weight (7 Minus #) )21 ©| Jp oo 8. Fixed Weight Reduction ey r iz oy w Al

1 andbeoh Limitation Section) j) 2 eo 0. Adiusted Waight (7 Minus 8) 1310 | VHooo
it m::ﬂtm for Monjettisnnable) ‘,I / ES 4 ‘,} / Q'ZJ_C’_“ Py Tﬁmﬁ;ubl:ﬁ::{-&f:;“ﬂ-mmm fﬂ. ? o o

12 Operating Weight (Line 6) @Ll~0 il tBl:l:.cw:: by -y P MNonjettisonable) ' f 3}' o //2 X2
% Allowniie Faylcad 1_¢'Z Z 10 @ 12.  Operating Weight (Line 6) T 7. 30 o
14. Passsngers and/or Cargo S A Payaad 7 ; oo

1%

Actual Payload

Actusl Gross Wﬂ-ht '

14.

Passengers and/or Cargo

Allowable Payload

The maximum allowable weight
(passengers and/or cargo) that can

be carried for the mission




Alrcraft Performance Planning

BHT-412-FM-1

BE” Madel 412

ROTO RCRAFT
FLIGHT MIANUAL

S/N 33001 — 33107
HaSW

AREGISTRATION NO.

APPRGVED BY_MM AN

MANAGER

ROTORACRAFT CERTIFIGATION OFFICE
FEDERAL AVIATION ADMINISTRATION
FT. WORTH, TEXAE 78183-0170

DATE JANUARY B, 1981

THIS MANUAL SHALL BE IN THE HELICOPTER DURING ALL OPERATIONS

Bell Hullnnpturm

......................

COPFTRICHT RO Dl
FOET ORFICE BOK 483 » FORT WORTH, TEZAR TR100

9 JANUARY 1981
REVISION 18 — 26 MARCH 1998

.' -H--s.'. A& [

—— .

BHT-412-FMS-35.2

pell 412

ROTORCRAFT
FLIGHT MANUAL

SUPPLEMENT
CATEGORY B OPERATIONS WHEN
CONFIGURED WITH NINE OR LESS
PASSENGER SEATS

34001 — 34024

33001
WHEM 412-075-008-111
TORQUEMETER IS INSTALLED

23107

- D
10 APRIL 1887

This supplement shall be attached to Modal 412 Flight
Manual when helicopter s configured with nine or less
passengers seat configuration.

Information contained herein supplemeants lnformation
of bazie Flight Manual. For Limitations, Pracaduras, and
Performance Data nol contalned in thls supplement, or
other applicable supplements, consult basic Flight
Manual

[P ——— ]
|.-|.|’FI' Gl

TG TE A —
‘h\-l BELL HELIOOFTEN TTH 10N e

& DMEIOH OF TEXTRGH :m‘-lm
ALL WEUETS RESTAVED

Beil Helicopter [IZSIL]
b Dubmdiny ol Tnmee b

10 MAY 1986
REVISION 1 — 23 APRIL 1998




Section 4 412 ROTORCRAFT

. Alrcraft

BHT-412-FWVIS-19.1

HOWVER CEILING Pe rfo rmance
Planning

IN GROUND EFFECT

POWER: SEE MOTE BELOW
EMNGINE RPM 100%
GENERATOR 150 AMPS (EA )

/—14,000 FT. DEMN. ALT. LIMIT—\ I n Ground

T A f
=2 T g Effect
" = s / . /"" \ T R
=7 - TN N ISE AT e (st e
o O | —1 | SRR B R e
A ‘DG/ 1 1 \ I i |
«‘V I X ~—— MAXIMUM GROSS
é?/ /I \ \ WEIGHT LIMIT
i o i 1 \
]
A S | f ilot's | q | IAX. ORT =
1 N 1 (rqm pilot’s load calc) sdle | Sk
1 VS s ' =T N
= ~1 | \

Conservative <
figures for i
Helibase | P CLAT HEATER OMN (21°C)

s Il o

- L - 10,300 Ibs
L~ A - i L
1 2B°C Max IGE
—30-30 -20 —-10 O 1 o "20 40 50 60 2 o 10 e e & TOO0O
OAT — " C T

3.5 4.0 4.5 5‘0 5 4 kg >2 T000
GROSS WEIGHT

412900-23-10>

Figure 4 — 4. Howver ceiling in ground effect (Sheet 1 of 2)



e FLIGUT MANUAL Ailrcraft
33001 THROUGH 33107
BHT-412-FMS-19.1 Pe rfo rmance
HOVER CEILING
TAKEOFF POWER

OUT OF GROUND EFFECT Planning
ENGINE RPM 100%:

GEMNERATOR 150 AMPS (EAL)

CALUTION: OGE HOWER OPERATION MAY RESULT IN VIOLATIO

F— 14,000 FT. DEN. ALT. LIMIT —y OUt Of Ground

D | 16436 '““%&S Effect

' (from hellcopter) ;

ﬁ
NG

7T A o
pdVr
9%

|000C

| i | N

i

ooo Bk
bl 7

\ i
52

BE (N |
A 5500’ = 8
E>d 1D (from pllot S Ioad calc)
EBZAN | Pzan: MR
L ST : | | ‘
| F ﬁ P i I -
Conservative Bg s §
figures for B&Il 3 0
Helibase 1 | A e |

-
o I Nk

/

|
Y
P
7

|
|

[ ~ 10,300 Ibs

|
= 7% ~9,700lbs  °°

4 (o] g (o le
GROSS WEIGHT

412900-24-1E ") Rnn IhC‘

VUV TVO
Figure 4—-5. Howver ceiling out of ground effect (Sheet 1 of 8)



Load Calculaio - AIIowabIe Payload

Filst

!- U.5. DEPARTENT OF THE INTERIOR
A HELICOPTER LOAD CALCULATION

o .’Efw 2

MO

!IL

I. Departurs Rass

Project

1 Destination Bass

[5500 126°C =

A 1 5500'/26°C

/380

300 (287+gear)

1000

86E|3O

OGE

10,300 ' 10,300

JET
10,300

11,900 (pg 1-1)

3. Helicopter Equipped Weight s onature /L1
Temperature
4 Flight Crew Welght ‘ =
3, Hehc r Equipped Weight
B Fusl iGals X
A  Dperating Weight i L Tt Crew Welgh
n Fuel iGals X 115
T f‘mmomw.th h & Operating Weight
1IGE
B.  Fized Weight Redurtion I
Computed Gross Weight
5 Adjpested Weight (7 Minuas 8 S
i 1;; sof i/ Landing Limits 8, Fixed Weight Reduction 390 .
(Handbook Limitation Section)
9, Ad ed Weilght (7T Minus 5 9_,210
1. Belected Waight
iLowsat of % ar 10 for Hinmnjettisanablel '|| :Iil l|‘ ; g E.I.rl:lil.“-';l
h dmitation Section)
12 Dperating Weight (Line &) 11, Selected Wesght
o *“u,_.hi.r.ﬂ“d 'Iﬁ-'w--s-'l o 9 oar 10 for :\n|1:|l||'.-n1'|_llln | | 9,910
4. Passengers and/or Cargo

10,300

1% Artusl Payload
T Actusl Gross Weight

Hover in ground effect (HIGE)
Hover out of ground effect (HOGE)

Allowable Payload

that can be carried for the mission

| 8680

8680

1230 |

The maximum allowable weight (passengers and/or cargo)

1230 Ibs
1620 Ibs

1620

I




Load Calculatlon Allowable Payload

Pilst U.5. DEPARTENT OF THE INTERIOR

HELICOPTER LOAD CALCULATION

woner - Bell 412

MO

I. Depariurs Bass

1 Destination Bass

1. Helicopier Equipped Weight

i 1 6430'/28°C

4 Flight Crew Weight

7380

e SR 300 (287+gear
Fuel 1 X 1 1000

7 Compuied Gross Weight I z Weighit 86]80

B, Fized Welght Redusrtion i ] —

8 Adjaeted Weight (7 Minus 8 e e e 9,800 9’700

% pee e s Weeh B 390 | JET

s S st et 9,410 | 9,700
.H..nw-'l of & ar 10 for Nonjettisonahble) _1” -Ir:j!.:,.[.'ﬂ“f_ 1 1 , 900 (pg 1 _1)

12 Opersting Weight (Line 6 o

11 Allowahis Payload 5 : il I\l|“||-1.ll-:“:- 10 for N nabl | 9,410 9,700

4. FPasssngers snd or Cargo ﬁ 1 F We ldne E 8680 8680

" E 3 Allowabl Payion 730 | 1020

; > | 14 Prams r= mnid

1% Artusl Payload
W Actusl Gross Woeig ht

Allowable Payload for Dropsite

Hover in ground effect (HIGE)
Hover out of ground effect (HOGE)

730 Ibs
1020 Ibs




FAA APPROVED

BHT-412-FMS-35.2

HOVER CEILING OUT OF GROUND EFFECT

TAMEOFF POWER
ENGINE RPM 100°%%
SENERATOR 150 AMPS (EA.)

SKID HEIGHT 60 FEET
HEATER ON OR OFF

o°C TO 52°C

NOTE: THESE DATA VALID FOR ZERC WIND OUTSIDE OF TLE C&ITIcAL \WIND A ZIRALFTH
AR A IREFER TO FIGURE 4-5)

il Conservative |-
B e

Aircraft Performance
Planning

Out of Ground Effect

figures for \x\ =
Helibase NS
gl \ RVN —
il N T
[ q?-‘.r/ \ X \\ e
s - AMA X OAT N KL%\‘ 10
e N
30
3. 5500’ 5 %
e _ (from pilot's load calc) _{ N\

/'/ é@/‘ h \ \%' \\
=S I !Tﬂ ' . ;
ﬂé:ea[‘-"—w /I < “a’
S // } N
Pl A e | -
e I ; ‘

;
B : ! =
e - 10,300 Ibs
S .. _. 30 40 50 ©o SN .. P
OAT ~C =5

4.0 4.8
GROSS WEIGHT

11
R 72 LB x 1000
5.0 5.398 kg x 1000




MODEL
NO.

Dats 3_; 200

Times
Pressurs ALT 3 .3 © O
Tamperaturs + 3o
Pressurs ALT
Temperaturs

7238¢e

R

A O

/0

o0

gé

1GE

(s~
OGE

lIze

/ &80

Ta -
o

VIpit-N

/loeo

I/, 2¢ 0

/[ 3ie

[eo D

2é o0

Rboo

&ZEQ gf Oo

412 ROTORCRAFT
FLIGHT MANUAL
33001 T T T 33107

Pilot’s Flawed

HOVER CEILING
IN GROUND EFFECT

EE NOTE BELOW
100%
R 150 AMPS (EA.)

Alrcraft -

Performance
Planning

14,000 FT. DEMN. ALT. LlMlTﬁ‘

NOTE: THESE 1GE HONMER

CEILINGS ARE BASED oM
DENSITY ALTITUDE LIMITS FOR
TAKEOFF AND LANDING. THIS

HELICOPTER CAN BE HOVERED
IGE AT THE INDICATED GROSS

NN

3 NS VWEIGHTS WVITH LESS THAMN
\ MLASL OAT TAKEOFF POWER FOR TEMPER-
b s S Faat 2
. i EENO’ | MSI Ve 5 e T
1 [P OAVAW Vi | | |
£ GROSS
\ WV E T LINIT
\ ° ! |
1 ‘,l :
. L\ MA X oé‘:‘——-ﬂ
1
/ ; \1 s5cP o ——-—-\}-k
j/ dl : b,
i - i O
,/: A } )
1 L °
= _I Y
K °
—
S Sl :
< °
i ] ®
e
ﬁ'ﬁg? I :

-7 | MAX. OAT HEATER ON (21°C) . 11,700 Ibs
| «Calculated|
|
f . IGE
h NNO/ '

10 20 € 2 so s o 10 11 Z LB X 1000
o 35 a.0 4.8 5.0 5.4 kg X 1000

GROSS WEIGHT

Figure 4 —4.

Howver ceiling in ground effect (Sheet 1 of 2)
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BamblBucket Loading

R L

Gy Capacity Gross Weight | Empty Weight
ode

Irmp. Gal | WS Gal | Litres Lbs Ky Lbs K
6072 72 270 666 203 66 30

21 365 870

395 70

32

106 | 410 971

441 70

£

120 | 455 | 1072

487 T

)

144 | 545 | 1273

579 i

33

1800 | 680 | 1574

797 i

34

210 | 7895 | 1876

853 76

35

240 | 910 | 2135

270 135

&1

[ 100%
S 190%

80%

¥3996

324 | 1225 2833

1200 154

70

167

v% az0 | 1590 | 3667 | 1667 |
2.1

ATATN A= 5

Model 3542

420 gal
378 gal
336 gal
294 gal

3667 Ibs
3282 Ibs
2934 Ibs
2585 Ibs




Loa Calculatlon

m e P .
Pilot Profen R *:11: Jan[ SPIER Bal| 412 ui{-.ilr.‘-_lzq.lrlmi TER Bewz
1. Departurs Rase Date _- = EL-n.-:r-I_ = —
% Destination Base Time | Time
ST e o 5500126°C || [ Fesaea 6430728°C
4 Flight Crew Weight .'J.“;;TI:" ALT T - ";.M T
5 Fuel (Gale X hay 7380 7380
8 Opersting Weight 300 (287+gear) 300 (287+gear)
1000 ' 1000
oo e | 8es0 8680
| A Fixed Weight Redurtion | o o] _oaH
T S ] |11,500 | 10,300 11,100 | 9,800
| 10, Takeoft/Landing Limits 3,4 390 JET 390 JET
| —andhont Lamfation Section) | 11,110 10,300 10,710 | 9,800
11, Belected Waight .
Lot of 1 o e || 11,900 (pg 1-1) |} ]| 11,900 (pg 1-1)
——rmeone T P ® - |11,110 10,300 |} |l20,710 | 9,800
11 Allowabls Payload " | :

8,680 | 8,680
2,430 |

8,680 @ 8,680
2,030 ] 1,120

4. Passengers and/or Cargo

1,620

]
E

whi

Model 3542
100% 420 gal 3667 Ibs

- 190% 378 gal 3282 Ibs
80% 336 gal 2934 |bs
(O% 294 gal 2585 Ibs




How big of a bucket could have been carried

o AT TR L OO AL TR Y e

16. SPECIFICATIONS

16.2 Suggested Buckets for Different Helicopters

Mote: These are guidelines only.
The helicopter operator must make the decision as to which model Bambi Bucket is appropriate.

Bambl Model Gross Wt (Iba/Kg) Suggested Helicopters
6072 666/303 Robinson R-44
8096 870/395 Bell 47 & 206A, Enstrom F28F, F280FX, Rogerson

Suggested Buckets for Different Helicopters

The following 13 a recommended stzng chart of Batnb Bucket for vanous
helicopters. It should be stressed that this 13 only a gmdelme, and the
decision 15 ultmately up to the helicopter operator,

s i i N —
2732 SRR NN Bnll 304 Sikarely S.TRA S.768. MD Explorer
3542 366711667 Augusta AB 212 & AB 412, Bell 204B, 205, 212 & 412 SP,
Huey UH-1H
4453 4487/2085 Aerospatiale Puma, California/Sikorsky S58T, W3
Sokol
5566 E725/2602 Aerospatiale Puma, Bell 2148 & 214 5t., Kawasaki-

Boeing KV107, Sikorsky UH 680-A (Black Hawk), MI-8,
MI-17



How big of a bucket could have been carried

'1‘! ;« }é_’-r,":_
y 4 b AN

Capacity Gross Welght Empty Weight
Imp. Gal | US Gal | Litres | Lbs Ky Lbs Ky
6072 60 72 | 270 | 666 303 66 30 |

Model

rfg fJ\..‘ ;

8036 80 96 | 365 | 870 395 70 32

011 a0 108 | 410 971 441 70 37 at 260 and SSOOft
1012 100 120 | 455 | 1072 487 72 a3

, 1620 Ibs
1214 120 144 | 545 | 1273 5278 73 a3 - —

1518 150 180 G680 | 1574 97 Th 34 /
Model 3542

1821 175 210 | 795 | 1876 | 853 76 35

2024 200 240 | 910 [ 2135 | 370 135 61

2732 270 324 | 1225 2853 | 1300 154 70 100% 420 gal 3667 IbS
@ 350 420 [ 1550 3667 | 1667 167 76 ' 90% 378 gal 3304 IbS

4453 440 530 | 2000 | 4587 | 2085 170 85

5566HD | 550 | 660 |2500| 5805 | 2638 | 304 | 138 80% 336 gal 2056 Ibs

5870HD | 585 J00 2655 6170 | 2805 | 330 150 |

6578HD | 650 | 780 [2955| 6846 | 3111 | 256 | 162 70% 294 gal 2607 IbS

7590 750 900 | 3405 TS5 | 3534 | 375 170

HLZ000 | 1100 | 1320 [5000( 113%0 | 5177 | 390 177

HL7600 | 1667 | 2000 (7570 17115 | 7780 | 465 211 TOO heavy |n a” Conflguratlons

HL3800 | 2167 | 2600 | %240 | 22180 | 10081 | 530 241

A1ORY




How big of a bucke could have been carried

'1‘! ;« }é_’-r;l
y 4 b AN

IJH

K iy
Capacity Gross Welght Empty Welght ’é
Imp. Gal | US Gal | Litres | Lbs Ky Lbs Ky
6072 60 72 | 270 | 666 303 66 30 ‘

Model

8036 80 86 | 365 | 570 385 70 32

a011 an 108 | 410 a7 441 70 32
at 26° and 5500ft
1012 100 120 | 455 | 1072 487 72 33
y 1620 lbs
1214 120 144 | 245 | 1273 579 7= 33 . —

1518 150 180 | 680 | 1574 | 797 75 4 R
Model 2732

1821 175 210 | 795 | 1876 | 853 76 35

2024 200 240 | 310 | 2135 | 370 135 61

@ 270 324 | 1225 2853 | 1300 154 70 100% 324 gal 2853 IbS
3542 350 420 [ 1550 3667 | 1667 167 VI 90% 292 gal 2578 IbS

5870HD | 585 J00 (2655 6170 | 2805 | 330 150 80% 259 gal 2304 IbS
6578HD | 650 J80 [ 2955 6846 | 3111 356 162 70% 227 gal 2038 IbS

7590 750 900 | 3405 TS5 | 3534 | 305 170

4453 440 530 | 2000 | 4587 | 2085 170 85

5566HD | 550 660 | 2500 5805 | 2638 | 304 138 |t

HL3000 | 1100 | 1320 [5000( 113%0 | 5177 | 390 177

HL7600 | 1667 | 2000 (7570 17115 | 7780 | 465 211 TOO heavy |n a” Conflguratlons

HL9800 | 2167 | 2600 | %240 | 22180 | 10081 | 530 241

A1ORY




How big of a bucke could have been carried

'1‘! ;« }é_’-r;l
y 4 b AN

IJH

K iy
Capacity Gross Welght Empty Welght ’é
Imp. Gal | US Gal | Litres | Lbs Ky Lbs Ky
6072 60 72 | 270 | 666 303 66 30 ‘

Model

8036 80 86 | 365 | 570 385 70 32

a011 an 108 | 410 a7 441 70 32
at 26° and 5500ft
1012 100 120 | 455 | 1072 487 72 33
y 1620 lbs
1214 120 144 | 245 | 1273 579 7= 33 . —

1518 150 180 | 680 | 1574 | 797 75 4 R
Model 2024

1521 175 210 | 795 | 1876 | 853 76 35

2024 200 240 | 310 | 2135 | 370 135 61

2?:32 270 324 | 1225 2853 | 1300 154 70 100% 240 g al 2 135 I b S
3542 350 420 [ 1550 3667 | 1667 167 75 |l

4453 440 530 | 2000 | 4587 | 2085 170 85 90% 2 1 6 g al 1 9 2 8 I b S
5566HD | 550 660 | 2500 5805 | 2638 | 304 138 80% 192 g al 1729 I b S

5870HD | 585 J00 (2655 6170 | 2805 | 330 150 |

6578HD | 650 | 780 |2955| 6846 | 3111 | 356 | 162 70% 168 gal 1529 |Ibs

7590 750 900 | 3405 TS5 | 3534 | 305 170

HL3000 | 1100 | 1320 [5000( 113%0 | 5177 | 390 177

HL7600 | 1667 | 2000 (7570 17115 | 7780 | 465 211 MUSt be CInChed tO 70%

HL9800 | 2167 | 2600 | %240 | 22180 | 10081 | 530 241

A1ORY




Pilot Authority and

Responsibility

I
[ 1999 - 2000 - 2001 ' () PLOTAUTHORITY AND RESPONSIBLITY

(A) The Pilot-in-Command is responsible for operating the aircrafl within its operating
£ mits, responsible for safety of the aireraf, its ocewpants, and cargo and shall comply with the
: = directions of the Government, except when in histher judgment, such compliance wil be 2
INTERAGENCY 3 Jq' violation of applicable Federal or State regulations or contracting provisions. The Piot shell
=7 2 refuse any operation considered hazardous or unsafe

CALL-WHEN-NEEDED

| HELICOFTERS Gl I
I ride in the aircraf or any cargo o be

fficer,

(B) The Plot shall not permif any

(A) The Pilot-in-Command eI
IS responsible for . ﬁ
operatmg the aircraft B (C) Weight and Balance Control
within i1ts operating E

copter Piots ae sesponsible for weight and balance control,
gency Load Calculation shall e used for this purpose when

¢rs and/or cargo arefi being transported. Load caleulation shall be computed on
Form USDA-FS 5700-17 or Form OAS-67. (See Section J, LIST OF

(1) Standard U

limits, responsible for
the safety of the

alrcraft, Its :
occupants, and cargo... [T




HEMG Authority and

Responsuhty

I 19(_;9 - 2000 - 2001 (.19 HELICOPTER MANAGER AUTHORITIES

A Manager will be assigned to each Helicopter furnished. [n addition to directing the
gt workofthe Helicopter, the Manager has the following contract administration duties and
s quthority:

. (1) Order aircraft services as provided in the contract,
INTERAGENCY .
CALL-WHEN-NEEDED (2) ‘Secure compliance‘wilh all contract provisions and specifications, and issue Work
: i Orders/Notices of Non-Compliance as needed.
I HELICOFTERS I

(3) Conduct investigations and prepare Statements of Findings when requested by the
Contracting Officer,

-

N

(4) Suspend operations
pending the removal
or reinstatement of & (4) Suspend operations pending the removal or reinstatement of unsatisfactory equipment
un Sat | Sfacto ry h"" or personnel by the Contracting Officer.

III.;fI.

equipment or
personnel by the
Contractlng Offlcer

orary Helicopter and Pilot substitutions.

fftae and sign correspondence and other contract administration documents over
¢ title "Helicopter Manager."

(7) Mamtam daﬂj dtarv of contract activities,

S B BB BB EEEEEEEEEEES S B BB EEEEEEEEEEEEEEEEEEEEEEESE B B EEEEEEEESR -



L | #HL EngineCpo Turbine g



Sprag
Clutch
BEET[S

#2 Engine Sprag Clutch



Sprag | Sprag
Clutch == & Clutch
Slippage £ & | Grab

#2 Helical Gea Coupling Shaft



Transverse

Intermediate fracture due

Coupling Drive
Shaft assembly

to torsional
overload




Materral Investrgatron Laboratory Report

“Fracture of two firtrees of
the P.S. no.1 CT disc

occurred as a result of
cyclic stress rupture.”

NOTE:

refers
to a phenomenon of high
temperatures where a
material’s strain resistance
IS compromised.”

“Cracking associated with
necking was observed In
about a dozen firtrees on
the upstream face.”




Materral Investrgatron Laboratory Report

“No microstructure changes
were observed In the CT disc
firtree.”

“Results of dimensional
measurements detected
growth all around and
deformation In the area of
the fractures and
diametrically opposite,
corresponding with the
cracking / stretching of the
firtrees.”

“The CT blades of above
disc had fractured by
tensile overload promoted
by overheating.”




Materials Investrgatron Laboratory Report
LB B r i "rrr O\ ¥

“Damage of the clutch drive
shaft and the sprag clutch
assembly was due to adhesive
wear characteristic of
sudden seizure.”

“Transverse fracture of the
coupling shaft, which engages
Inside the clutch shaft, was
due to torsional overload and
was secondary.”




: _, QAS @bservations
Cold|Springs, NV, August: 13, 2000

| ssue

Pilot repeatedly took _ _
excessive and Why were risks either not

unnecessary risk Identified or not controlled ?

Helicopter Managers

Helicopter managers When aviation safety problems

failed to identify and can not be controlled are
correct a hazardous managers taught to elevate
aV|at|or1"w _s;ltuay.o them to the appropriate level ?

How can DOI ensure that risks
are effectively managed ?

Are managers held accountable
for their decisions ?




QAS @bservations
Cold|Springs, NV, August: 13, 2000

Issue Helicopter Managers
Pilot repeatedly took

excessive and - How can DOI ensure managers

unnecessary risk and operators understand and
enforce

Helicopter managers

failed to identify and e aviation policies

correct a hazardous _
aviation situation e hazard reporting procedures

» load calculations

» other aircraft limitations




QAS @bservations
Cold|Springs, NV, August: 13, 2000

| ssue

Pilot repeatedly took
excessive and
unnecessary risk

Helicopter Managers

- How do we ensure managers
properly prioritize actions and
maintain situational awareness ?

- Should aviation managers be
required to periodically observe
all aspects of operations under
their control (where feasible) ?

Helicopter managers
failed to identify and
correct a hazardous

aviation situation

- Would use of a checklist have
- prevented this accident ?




QAS @bservations
Cold|Springs, NV, August: 13, 2000

| ssue
OAS and Bureau staff

Education

do not regularly - How should DOI involve contract
provide training for organizations and personnel in
contract pilots and aviation safety training events ?

personnel : :
e mishap reviews

e hazard reporting procedures

« safety policies




QAS @bservations
Cold|Springs, NV, August: 13, 2000

Issue Dispatching Officials
The aircraft being

utilized may not have |l dispatching officials and

been the best tool for managers have a functional

the job. understanding of aircraft
capabilities and limitations ?

 how can DOI improve this
understanding ?

~.f- Should dispatching officials and

managers be held accountable
for their decisions ?




QAS @bservations
Cold|Springs, NV, August: 13, 2000

Issue OAS Safety

The DOI SAFECOM — Should OAS and Bureau staff
system failed to re-evaluate the DOl SAFECOM
Identify the hazards system ?
prior to the accident - training

Internal processes
e tracking

 follow-up
emphasis on human factors

timeliness of report submission




QAS @bservations
Cold|Springs, NV, August: 13, 2000

Issue Helicopter Managers
The DOl SAFECOM

system failed to - How can DOI ensure that all
identify the hazards personnel involved in a mission

orior to the accident understand the importance of
reporting hazards ?

» refuelers and mechanics
* military augmentees

.| - How can managers break down
-1 reporting barriers ?




CHANGES
DOl Aircraft Rental Agreement Contracts

I ssue

Clarification of DOI
ARA Contract - B8.2.2.1 Water Bucket Use. Use
language concerning of a water bucket at a quantity
bucket operations and less than the manufacturer's
aircraft performance minimum adjustment level (partial
dip) is not authorized. Bucket
must be of a size to match the
performance capability of the
aircraft at the environmental
operating conditions during use.

B8.2.2.1 Water bucket use




CHANG
DOI'EXC |'_L,IV'-‘ U

Issue

Clarification of DOI
Exclusive-Use Use of a water bucket at a
Contract language quantity less than the
concerning bucket manufacturer's adjustment level
operations and (partial dip) Is not authorized.
alrcraft performance

B2.3.11 Water bucket use

Environmental operating
conditions may dictate the need
for more than one size bucket.




CHANG
DOI'EXC |'_L,IV'-‘ U

Issue

B4.2.26 (refers to aircraft

Clarification of DOI performance)
Exclusive-Use
Contract language - Two (2) foldable; electrically
concerning bucket operated; cinch-type capacity,

operations and adjustable water/retardant
aircraft performance buckets shall be furnished under
this contract.




DOl EXCluSsIve Use

Issue

CHANGES
contrac

B4.2.26 (refers to aircraft

Clarification of DOI performance)

Exclusive-Use
Contract language
concerning bucket

operations and
alrcraft performance

The FIRST bucket shall be
commensurate with the maximum
lifting capability of the aircraft
using the environmental
conditions as specified in section
A for aircraft performance.

The SECOND bucket shall be
commensurate with the maximum
lifting capability of the aircraft
using the environmental
conditions of 6,000 feet
pressure altitude and 25°C.




Jifln -

Observations
Helmets
Checklists
Flight Plans
Accountability
Flight Following
Restraint Systems
Situational Awareness
Reduce Risk Tolerance
Improve Hazard Reporting
Crew Resource Management

Use the Right Tool for the Job

BE ASSERTIVE !l



Frank E. Bird Jr.

ACCIDENT RATIO STUDY

SERIOUS OR MAJOR INJURY

Includes disabling and serious injuries.
(ANSI-Z 16.1, 1967 Revised. Ratio of 1-15.)

MINOR INJURY

Any reported injury less than serious.

PROPERTY DAMAGE ACCIDENTS
All types.

INCIDENTS WITH NO VISI-
BLE INJURY OR DAMAGE

{MNear-Accidents
or close calls)

LOSS CONTROL
LEADERSHIP




S TRl R T R
Ny, R, o, \ . N

1T you know It’'s wrong... STOP IT Il!




Safety Communiqué - SAFECOM
You can drop us a line

Agkhazs L] it /e st s bl =] o | [Linke @

L) y T = 2l IR OFFICE OF AIRCRAFT SERVICES
e - a...'..._‘.- ' ‘ " A

Walcame (o the Office of Aircraft Services, 45 3 sorvices
arganizatian within the Departmant of the Inten or, O/
prosd das cerralized tachnical snd Sdmin stiatve 3 atlon

BE 10 Incarior cosomers and, thraugh i ndvidual
. other faderal and state agencies. Focusing on
guiah on saf ety and affia ency, QA% also provides oversight far
Irteniar s ation policy

RCRAFT & P 3
M SouRce Lists | | RAEREDI

What's Mew at DAS ANIATION CORFEREMCE
& EDUCATION | ACE )

[uick Links

QA5 Mission

Employes Directory

www.aviation.fs.fed.us WWWwW.0as.govVv

Or give us a call @1.888.4M|SHAP




Hazard Reporting

For hazards or heroes
Anyone can submit
Anonymous

Remember...
I you see something... say something !!!
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