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~ Your Excellency
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| President and Commander-In-Chief of the
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Harambee House

" NAIROBIL.

Your Excellency,

We, Lady Justice Kalpana Rawal, (Judge Of Court of Appeal), Maj Gen (Rtd)
Harold M. Tangai, Capt. Peter M. Maranga and Mr. Fredrick Aggrey Opot were,
in exercise of the powers conferred on Your Excellency by section 3 of the
Commissions of Inquiry Act, appointed on 29® day of June 2012 by Gazette
Notices No. 9043 and No. 9044 to be members of the Commission of Inquiry
into the Accident involving Aircraft Registration 5Y-CDT Type AS 350 B3e.
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We immediately undertook this responsibility and got to work as guided by the | T

e discharged with due -

Terms of Reference. It is a responsibility that we hav e

. diligence and to the best of our knowledge, expertise and ability. 1l

We are pleased to submit this report, as we take the opportunity to express our

= o & B BN

gratitude for the trust bestowed on us and the opportunity to help bring closure !
to a most trying, painful and tragic event in our Nation. We are confident that
the findings and implementation of the recommendations in this report will

impact aviation safety positively and therefore the precious lives of Kenyans

that were lost in this tragedy will not have been lost in vain.

Yours Sincerely, ' ;
, E |y

Hon Lady Justice Kalpana Rawal EBS, Judge of Court of Appeal ‘
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%EXECUTIVE SUMMARY

The core mandate of the Commission which was at the heart of all the Terms of
Reference was to establish the cause or causes of the accident and make
recommendations that would prevent a similar occurrence. From the onset and
in the spirit of openness and transparency, the Commission welcomed all
interested parties to apply to be énjoined in the proceedings. The Commission
conducted the Inquiry in public with full participation of counsel for families,
Kenya Police Air Wing, Kenya Civil Aviation Authority, and Eurocopter the
manufacturer of the subject aircraft. All the major media houses were in
attendance dﬁring the public hearings and members of the public showed their
interest by attendance. Having received and analysed evidence from various
sources, submissions from Counsel of interested parties and looking at different

‘reports, the Commission has finalised its report in accordance with its mandate.

Various components that required specialized testing and download of data were
sent to properly equipped laboratories abroad with the assistance of friendly
foreign governments, namely, the UK, France and Canada. In spite of great
effort, the components were found to have been severely damaged by fire and

did not yield any useful data.

Formal hearings were held at the KICC where testimony and evidence was
brought before the commission under intense cross examination. Evidence
before the Commission revealed breaches in the procurement process including
disregard for the advice by the PS for Internal Security to the KPAW to use a
;iPre-Qualiﬁed list that had already been approved for the Administration Police.
EKenya Police Service and the Tender Committee shortlisted and invited bids

~! ;E:from two suppliers, Eurocopter and Bell Helicopters on the basis of a letter from

XV
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the—beStistarts with a regulatory oversight vacuum brought about by Section 2 of the
iSSiOH—iS%CiVil Aviation Act Cap. 394, which defines police aircraft as 'state aircraft.'
| fWithout reading other provisions of the Act and Civil Aviation Regulations,
' KPAW and the KCAA hold the view that KPAW does not fall within the
33 fromiregulatory oversight boundaries of the KCAA. KPAW therefore operates with
ted. Theino internal safety mechanism, self-regulation or exercise of regulatory power by
ercise oﬁ{CAA. This has led to the operational and airworthiness short comings that the
éCommission observed in respect éf the subject aircraft. There is a clear sense of
‘a poar safety culture at KPAW.
& subject
350 B3elhe Commission further found that KPAW did not have an approved AMO to
maintain the aircraft and the subject aircraft was maintained by an unauthorised
:,representative of Burocopter (the supplier of the aircraft).
ation Wa< : .
mm]ssmﬂ’he Commission also found that KPAW lacks the financial autonomy and the
t, the Adnstitutional management structure capable of expeditious decision making.
sred at thHence KPAW does not have a robust operatioﬁal structure or moderﬂ operations
e time ocontrol facilities, the human resources, accountabilities and responsibilities
ocurememiecessary for very demanding tasks. It was also noted that most of their aircraft
are in a state of disrepair. This obviously has implications on air safety and the
scarce national resources. “
nmitted b
Decembi he subject aircraft was prepared for a flight to Ndhiwa on the morning of 10th
Novembe?une 2012 to fly the Hon George Saitoti and the Hon Orwa Ojode. The
lisclosed ECOmmission was not able to establish whether this was an official trip or a
fprivate one. The Pilot in Command, Nancy Gituanja, had flown the Minister
;:before and she had also flown to Ndhiwa previously. A Visual Flight Rules
/th Seﬁo{ﬂight plan was filed with Air Traffic Control since both the pilot in command

BT ]t and the co-pilot were not instrument rated.
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the KCAA which was purported to have indicated these two models as the be:

performers in the country. After looking at the KCAA letter, the Comnii.ssion '
of the view that the KCAA did not make such an assertion. _

The evidence shows that the decision to purchase the AS 350 B3 fro
Eurocopter was made well before the procurement process was initiated. Tt
subsequent tendering and inviting of bids was purely and simply an exercise

going through the motions to give the appearance of due process.

Tt should be noted that the TORs given to the Commission identified the subje
aircraft as AS 350 B3 but the Commission has referred to it as AS 350 B:
throughout the report, since this is the type that was finally delivered.

Though the two helicopters have the same Type Certificate, this variation w
not approved through due process by the Tender Committee. The Commissic
howe\}er established that though there was a variation in the contract, the 2
350 B3e, is an upgraded version of the AS 350 B3 which was delivered at tl
contract sum. The AS 350 B3 was no longer in production by the time

delivery of the helicopter. Notwithstanding the glaring flaws in the procureme

process the delivered aircraft was new.

The Commission would like to bring forth a glaring irregularity committed |
Euocopter; in that it installed a prototype VEMD in the aircraft on 4" Decemt
2011 after its Acceptance was signed on pre-delivery inspection in Novembr
2011. As per evidence before the Commission this fact was not disclosed

KPAW, the user of the aircraft.

The picture that emerges of KPAW is one of an institution with serio

shortcomings. It lacks all the major components of a modern Air Operator. It

xvi



S OVEI| A fter incisive examination of the wreckage and in absence of identification of

o
> of the.ﬁ, the source of ignition, the Commission did not find any of the classic tell-tale
h other: '

1€ erew,

signg of an in-flight fire.

! Zonei The Commission learnt that there is no protocol to guide post mortem
Control.; examinations and there is absolutely no coordination between the various

» subject government institutions involved; Government chemist, Government

oW overi pathologist, the Kenya Police Scene of Crime and Aircraft Accident
1ere wasi Investigators. The Commission was shocked to learn that toxicology results
eard the; were not taken into account in the determination of the cause of death and that it
/is not common practice for Government pathologists to do so. Further, the
‘histology of the deceased was not revieiave,d nor were radiological tests carried
tation iI%out. There were also no consultations between the participating pathologists at
ed by a,;the autopsy before the final conclusions were arrived at. It was depressing to
ilOtS: the hear that even simple refrigeration facilities are lacking and no samples had been
t m01"“’m:preserved from which the Commission could conduct its own validation tests.
sustai_nedj ' | |
m the WfThe upshot of all this is that, an opportunity was- lost to conclusively and
remist anccurately determine the cause of death. Was it due to carbon monoxide,
e from thitraumatic injuries, fire injuries or a combination of any of these?
1ed befoi 0
ng, WOUl}For this reason the Commission recommends the urgent establishment of a
lat impafNational Forensic Teaching and Research Facility that will ensure that the
a source c;country has well trained forensic professionals. This establishment will also

nd that th;spearhead the development and sustainability of standards in forensic science

‘commensurate with international best practice.

iHaVing reviewed all the available evidence, and in the absence of adequate

: evidence on the issues of carbon monoxide poisoning in the blood of the co-pilot

Xix
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The Load Sheet provided to the Commission indicates that the aircraft was over-
weight by at feast 11kg. The centre of gravity for take- off was at the edge of the%
CG safe limit. Such high gross weight condition in combination W1th otheri
factors is capable of causing aircraft control difficulties. At 0837:50LT the crew
informed Wilson Control Tower that they were near the Control Zone
Boundary. Wilson Tower handed them over to Nairobi Area Air Traffic Control
Nairobi Area Control eentre did not receive any communication from the subJect%
flight. Eye witnesses in the Kibiku area saw the helicopter flying very low overl
tree tops in very poor VisiBility conditions. The witnesses reported that there Was%

mist, fog and drizzle in the area at the time and shortly after they heard the.

sound of a crash. 1
i
The helicoptee crashed at about 0842LT in a Eucalyptus tree plantation in;
Kibiku, near Ngong. It disintegrated on impact and was destroyed by ¢
combination of the impact forces and ground fire. The two pilots, th%
Government Ministers and their bodyguards died in the crash. Post morten
reports indicated that all the six occupants died from traumatic injuries sustaine(i'
in the crash and the fire. Samples for toxicological tests were taken from the twi
pilots and thé Hon Minister Saitoti and sent to the Government Chemist fo
analysis. Two of the samples returned negative results while the sample from th
Co-pilot indicated carbon monoxide poisoning of 68.6%. It was argued befor
the Commission that such a high level of carbon monoxide poisoning, woul
peint to inhalation of the gas before the crash since injuries sustained at impa
were‘incompatible with life. It was also submitted that that there was a source:
carbon monoxide prior to the crash, possibly from an in-flight fire and that tl

Co-pilot with such 2 high dose was probably dead before the crash.

xviii



5) KCAA should take up the matter of prototype VEMD and send a protest

note to European Aviation Safety Authority on the basis that Eurocopter

knowingly allowed for the use of a prototype part on a certificated and

operational aircraft; -

6) KCAA requires total transformation in order to make it deliver on its

objectives and purposes to reflect the following:

il.

14

1v.

Limit itself to its regﬁlatory functions by removing the functions of
the ANS and EASA which are service provision units,

Enhanced funding. Recognising that the ANS and EASA have been
generating the bulk of KCAA’s revenue, the Commission
recommends, that KCAA gets a percentage of the airport tax which
is now collected by Kenya Airports Authority in line with the
recommendation made in a proposal to the Minister of Transport
prior to the 2012 budget. |

A competitive remuneration package able to attract and retain an
adequate number of high calibre of professionals. ’
Continuous and recurrent training for the human resource in line
with international best practices for the industry.

Implementation of the State Safety Programme in line with ICAO
doc 9859. | é

7) A National Forensic Teaching and Research Facility should be established

as a matter of urgency.

8) The Commission therefore recommends and strongly persuades the Office

of the President to consider giving this Report to the Commission on

Administrative Justice (Ombudsman) to oversee the implementation of

the recommendations of this Commission.
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and the in-flight fire theory, it is the opinion of the Commission that the most
probable cause of the accident was loss of aircraft control due to loss of
situational awareness, attributable to continuation of flight into Instrur_ﬁent
Meteorological Conditions for which the crew were not qualified. This resulted
in crew disorientation. The loss of control was made worse by high gross weight

conditions and the centre of gravity being at the edge of the safe limit,

The commission arrived at this conclusion after analysis of the evidence on the

subject aircraft’s flight shortly before the crash:

(1).  Erratic changes of aircraft speed, altitude, tight turns;

(ii). Excessive left bank angle and nose down attitude at impact;
(ii).  Final flight trajectory indicating a very steep descent path; and
(iv). High speed close to the ground.

MAIN RECOMMENDATIONS

1) KPAW should be restructured and transformed into an autonomous unit
with a CEO who will be the Accountable Manager with financial
autonomy. A possible model for adoption is the KWS.

2) The new KPAW should meejc Air Operator Certificate requirements of the
Civil Aviation Regulations before they are permitted to transport non
Police officers.

3) KPAW should install a Lightweight Data Recorder (LDR) on their fleet of
aircraft which will enable proactive management of operational trends and
safety threats. The LDR will also be a useful tool in incident
investigation.

4) The government should develop and implement a policy on carriage of

passengers by the Police Air Wing.

pm&-\xm'fa'-—ih el 7 1 T ey very NP iy gy

W et et e e



}% ’
&
F,
¥
H
4]

]

LN Rty

i

Tk gt v >
v} e .

CHAPTER ONE

1.1 INTRODUCTION

Following the fatal accident invol_ving aircraft registration 5Y-CDT type AS 350
B3e on 10® June, 2012, at Kibiku area near Ngong, the Minister for Transport,
in exercise of powers conferred by Regulation 9 of the Civil Aviation
(Investigation of Accidents) Regulations, appointed Lady Justice Kalpana
Rawal, Judge of Court of Appeal, on 18® June, 2012, to hold a public inquiry
into the causes and the circumstance; 'surrounding and leading to the fatal
accident. She was to be assisted by Maj General (Rtd) Harold M. Tangai, Maj
(Rtd) Charles Wachira, Capt. Peter M. Maranga and Mr. Fredrick Aggrey Opot. _

Despite the team having been sworn in to start its inquify, public interest and
outpouring emotions on the accident did not wane. In consideration of these,
and in exercise of powers conferred by section 3 of the Commissions of Inquiry
Act, His Excellency the President and Commander in Chief of the Kenya
Defence Forces, of the Republic of Kenya, appointed the same Commissioners
and directed them to hold an inquiry wifh immediate effect. The Minister of
Transport revoked the earlier appointment in exercise of the powers conferred
by regulation 9 of the Civil Aviation (Investigation of Accidents) Regulations,

to facilitate the operationalization of the Commission of Inquiry.
Major (Rtd) Charles Wachira declined the appointment since he was of the view

that he was a crucial witness for the Commission, having examined and

qualified the two late pilots to fly the aircraft type..
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{2 TERMS OF REFERENCE

: The Terms of Reference for the Commission were to:

urement and purchase of

AS 350 B3e;

. Probe into the procedures surrounding the proc

Aircraft Helicopter Eurocopter Registration 5Y- CDT type
. b. Probe into the servicl

Helicopter Eurocopter Registration 5

ng, maintenance, usage and storage of Aircraft

Y-CDT type AS 350 B3e prior to the

i .
i accident;
ol of Aircraft

cumstance surrounding the flight contr
ilson

Helicopter Eurocopter Registration 5Y-CDT type AS 350 B3 by W1
® June, 2012; A

1

I

f , control tower on the morning of 107J
[

i? d. Probe and establish the causes that led to the

Helicopter Eurocopter Registration 5Y-CDT type AS 350 B3;

e c. Look into the cir

fatal accident of Aircraf_t

ent of
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. f‘
| ; e. Look into any other matter relating Or consequential to the accid
j Aircraft Helicopter Eurocopter Registration 57.CDT type AS 350 B3;
i and ‘
' % f. Make such recommendations as the Commission may deem appropriate.
I 121 Mandate -
|
‘ In the discharge of its mandate, the Commlsswn had authority to receive views
from members of the public and receive oral or written statements from any
1 He person with relevant information and was at liberty to inter alia:
I
, b a) Use official reports of any previous investigations;
o b) Use any investigation report by any institution or organization;
in any

¢) Carry out or cause to be carried out such studies or research

relevant areas;
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d) Determine its own rules of procedure and develop its own work plan; and
e) Summon- any person or persons concerned to testify on oath and to

produce any books, plans and documents that the commissioners may

require.

Having been appointed under The Commissions of Inquiry Act and keeping in
mind the circumstances under which it was appointed, the Commission was
aware, to quote from H. W. R. Wade and C. F. Forsyth, Administrative Law, 8th
Edition, Claredon Press (2000) pg. 973, that, a Commission of Inquiry is "a
procedure of the last resort, 1o be used when nothing else will serve to allay

public disquiet usually based on sensational allegations, rumours or disasters."

1.2.2 Guiding Principles

Taking into consideration the wide mandate given to the Commission and the
subject matter of the Inquiry, the Corﬁmission_ gave due regard to the
suggestions made by Justice Jack Beatson of the High Court of England and
Wales, in his article titled “Should Judges Conduct Public Inquiry?” published
in 2005 issue of the Law Quarterly R_eyiew that; fo be effective, a Commission
shall have to be impartial and vigilant as an independent court of law, to
ascertain the terms of reference looking at the background in the workings,
structures and legal provisions and regulations of relevant state institutions and
department.S, consider the evidence and then arrive at the findings and

recommendations, and in this case, that go a long way In transforming the safety

in the aviation industry in Kenya.

Therefore, the method of work adopted by the Commission was guided by the

following principles:




i

e ~ a) Openness and transparency; and

,,: b) Public consultations and participation.

[y 13.3 Guiding Pillar

( i

et From the beginning, it was very clear to the Commission that the assignment
'j‘ was to be carried out under the pillar of air safety, and hence all evidence
received or obtained was analyzed and recommendations made with air safety
'™ . ' . . .

[ and improvement of the regulatory regime of the aviation industry in mind. -

|

el

i 124  The Method of Work

Justice Jack Beatson, in the article quoted here before, asserts that the aim of

public inquiries is to find out what happened, to restore the confidence of the

public in a service, an organization or the government, and thus to draw a line
under a crisis... While agreeing with him and recognizing that the process of the
e inquiry was as important as the outcome, the Commission involved the

representatives of the affected families and other interested parties in as much as

was practicable in adopting its method of work.

In accordance with the mandate given, the Commission:

a) Determined and gazetted its Rules of Procedure. The rules were crafted
' keeping in mind the observations made by Prof. Wade and Mr. Forsyth
(page 974) posit, “Experience rof Tribunals of enquiry has revealed the
dangers to which a procedure of this kind is naturally prone. The inquiry
is inquisitorial in character and usually takes place in a place of
et publicity. Very damaging allegations may be made against persons who
Ly ' may have little opportunity of defending themselves and against whom no

b 4
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legal charge is preferred. The Tribunal is usually presided over by an
eminent judge, who can be relied upon to mitigate these dangers, so far as

possible".

The Rules were published on the 13th of July 2012 vide Gazette Notice
No. 9425.

b) Held its inquiry in public mainly in Nairobi but also visited sites and
institutions that were crucial to the fulfilment of its mandate. Various
visits were also conducted to KPAW offices and hangar, Wilson Airport
Tower, JKIA Tower, the Kenya Met Department, Lady Lori Ltd and the
Air Wing of the KWS to gather and collect pertinent information. The
Commission also visited and held a session in the Kibiku area to hear
three eye witnesses who had earlier appeared before the Commission.
This was necessary so as to see and evaluate the exact positions and
distances vin relation to the final moments of the subject aircraft in order
for the Commission to fully éppreciate the critical testimony of these eye

;b witnesses.

¢) Used official reports of previous aircraft accident investigations; In this
regard the Commission had the following reports for reference; The
Report on the Public Inquiry into“the Busia Aircraft Accident 2003 and
the Report of Investigation into Accident of Kenya Police Helicopter 5Y -

b | "UKW at Kapsabet, 2009.

e | |

ry : d) Used investigation reports by other institutions and organizations. For
of example, the Commission studied the Report of the Committee of
ho * Aviation Experts on Police Air wing, 2011.

no
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on training of pilots, safety management Systems in the aviation indust;
aviation meteorohlogy, forensic pathologists and acronautical engineers.

) Summoned witnesses to testify on oath and to produce documents ar
other material that the Commission required. In this regard, sixty six (6¢
witnesses testified before the Commission. The High Court ha
interpreted Sections 3 and 10 of the Commissions of Inquiry Act, in Hig,
Court Misc. Civi] Application. No. 1279 of 2004, Republic-vs.- Tp,
Judicial Commissions of Inquiry & 3 Others and has upheld the right o;

h) Commissioned the analysis of the following components of different parts

retrieved from the accident aircraft:

(1).  Garmin Aera 550 GpS
(1). Garmin 695 GPS

(ii)).  Engine (boroscope €xamination and strip Inspection).

. (V).  Gear box and transmission system (inspection).
(V). Vehicle and Engine Multifunction Display (VEMD) (data
down—loading).
(vi).  Full Authority Digita] Engine Control (FADEC) (analysis).
(vii).  Skytrac (data downloading).
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i) Received and considered submissions from all the counsel after the

closure of the open sessions.

1.3 CHALLENGES AND LIMITATIONS

In the course of fulfilling its mandate, the Commission encountered some

challenges that had an impact on the pace and efficiency with which the

Commission would have wished to complete its work.
These include:

a) The need for the testing of several components in different countries; the
process, including identification of countries with the requisite expertise
and facilities as well as the testing itself, consumed a lot of valuable time.

b) The fact that the Air Accident Investigation Department (AAID) does not
have a hangar to lay out the wreckage made it cumbersome whenever'it
was necessary to re-examine parts of the wreckage. The wreckage had to
be stored in a container and it is possible fhat some evidence could have
been damaged every time the parts were removed and put back into the
container. This had to be done frequently each time the Commission

wished to verify some information or to make further observations during

>

the Inquiry;
¢) It is also a fact that the accident investigators at the AAID do not have the

necessary tools and equipment for investigative work. It was a big
challenge to the Commission when removing the wreckage from the
accident site and even when it came to dismantling the different
components for testing and analysis, tools and equipment had to be
borrowed;

d) Diverse interests; the Inquiry was conducted in a Vvery open and

transparent manner consistent with the current Constitutional dispensation
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in the country. The Commission was acutely conscious of the diverse
interests in the Inquiry and sought to accommodate them in line with its
Rules of Procedure and the Commissions of Inquiry Act, Cap 102. These

interests included:

(1).  High public expectations,
(if).  The affected families,
(111). | Eurocopter the helicopter manufacturer,
(iv). KCAA and |
(v). Kenya Police Air Wing.

While the declared objective of everyone was to establish the truth, each
interest group, as would be expected, brought a different perspective and
emphasis to the Inquiry. This affected the pace of the Inquiry as the

different interests were often at cross purposes. This was a challenge to be

- expected in an open and public inquiry, a challenge that the Commission -

had to contend with.

A lot of evidence emerged late into the inquiry with corresponding
hypotheses as to the p6§sible cause/s of the accident including the
possibility of in-flight or pre-impact fire, the presence of toxic carbon
monoxide and the related effect on occupants. All these had an impact on
the Commission’s time frame as it necessitated further mvestigation to
confirm the veracity or to discount the theories. Due to the nature of the
Inquiry and the different interests involved, it was found prudent to source
for more experts and laboratory services to carry out further analysis
outside the country with the assistance of friendly Governments. This was

a process that the Commission had little control over.
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f different experts and services; given the time the

f) Procurement O
the '

Commission had and the rigorous procurement procedures,
Commission had to forego some of the desired services. :

g) The transition from the accident investigation under the Civil Aviation

(Investigation of Accidents) Regulations to a Commission of Inquiry

under the Commissions of Inquiry Act; gave rise to some protocol issues.

1.4 ORGANIZATION OF THE REPORT

Due to the nature of the Terms of Reference (TORs) that were given to the

Commission, it was found necessary to devote different chapters to different

related Terms of Reference.

Chapter Two, deals with procedures surrounding the procurement, Servicing,

maintenance, usage and storage of the subject aircraft; TORs (a) and (b).

Chapter Three deals with the technical investigation of the accident and
therefore deals with TORS (c), (d) and (e). The format of the chapter borrows
heavily from Annex 13 of the Chicago Convention, Investigation of Aircraft
accidents guidelines. It includes the Commissions’ findings, conclusions, the

cause of the accident and recommendations based on the technical investigation.

Chapter Four analyses the legal framework and the Institutions that are the basis

of the Commission’s other recommendations.

Chapter Five analyses shortcomings in the performance of key activities of

different Government departments and in the Civil Aviation Le gal framework.
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CHAPTER TWO
24 Overview

This Commission’s unique composition was intended to allay great public
anxiety and dismay over the tragic aircraft accident, the subject of this inquiry. It
1s in the public domain that rumours in the guise of sensational allegations were
rife and some of them spilled over to the public hearings before the
Commission. It thus became the onus of this Commission to draw a line by
probing and sifting through the voluminous evidence gathered during its open

proceedings.

The Commission was mandated under TOR 1 (a) to investigate the process of
procurement of the Aircraft 5Y-CDT Type AS 350 B3e (referred to as ‘the

aircraft’) and under TOR 1 (b) to inquire into the process of servicing,

maintenance, usage and storage of the aircraft.

2.2 Evidence on Procurement:

The Public Procurement and Disposal Act (PPDA) provides in Section 2 that the

objectives of the Act are inter alia to promote competition and ensure that

competitors are treated fairly, to promote integrity and fairness of those

procedures, to increase transparency and accountability in those procedures and

to increase public confidence in those procedures.

The Kenya Police Air Wing sent the procurement requisition for the financial
year 2010/2011 for incorporation into the Police Department’s combined

procurement plan (CW2). The aircraft, being a security-related good was on the

10
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tricted list, a confidential document approved by the Permanent Secrétary,
Office of the President, Ministry of State for Provincial Administration and
Internal Security and the Director-General of the (PPOA) (CW 1, and CW 8 (s
133. of PPD4) . CW 49, the Commandant of the Kenya Police Air Wing
(KPAW) on the 15th October 2010 (Com Exh. 49 E (1) wrote to the Pblice
Commissioner addressing the need to buy suitable helicopters for the Kenya
Police Air Wing. In the letter, he indicated what aircraft were operational at

KPAW and presented justification for the purchase of a new aircraft.

The witness testified that the MI-17 currently in use is a heavy lift helicopter
and expensive to operate on missions of lighter load. KPAW, therefore, needed

to buy a smaller size helicopter.

The KPAW also considered other missions that the Police undertake inqluding

. traffic control in the city, which, require a versatile, easily manoeuvrable

helicopter able to land in confined areas. The KPAW proposed the Eurocopter
AS 355 and the AS 350 B3 as well as the Bell 407, which they considered

suitable for their purpose.

The Commission heard conflicting evidence from CW19 and CW49 on the
procurement process. This was In such areas such as the development of the
technical specifications for the suitable aircraft, communication and
consultations of the tender process. CW19 testified that, despite being the
deputy Commandant and the Chief engineer, he was not aware that the tender
had been awarded to Eurocopter till he was asked to go for the pre-delivery

inspection of the aircraft.

CW 49 testified that the KPAW decided on Eurocopter AS 350 B3 Helicopter

-' and on the 11th November 2010, (Com Exh. 1 No. 2) the Police Commissioner

11




in Kenya today are EC130 134 — seven (7) seater and AS 350 — six (6) seater .

'v:rT wrote to the Permanent Secretary requesting authoﬁty for direct procurement of
' ‘:; the aircraft from Eurocopter, France. On the 22nd November 2010 (Com Exh. 1
} iﬂr No. 3) the Permanent Secretary advised the Department to use either open tender
}4"’3 or restricted tendering or use the prequalified list approved for usé by the
j il Administration Police. Despite this advice, on the 8th of December 2010 (Com
?§’J Exh. I No. 4 (a)), the Commissioner of Police wrote to the Director General of
1,’ | Kenya Civil Aviation Authority (KCAA) seeking guidance on the ‘fypes and
§ ’“J models of helicopters widely used in Kenya which also have sound and reliable
[? Lf’ service and maintenance back up locally’ and ‘helicopter manufacturers who
} ; have local representation / dealership’.
; CW 9, for the Director General of the KCAA, by lettér dated 17th December
2010 (Com Exh. 1 No. 4 B), advised that ‘the types and models commonly used

:.:;;-p'_‘;l manufactured by Eurocopz‘er and the local representative / dealer is Everretz‘
' Aviation Lzmzted...the maintenance  facilities available ...are the Lady Lori
. Kenya Ltd and Everett Aviation Ltd’... ‘The other locally operated helicopier is
the Bell 407 and Bell 206 (seven seater) manufactured by Bell Helicopters a
Textron Company. There is no local representative dealer...the maintenance

Jacility for the Bell helicopters is Kenya Wildlife Service...’

1r On the 20th of December (erroneously indicated as November) 2010, (Com
m Exh. 1 No. 4 (C)) (CW5) wrote to the Permanent Secretary to the effect that
‘_l-“' ‘The Police Department wishes to procure one (1 ) helicopter through restricted
L tender in accordance with section 73 (2) (b) of the Public Procurement and
Disposal Act from the Jollowing two firms:- 1. Africair Inc (Bell Helicopters) 2.

Eurocopter, Paris. Our request to seek Jor restricted tenders from the two firms

has been based on technical recommendation Jrom the Kenya Civil Aviation

¢ A
I Authority (KCAA) who are the regulators of the aviation industry. KCAA has
e
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advised that helicopters from the above manufacturers are widely used in Kenya
and hence their performances in the country is well-known and have reliable
service and maintenance and backup locally....” CW 9, testified that the ‘advice’
attributed to him in Commission Exhibit 1 No. 4 (C) was erroneous and was not
based on his letter (Com Exh. 1 No. 4 B). He reiterated that his letter was not a
recommendation. He only stated what was available in the country and informed
the Police Commissioner that he “may obtain operational specification
depending on your operational needs from the local dealer.” The witness stated
that his letter was not intended to be ‘advice’ as the Police were better versed

with the purpose for which they were acquiring the aircraft.

On 8th March, 2011, the Special Security Tender Committee (SSTC) discussed
the request by the Kenya Police and granted the Police the authority to float the
bids to the two firms they had requested for, that is, Bell Helicopters and
Eurocopter (CW 1,) and on the same day (Com Exh. 1 No. 5 (a)) communicated
its decision to the Administrative Secretary, Police Headquarter (festimony of
CW 1). CW2 testified that his Department prepared the ‘Standard Tender
Document for Procurement of Goods, Kenya Police Air Wing (KPAW)
No.2/2010-2011, Supply and Delivery of a new Helicopter’ (Com Exh. 2 4). The
specifications were availed by the Kenya Police Air Wing Commandant. On the
12th of April, 2011 CW?2 dispatched the tender to Africair in Miami (Com Exh.
2B), and Burocopter in Marignane, France (Commission Exhibit 2 C) but the bid
was redirected by the latter to Eurocopter, South Africa, PTY, Limited
(testimony of CW2 and CW 56 . CW 56 testified that Eurocopter Southern Africa
PTY is the agent for Eurocopter France and services about 20 countries and the
tender, therefore, was directed to Eurocopter Southern Africa PTY by the

Mother company.

13




On 20th April 2011 (Com Exh. 1 No. 6), the Accounting Officer in the Minis
of State for Provincial Administration and Internal Security |, appoin
members to the Tender Opening Committee and the Technical Evaluati
Committee. ' o

On 4th May 2011 the Tender Opening Committee, in the presence of I
Nascimento and Adrian Wilcox the representatives of Eurocopter and Bq
Helicopter respectively, opened both bids (Com Exh. 1 Nos SE and ¢
respectz'vely) and the Secretary prepared and caused the minutes of the meetir
to be signed (Com Exh. ] No. 8 A).

On 6th May, 20.11 the Technical Evaluation Committee evaluated both bids. ]
Was not clear whether under one of the Criteria (maximum take-off weight o
5000 Lbs) was in reference to internal or external weight or both and th
Coinmissioﬁ heard that'the members agreed to take the average of the interna
and external take-off weight (Com Exh 1 No. J0 page 5) Com Exh 1 no’s 8 (E
and 8 (F) indicate that the external and internal weight for the Eﬁrocopter AS
350 B3 was 6172 and 496] pounds respectively whilst that of the Bell 407 was
6000 and 5250 pounds respectively. The Bell, therefore, had both Internal and

(KWS), and a member of the Evaluation Committee testified that the average
was purely for purposes of accommodating both bidders in view of the fact that
the épeciﬁcation Was not explicit. CW 49 (the Commandant) testified that
Whoever was giving the criterig Jor evaluation of take-off weight omitted
internal and external, he only said maximum take-off weight and with thay in
mind although the internal weight of the AS 350 is 4960 it is well below the
3000 pounds, we could not disqualify this bidder because the external weight of

the same aircraft is 6172° S taking that into consideration and bearing in mind
14
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we just said they are

¢ was no specific, whether it was internal or external,
his 6172°. According

ther
both responsive on the strength of the external weight whic
to CW2, the two bidders were responsive and the recommendation to award the

der to Eurocopter was made on the basis of being the lowest bidder at (Euros

ten
760/) compared to Africair Inc. at

2,200,000 equivalent of KShs 272, 229,
US$3,774,518 (KShs 315, 014, 855.60).

The Commission was told that at the time of the evaluation of the bids, there

were five local maintenance agents with facilities for Burocopter and one for

Bell. In cross-examination, however, CW 4 conceded that one of the five,

Eurocopter South Africa PTY, a KCAA Approved Maintenance Organization, is

based in South Africa and not in Kenya.

By a letter dated 12th May 2011 (Com Exh. 1 No. 10), the Police Department

sent the original tender documents to the SS

CW I and CW 2).

TC for adjudication (testimony of .

On 13th May, 2011, (Com Exh 1) the SSTC granted the Police Department

authority to procure the Eurocopter AS 350 B3 (testimony of CW 1 and CW2)

which was communicated by a letter dated 16th May 2011(Com Exh 1 No. 11

(a)), CW 1 received by the Police Depar{ment on the 25th of May 2011.

" On the 26th of May 2011, CW 2 sent a Jetter to Eurocopter informing them that
their bid was successful and called upon them to confirm acceptance within 14
days while Africair Inc was informed that their bid was not successful on 13®

June 2011 (Com Exh 2 G). CW 2 conceded in cross-examination that he should

have communicated to all the bidders on the same day.

15




On 23rd November 2011 a team nominated by the Permanent Secretary,

Provincial Administration and Internal Security, travelled to South Africa for

pre-shipment inspection of the aircraft.

CW 19, the Chief Engineer and Deputy Commandant at the KPAW testified that
he was the technical person on engineering and maintenance in the team. He
first checked all the documents listed in the Acceptance Protocol (Com Exh
19B) including service bulletins and airworthiness directives. He also checked
the components that had cards in the aircraft manufacturer’s logbook. He noted
that they all had zero hours as at the time of installation. He testified that the bid
by Eurocopter indicated two Pfiméry Flight Displays (PFDs) and one Multi -
Function Display MFD (Com Exh 1 No. 8 (E). However according to CW19,
only one PFD and one MFD had been installed on the captain’s side only and
there was need for a PFD on the co-pilot’s side. Upon inquiry he was informed

by Eurocoptér that the Commandant of KPAW had approved the cockpit layout

through an emall dated 5th September 2011 (Com Exh 19 BIl), statmg “Hi. The -

cockpit layout is okay.”

CW 19 then noted that the aircraft did not have wipers and upon inquiry, he was
informed that the wipers were optional equipment. On the 1* of December 2011
(Com Exh 19 (2), he wrote to the Commissioner of Police requesting for the
procurement of the Captain and Co-pilot windshield wipers and an external

removable fuel pump.

After the inspection, the Director of Logistics, Police Headquarters, a member of
the pre-shipment inspection team, signed the Acceptance Certificate on 30th
November 2011 and a Certificate of Conformity dated 30th November, 2011
was 1ssued (Com Exh 19 C).

16

YOI PRSI O T A Ty S AL, e gt

Y e 2 o G ) RN 0 Y

h‘!ﬁmwﬂ.nﬁ:



T

1S

al

f

S ANl PR

R AR S SO kAR AN T

LN I e Mg el B oy

CW 19 further testified that, while in South Africa, he was not aware that
eleven parts in /5 O 1(C) had been removed and replaced with other parts on the
11th of Noveniber 2011(except the VEMD, which, was removed on the 2nd of
December 2011) nor was he aware of the reasons for their removal . During the -
Inquiry, for example, he checked the records and found that the “altimeter”, had
a different serial number of the item from the one he inspected in South Africa.

He stated during cross examination that, had he been aware of the replacements,

he would not have taken delivery of the aircraft.

CW 19 further testified that the remark “not eligible for installation on an in-
service type certificated aircraft” on the Authorised Release Certificate
(Commission Exhibit 15 Q 1 A), with regard to the VEMD which had been
replaced on the 2nd of December 2011, means that the part cannot be fitted on
an aircraft that is operational. He reiterated that had he known about this

. replacement, he would not have taken delivery of the aircraft. He only knew of
the Authorized Release Certificate (15 Q I A) releasing the VEMD on 4th
October 2011 from the Assisting Counsel.

CW 56, the Chief Executive officer of Eurocopter testified that the removed
items were installed in France as part.of the basic standard configuration of the

aircraft and were replaced with parts as ordered by the KPAW.

When questioned why Eurocopter allowed the VEMD to be installed in the
aircraft in view of the qualification in the Authorized Release Certificate, the
witness stated that it was because that component came from the manufacturer
and was delivered as a brand new replacement. Thales could not, at the time,
deliver the EASA Form 1 with the normal remarks as the VEMD had not yet
been certified as a spare unit by the DGCA, which is the French equivalent of

. the Kenya Civil Aviation Authority. It was certified as equipment coming with
17
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tﬁe helicopter and “is a complex matter of certification”. With regard to the
remarks, “Not eligible for installation on in-service Yype-certificated aircraft.”,
the witness conceded that 5Y-CDT was at the material time, an in-service type-
certificated aircraft. The Authorised Release Certificate for the VEMD serial
No. 7843 was later released on the 17th of September 2012 during the currency
of this Inquiry (Com Exh. 5644 (4)). The witness would not answer the question
whether he informed the Commandant about the changes in the equipment and
conﬁguration.of the aircraft and merely stated that ‘zhe only thing I can answer

you on that is that, that VEMD was noted in all the documentation’.

CW 56, in cross — examination cited differences between the AS 350 B3, which
the Eurocopter had tendered for as specified by KPAW and AS 350 B3e that
was delivered. In response to the question as to why AS 350 B3e was delivered
instead of AS 350 B3, the witness explained that the AS 350 B3e was not in the
market at the time of bidding and it only became certified on 16 May 2011. The

- SY-CDT, AS 350 B3e was about the 50th unit delivered and the first in Africa.

At the time of delivery, the AS 350 B3 was no Ionger n production.

When tasked to explain that the Contract executed by the parties on 28th June
2011 (Com Exh. 56(4) (11)) is fo} the supply of an aircraft AS 350 B3 and not
an AS 350 B3e, CW 56 reiterated that the AS 350 B3e ‘is superior to the normal
AS 350 B3 in its performance and all aspects’. The witness reiterated that as per
the Type Certificate Eurocopter supplied an AS 350 B3. The designation E is
what in the industry is called “zhe commercial appellation” to explain to the

market that there is a new evolution.

CW 56 further testified that on 8th December 2011, an acceptance flight test was
performed and some defects noted were all rectified; however it was noted that

there was no defect rectification report prepared.
18
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= The Final Acceptance (Com Exh. 19D) was signed on 8th December 2011 .
l; 2.3  Analysis of Evidence: —
g The Kenya Police Air Wing is a Government department and therefore obliged
i to observe, the provisions of The Public Procurement and Disposal Act, 2005
! L and the Regulations made under the Act. The purchase of the subject aircraft
! therefore, was expec‘ted to have been guided by the proc_:edures spelled out in the
r Act and the Regulations.
h
" Having analysed the evidence adduced, the Commission observed as follows:
a
(i). That the decision to procure the aircraft was not supported by any KPAW
: internal documented process or any strategic objectives involving major
© ' equipment acquisition. |
- 2 (i)). The Police Department appears to have made a decision to procure a
Eurocopter AS 350 B3 from the onset and sought authority from the
f Permanent Secretary for single sourcing. The PS however advised them
© e to use either the Open Tender or Restricted Tendering method of
: * procurement using the prequalification list approved for the
/ i Administration Police. Despite this advice, the Department sought an
.:r , opinion from KCAA, and basing their argument on their views of the
* ; opinion given by KCAA, sought authority to invite tender bids from the
© ‘#E only two firms named in the request. This action circumvented the
requirement for the use of a prequalified list for a restricted tender as
required by the Procurement Act.
® (ili). The Department opted to use Restricted Tendering under Part VI —
. Alternative procurement procedure under Section 73(2)(b) which was not
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(vii).

the appropriate provision for this procurement process. This Clause must
be read together with the threshold matrix where the minimum amount is
KShs.1million while the maximum amount is KShs.20million. The cost of
the aircraft at KShs. 272,229,760 was thus far beyond the maximum of-
KShs 20 million provided for in the clause under which the department
was seeking authority.

Various technical specifications were ambiguous and were not exhaustive.
The Evaluation Cé)mnﬁttee was therefore unable to come up with an
objective evaluation standard as evidenced by the averaging of. the
external and internal weight of the Eurocopter bid to arrive at the
requirement for ‘maximum take- off weight’. This did not comply with
the Procurement Regulation 16 (5). |

The cost of operating the different equipment although provided by both
bidders was not evaluated as it was not part of the technical specifications.
The Police Department communicated to the unsuccessful bidder three

weeks after Communication had been given to the successful bidder, in

- contravention of the Procurement Act thus denying the unsuccessful

bidder the statutory right to appeal. Sections 67(1) of the Act on
notification of the award of the contract provides that before the expiry of
the period during which tenders must remain valid, the procuring entity
shall notify the person ;ubmiﬁmg tenders that his tender has been
accepted, while section 67(2) states that at the same time as the person

submitting the successful tender is notified, the procuring entity shall

"notify all other persons submitting tenders that their tenders were not

successful.
The Police Department had a very casual approach to the whole
procurement process of the aircraft as variations to their own

specifications were accepted without due process. This exposed the
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(i),

(ix).

(x).

Departﬁlent to accepting non specified equipment contrary to the contract
provisions.

The Police Department took delivery of an aircraft with different
specifications Withoﬁt due process for variation.

The replacement of the VEMD in South Africa with a prototype, despite
the certificate of the prototype specifically stating that it should not be
installed to an in-service aircraft, was not explained in evidence. This is
illegal and in contravention of the Civil Aviation (Airworthiness)

Regulations.
Despite these variations the Commission established that the aircraft

delivered was new.

2.4 Recommendations:

1) There is need for strict compliance with the Procurement Act and
Regulations as it fosters transparency and‘}competition.

2) The Police Service should be made into a single procurement entity.

3) KPAW should develop internal consultative procedures on the
departmental procurement plans.

4) The process of acquisition of major equipment, like aircraft, should be
provided for in the Kenya Police Service Standing Orders. The Inspector
General should ensure that a detailed manual for this purpose is developed
expeditiously.

5) A comprehensive independent audit of the procurement process should be
carried out with a view to prosecuting those found to have violated the
Law.

6) There is need to develop a procurement quality system for the Kenya

Police Service procurement entity.

21




7) The Cabinet Secretary responsible for Internal Security should order
special audit to idéntify those who violated various aspects of tt

Procurement Act with a view to applying the appropriate sanctions.

2.5 Evidence on registration, servicing, maintenance, storage and

usage:

2.5.1 Registration:

For an aircraft to be registered in Kenya it must meet the requirements of th
KCAA Airworthiness Code, AIC23/08 (Com Exh. 104) which provides tha
aircraft that have been certified by the Federal Aviation Administration (USA)
the UK’s Civil Aviation Authority or the European Aviation Safety Agencs
(EASA) are acceptable in Kenya. The subject helicopter had earlier on beer
inspected while still in South Africa by (CW 15) on 27% August 2011 and foun
to be suitable for registration. An Aircraft Registration Acceptance Note Form

Air -051 (Com Exh. 13 G) was filled by CW 15 and forwarded to KCAA foi
further action. |

Following the issuance of the C of R the aircraft was subsequently inspected for
issuance of the Certificate of Airworthiness (CofA)on 18%7 anuary 2012. The
inspection was once again conducted by CW 15 who used the Rotorcraft
Inspection Checklist Form Air — 39 (Com Exh. 13 D) to confirm whether the
aircraft met all the requirements. The checklist was then countersigned by two
officers namely (CW 14) and (CW 13) who recommended the issuance of the C
of A, which was issued on 23 J anuary 2012.
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The Force Sténding Orders, Chapter 11 clause 7, provides that aircraft should be
operated 1n compliance with the Kenya Air Navigation Regulations, now

referred to as the Civil Aviation Regulatlons

2:5.2 Servicing and Maintenance:

Under the Kenya Civil Aviation Authority Act, Cap. 394, Police aircraft are
categorized as state aircraft and are exempt from the operations of this Act by
virtue of the limitation in the definition of the term alrcraft” in the Act.
However, Section 20 of the Act provides; |

“Any part of this Act or any regulation made there under may, if it so expressly

provides or if the minister so directs by order published in the Gazette, apply to

state aircraft or to any class or classes of aircraft.”

Regulation 247(1) of the Civil Aviation (operation of aircraft) Regulations
provides;

“These Regulations shall apply to azrcraft not being military aircraft,
belonging to or exclusively employed in the service of the Government, and for
the purposes of such application, the department or other authority for the time
being responsible for management of the aircraft shall be deemed to be the
operator of the aircraft, and in the” case of an aircraft belonging to the

Government, to be the owner of the interest of the Government in the aircraft.”

By virtue -of Section 20 afore-stated, the Commission observes that this
regulation expressly puts police aircraft, being aircraft belonging to or
exclusively employed in the service of the government within the purview of

these regulations. The only aircraft exempted are those belonging to the military.



Regulation 3 thereof requires an aircraft to display the proper registratior
markings prescribed in the Civil Aviation (Aircraft Registration and Marking
Regulations. The subject police helicopter which was owned by the Ministry o:
State for Provincial Administration and Internal Security applied for and was
granted registration number 5Y-CDT by KCAA in compliance with this

regulation.

Regulation 54 of the Civil Aviation (Airworthiness) Regulations, 2007 alsc
expressly provides that the airworthiness regulations apply to policé aircraft.
Regulation 8 thereof prohibits any person from flying an aircraft unless there is
in force in respect of that aircraft a certificate of airworthiness duly issued under

the law of the state of registry.

Eurocopter-designated one Engineer from th.eir South African AMO who is CW
50 and in his own statement he describes his mission “fo assist the operators as
decided by my superiors in perf0rmi'ng the maintenance.” He further stated that
he also assisted other operators of Eurocopter aircraft in Kenya. The evidence
before the Commission is that CW 50 was not authorised to undertake any
maintenance work in Kenya and he was only qualified in airframes and engines.
Eurocopter did not have a KCAA approval to carry out maintenance in Kenya
although their Engineer carried out work and released the subject aircraft to

service on several occasions.

CW 56 the CEO of Eurocopter South Africa testified that Eurocopter applied for
Nairobi Line Station approval on 11® June 2012, a day after the subject aircraft

crashed, which KCAA approved by letter dated 21% June 2012 (Com Ex
56C13).
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The Commission heard from CW 19 that the first scheduled maintenance
inspection (a 30 hour check) to be performed on the aircraft in Kenya was
carried out on 8" December 2011 by a Eurocopter Engineer. This check was
carried out in accordance with Airclraft Maintenance Manual (AMM) Chapter’
05-26-00 and was entered into the South African Flight Folio (Com Exh. 15x).
Thereafter the aircraft was parked in the KPAW hangar pending the issuance of
the C of R and C of A.

CW 19, the Chief Engineer, told the Commission that KPAW wrote a letter to
the Commissioner of Police on 18® January 2012 (Com Exh. 19E) seeking
authority to source for maintenance services for the subject helicopter from
Everett Aviation. There was no response to the request; and -again. on 20"
February 2012 KPAW wrote a further request for authority to process a
restricted tendering from Everett Aviation Ltd, Aircraft Leasing Services and
Lady Lbri Ltd. with respect to maintenance services for the subject helicopter
(Com Exh. 19F). Another letter was written to the Commissioner on 7% March
2012 still seeking authority to procure mainteﬂance services for the subject
helicopter at a Eurocopter Maintenance Facility (Com Exh 19 H,, H, Hs).
However as at the time of the accident, KPAW had not yet entered into any
maintenance agreement for the helicopter. The two scheduled “100 Hour”
maintenance checks were conducted by Eurocopter South Africa gratuitously as

KPAW went on with their quest for a maintenance arrangement.

During cross examination CW 19, the Chief Engineer, told the Commission that
Once a contract 1s in place for maintenance, then it is the responsibirlit‘y. of the
contracted AMO to ensure airworthiness of the aircraft. In the case of this
subject aircraft he contended that the contract had a clause for warranty, and

therefore Eurocopter were obliged to ensure airworthiness during the warranty

~ period.
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The tech log sheet (Com Exh. 18 B serial n0.0001) that was filled o this da
shows that a pre-flight inspection was carried out by CW 22 in accordance wit
the aircraft maintenance manual. However, when asked to produce the saj

manual CW 22 told the Commission the manual was never availed to KPAW b
Eurocopter SA Ltd.

The second maintenance appears to have been carried out op 25 January 2012
On this date the battery was removed for a deep cycle servicing (Com Exh. 135
QI). It is not clear who removed the battery or where it was taken for the said
deep cycle. This maintenance is not reflected anywheré in the tech log and can

only be deduced from the aircraft battery log book (Com Exh. 15 01 D).

Another battery deep cycle ée}vice was conducted on 3™ February 2012 at
Phoenix Aviation Itd and the battery was found to be satisfactory. The
Commission heard that the battery was removed by CW 50 and CW 20;
however there were no records of removal and replacement of the battery in the
log book. CW 50 also testified to having previously shown the KPAW how to
drain the pitot-static System of moisture accumulation when the flight crew had

complained of erroneous airspeed indication.

As per evidence received, CW 20 conducted approximately 33 pre/post flight

inspections although he had Dot received any formal training on the aircraft type. i
26
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On 10® Mar}:h 2012 the 100 hr. maintenance check was carried out by a

Eurocopter Engineer (CW 50), at this time the aircraft had done 100hours

50mins. The various tasks that were accomplished during this maintenance are

set out in Com’ Exh. 19 which included various calendar-due checks. The-

Engineer (CW 50) signed a certificate of release to service (CRS). On this date

the external pump which was said to be inoperative was removed for repair.

The Commission was told that this pump was only used for external re-fuelling

of the aircraft when in remote areas. As at the time of the aircraft crash this

pump had not been re-installed.

On 12" March 2012, maintenance was carried out by the Eurocopter Engineer
on the aircraft’s tail rotor long rod. As per the tech log a heat shrinkage sheath

was replaced in accordance with the aircraft’s maintenance manual and the

aircraft released to service. This maintenance action was however not recorded

in the aircraft lbg book.

On 6™ May 2012 another scheduled maintenance (100 hour check) was carried
out by a Eurocopter Engineer at 201hours 51mins (time since new) as recorded
in the Tech Log. The details of what this inspection entailed are in Com Exh.
19B, also including various calendar-due checks. The Eurocopter Engineer

released the aircraft to service on the same day after conducting this

maintenance check.

Euro‘copter' through their employee CW 50 released the subject aircraft back to
service on various occasions based on the South African CAA Approval (AMO
177) as evidenced in Com Ex 50H that bears the AMO 177 stamp. CW 50 stated
that although he used the South African stamp for the releases he believed that

Eurocopter had a Kenyan CAA approval (Com Ex 15G) and that their operation
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‘in Kenya was under the Satellite AMO concept. CW 50 did not have a Keny

CAA approval to work on Kenyan registered aircraft.

Not all Maintenance work carried out on the subject aircraft by Eurocopter wa
recorded in the appropriate log books. Some of the work would be in the tecl

log and not in the aircraft or engine log book or vice versa.

The Commission was told that on 31% May 2012 the aircraft developed wha
was perceived as a major defect during an attempt to start-up for a flight. The
red and amber governor lights illuminated on the VEMD and could not go off:
the aircraft could not start. The Eurocopter Engineer was called in and from his
diagnosis, and in consultation with another Engineer from Turbomeca (engine

manufacturers), he concluded that the defect was due to failure of the EECU. He

- contacted Eurocopter South Africa who advised him to fill the AOG (aircraft on

ground) order form and a warranty claim form for a replacement EECU.

Subsequently, a new EECU was deli'vered to Nairobi from South Africa on
Friday 8" June 2012."

The Eurocopter Engineer (CW 50) told the Commission that upon receiving the
new component he checked its ‘documentation and confirmed that they were in
order. He then proceeded to remove the defective EECU and installed the new
one in accordance with the engine maintenance manual. An engine ground run
was performed and the replacement EECU confirmed to be satisfactory except
that an “EDR failure” message appeared on the VEMD upon engine shut down.
CW 50 stated that he contacted his employers enquiring on this additional
defect. The Eurocopter South Africa Technical Assistance Manager sent an

email message to the Commandant of KPAW, notifying him that “the EDR

Jailure does not affect Jlight safety and the aircraft could be flown for another

200 hours with this defect without any danger”. The Commission further heard
| 28
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that on the sfrength of this email, CW 50 released the aircraft to service on 8”
7. CW 50 further testified that he had previously noted the EDR failure
on the maintenance page of the VEMD on 1% June 2012. This defect

ver not covered by the MMEL. The MMEL was amended by

June 201
message
was howe
Furocopter to include this defect on 27® September 2012 (Com. Ex 50F).

Immediately thereafter at 1400LT the aircraft was flown to Voi by Captains
Chiwe and Nancy Gituanja of the KPAW on a recovery mission. It landed back
at Wilson Airport on the same day at 1730LT. According to Captain Chiwe the

aircraft flew with no problem apart from the EDR failure message that appeared

on the VEMD upon engine shut down.

On 9™ June 2012 a pre-flight inspection was done by a KPAW Technician to
prepare the aircraft (5Y-CDT) for a flight. The Commission was told that the
aircraft did not fly as the mission that it was to undertake on this day was

cancelled. As at this date the aircraft was recorded to have done 240hours

3 1mins.

On 10® June 2012 a technician (CW 20) carried out a pre-flight inspection on
the aircraft in preparation for a flight to Ndhiwa. Captain Nancy Gituanja also
conducted the pilot’s pre-flight inspection. According to CW 20, the aircraft
was in good condition for flight. The Commission heard that the aircraft took
off normall'y at about 0832LT and at 0842LT the aircraft disappeared from the
JKIA approach radar. Soon thereafter it was reported to have crashed in Kibiku

area near Ngong Town.




2.5.3 Operation and Usage

The Commission was informed by Commandant {CW 49) that the aircraft wa
operated in accordance with the Standard Operating Procedures (Com. Exh 49C
adapted from the Kenya Air Force. He further informed the Commission that th
Force Standing Orders stated that the operations were to be done in complianc
with the Kenya Air Na;figation Regulations. From evidence given by CW 49
the Air Wing aircraft including the accident-aircraft were operated under his

direct control and as authorised by the Commissioner of Police on each

operational mission.

The Commandant (CW 49) further informed the Commission that he personally
scheduled crew who flew on each mission. When questioned on the crew
scheduling policy, he stated that he only tasked those who were qualiﬁed.-He
further stated that whilst KPAW did not have a safety management system, he

nevertheless was responsible to ensure safety of operations.

The Commandant further testified that the helicopter was used for carrying
Government VIPs and that there was no policy addressing this issue. However,

he sought approval to transport the Government Officials from the Police

Commissioner.

. 2.54 Storage

“
L

B

The Commission established from evidence and fact finding visits to KPAW

A

that the subject aircraft together with most of the other Air Wing aircraft were

stored or parked in the KPAW hangar when not in use.
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The hangar faciliry is situated at the Wilson Airport which is under Kenya
Airport Police Unit (KAPU) and the Kenya Airports Authority security officers’
surveillance at all times. The airside is manned jointly by both the KAPU and

the KAA personnel, while the landside is manned by officers from the Wilson

Airport Police Station.

2.5.5 Analysis of evidence:

From the evidence received from CW 9 and CW 49 there seems to be a
misconception that Police aircraft, beingl state aircraft as defined in sec 2 of the
Civil Aviation Act, are not subject to the regulatory provisions of the Act. This
is not the cése as has been observed form the provisions cited herein before. In
the considered opinion of the Commission, those Regulations have been made

under Sec. 20 of the Act and therefore apply to State aircraft.

The Commission observed that the process of Registration and Certification was
fraught with inconsistencies and omissions. These were carried out and issued

with undue discretion and without requisite compliance.

The Commission heard that KPAW ép’plied and was issued with a C of A. for
the subject aircraft on 23™ January 2012. The C of A was in the category of
Commercial Air Transport (passengers). It is not clear why C of A was in this

category yet KPAW is not in the business of commercial air transport.

Having considered the Law governing maintenance and continuing
airworthiness of aircraft which are applicable to Police aircraft, the Commission

is of the opinion that KPAW did not comply with these Regulations.
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Though a technical log book (Com Exh. 18 B) was maintained for the aircra
= the Commission was led through various instances when the entries mac
therein were incomplete and/or erroneous. The Commission observed that-t]

record keeping at the KPAW is, at its best, deplorable. A few examples are ;

here-under:

(i).  Serial no. 0046 — the aircraft flew for 1 hr. 20 minutes but only 4
minutes were reflected. Therefore thére was an erroneous entry of th
Hours the aircraft had done as at that date.

().  Serial 0055 — the pre\}ious flight time recorded was 181hours and on thi
day the aircraft flew for Shours 30mins but at the close of the day the tota
hours recorded were 187hours 30mins instead of 186hours 30mins.

(iii).  Serial No. 0060 — on 5% May 2012 the aircraft is indicated to have flow
from Wilson Ainortlto Magadi between 1225LT and 1400LT. It is alsc
shown to have flown from Wilson Airport to Mavoko from 1350LT t
1600LT. This cannot be correct because as at 1350LT when it i
indicated to have departed Wilson Airport for Mavoko, it would have

been airborne on its way back from Magadi.

Regulation 21(1) of the Civil ZAviation (Airworthiness) Regulations places the
burden of maintaining an aircraft in an airworthy condition on the owner or

operator of that aircraft. However, the Commission notes with concern that, the

KPAW did not have qualified maintenance personnel for the subject aircraft,
-5 neither did they have a contracted approved maintenance organization nor the
, f requisite maintenance data. It is clear that the maintenance needs of the
helicopter were not considered when it was procured and introduced into|

service. This was likely to have a negative impact on the continuing:‘

il airworthiness of the subject aircraft.

0
}8}




ft,
de
he

as

40
the

this

otal

OWI
also
T to
it 1s

nave

s the

2T Of |
t, the i

craft, |

Y A O PRI

v ol Lo e

e i

t the §
f the§

into |

uing 3

R S T A S D [ AP O R 0 Tl P T S

i

The Commiésion noted that, despite the fact that KPAW had made three

applications 10 the Police Commissioner for approval to procure maintenance

services for the subject aircraft, the same had not been granted as at the time of
the accident.

Pursuant to KCAA-AC-AWS 008A issued in July 2008 made under Regulation
72 of the Civil Aviation (Airworthiness) Regulations, 2007 KPAW was

supposed to develop a maintenance program, in respect of the subject aircraft, to

be approved by KCAA.

The Commission observes that the crew did not have appropriate operational

support in the performance of their duties. For example, the KPAW does not

seem to have a proper dispatch process of flights.

There is also no evidence that the KPAW has an effective flight following

process and facilities.

The Commission further established that while the hangar was a security facility
and therefore closely guarded to ensure only authorized entry, it was possible to

gain entry without strict security checks. This is a serious security breach.

The Commission observes that the KCAA approval granted to Eurocopter was
limited for maintenance activity at their Lanseria facility in South Africa. The
Eurocopter maintenance activities in Kenya involving KPAW as well as other
Operators were therefore not approved; a fact that they were alive to, as they
applied to KCAA for Nairobi Line Station approval on the 11™ June 2012. The
concept of Satellite AMO in Nairobi under the South African CAA Approval or
the KCAA Approval was not supported by any documentation. Even though

Eurocopter, SA, had an AMO Certificate from the KCAA they chose to release
33
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Kenyan registered aircraft using the South African CAA approval (AMO 1
instead of the Kenyan reference K/AMO/F/59, an act that was rregular.

The Commission noted that the maintenance support in Nairobi that v
rendered by Eurocopter to KPAW, a new operator, consisted of one individ
(CW 50), with minimal facilities and without authorization. This is hardly w]
would be expected of maintenance support for an operator from a station.

organization of the status of satellite AMO as claimed.

After encountering the EDR failure message on the VEMD of the subj

aircraft on 8" June 2012, CW 50 sought quite correctly, for guidance from 1

Technical Seniors at Eurbcopter South Africa. The Commission observed tt
while the aircraft should have been grounded, on the basis of an email fic
Eurocopter (Com. .Ex 50M) indicating that it was safe to fly the subject aircr:
for another 200 flight hours the aircraft was released to service. This email w
in relation to a response of a similar failure to an aircraft registered in Sou
Africa and was not supported by the known established methods
communication to all operators. Such communication would be formal ar
addressed to all operators, usually in the form of Service Bulletins, Servi
Letters or Emergency Bﬁlletins giving credence to the engineerir
considerations or processes underlying the decision. It is worth noting that th
defect was later included in the MMEL by Eurocopter the manufacturer on 27

September 2012, thus formalising the matter almost four months down the line.

Eurocopter knowingly allowed the subject aircraft, a type certificated aircrafi t
be fitted with a non-certificated (prototype) VEMD. The Commission observe
that in spite of clear remarks in Box No. 12 of the respective EASA Form

(Com EX 19M1) that such should not be installed in an in-service aircraft. Thi

essentially invalidated the Certificate of Airworthiness for the duration of th
34




M said occurrence. The Commission heard that this information was not brought to

o attention of KPAW by Eurocopter and neither did KPAW note it during the

- th
process of application for C. of A.in Nairobi and thereafter.
vas ‘ '
ual The installation of a prototype VEMD which was discussed under procurement
hat was a violation which effectively invalidated the C of A of the subject aircraft.
.or &
~ The Commission observes that there was no evidence to show that mandatory
checks at 15 hour (7-day) and 25 hour (14-day) were accomplished when due,
ject except during two occasions when 100 hour maintenance checks were carried
his out on the 10® of March 2012 and 6" May 2012. This is in violation of the
that scheduled maintenance requirements which could | have had serious
rom ;: consequences on continuing airworthiness of the subject aircraft.
craft § |
was ;
outh i 2.5.6 Recommendations:
; of i _
ond 1) KCAA should stringently enforce the provisions of the Civil Aviation Act
, and the attendant Regulations relating to registration and certification of
['V.ICC ; aircraft irrespective of the status of the applicant;
ring § |
: this } »
gt ’ 2) KCAA should ensure that KPAW adheres to all the pertinent Regulations
B § including those that relate to Air Operator Certificate holders;
ine. %
- i 3) KCAA should take up the matter of prototype VEMD and send a protest
e l note to EBuropean Aviation Safety Authority on the basis that Eurocopter
o F knowingly allowed for the use of a prototype part on a certificated and
| This; operational aircraft;
f the i
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CHAPTER THREE

31 SYNOPSIS

Figure 1: 5Y-CDT parked outside the police air wing

'"This Chapter deals with the technical investigation of the accident and therefore

deals with TORS (c), (d) and (e). The format of this chapter borrows heavily
from Annex 13 of the Chicago Convention, Investigation of Aircraft Accidents

Guidelines.

B.2 FACTUAL INFORMATION

.1 History of the flight

On 10® June 2012, a Eurocopter AS 350 B3e helicopter registration mark 5Y-
CDT operating with a call sign Falcon 230, while on a flight from Nairobi,

Wilson Airport to Ndhiwa, a small town near Lake Victoria in Western Kenya




crashed at Kibiku area near Ngong Hills in the south-western outskir

Nairobi killing all six occupants.

The ﬂighf had established contact with Wilson ground contro]l at 082
requesting for engine start. The crew reported to have three and a half hours
endurance. Engine start request was approved and the aircraft was assign
transponder code 2053. The aircraft was soon thereafter transferred to Wi
Airport Tower frequency on 118.1 MHz at 0830LT. The flight was airborn
0832LT and the crew was instructed to report on reaching the Nairobi Con
Zone Boundary. After lift-off, the helicopter turned left to a heading of 26¢
(magnetic) climbing to 7000ft at a ground speed varying between 78 knots
137 knots as read from the Nairobj Radar data (Com. Exh 4 64).

The crew was informed of the flight to Ndhiwa ét around 1800LT on 9% Jy
2012 by the KPAW Commandant. The flight, which was to take the Minister -
Provincial Administration and Iﬁtemal Security, Hon. Saitoti to Ndhiwa, w
previously scheduled to depart at 0800LT but was, delayed due to late arrival
Hon. Ojode, the Assistant Minister in the same Ministry.

The commandant also testified that he was not aware that the Assistant Minist

was travelling with the Minister and stated:

“So, I checked with the crew whether everything was ready because the take-o

was to be at 8.00 a.m. The crew confirmed that everything was ready. So, I we;
to the VIP lounge and told the Minister in person that the crew and aircraft ar
ready and anytime he was ready we could go and board. [t is at that time that h
told me he was waiting for Hon. Orwa Ojode who was not in the manifest I wa.

given earlier.”
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The commandant also testified that a Load Sheet was prepared for the flight on
which an average passenger weight of 80 kilograms was used since the actual
weights were not taken. The edical certificate for the pilot in command
indicated she was 64 kilograms while the co-pilot’s indicated he was 97
kilograms. It was however noted that the PIC and the flight dispatcher did not

sign the load sheet, only the technician who carried out the pre-flight inspection

signed the document.

Falcon 230 called Wilson tower at 0837:50LT reporting that they were
estimating to reach the Control Zone Boundary in one minute. Wilson Tower
transferred Falcon 230 to the Nairobi Control Centre on 118.5 MHz, a standard
procedure and this was acknowledged by Falcon 230 (Com Exh 46A). This was

the last communication that was received from Falcon 230 at 0837LT.

Note:
Timings are based on Wilson Tower Clock.
Wilson transcript is 2mins behind the tower clock.

Nairobi radar is Smins behind the tower clock
3.2.2 Location of the Accident

The helicopter crashed approximately 2.2 Nautical miles North of Ngong town
in a wooded area covered by medium sized eucalyptus trees and other

vegetation, at approximately 0842LT.

The impact point was at coordinates, S 01°19.7380 E 036°38.2920 at an
elevation of 6620ft MSL.

The last radar contact point was at coordinates, S 01° 19.217"' E 36°37.667".
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Aerial photo of the site of theé accident

Figure 2
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3.2.4 '~ Damage to aircraft

The aircraft, which totally disintegrated, was destroyed by the-high energy

ground impact and the ensuing severe ground fire.

3.2 Other damage

Several trees were knocked down by the crashing aircraft while a few others and
the surrounding vegetation were destroyed by the post-crash fire. There was oil

and fuel contamination of the soil after the impact.

3.2.6 Personnel information

Pilot in command

The Captain (Pilot in command) of Falcon 230 was 34 years old and a holder of
a valid Kenya Civil Aviation Authority (KCAA) Commercial Pilot Licence
(CPL) YK-5091-CL (H). She was not Instrument rated and not trained to fly in
IMC. She had a claimed experience of 1,146 total flight hours, 902 hours as a
pilot in command (PIC). Her experience on AS 350 B3e was 76 hours of which
69 hours were as a pilot in command (Com Exh 164A-16RR1).

She was type rated on the AS 350 which was endorsed on her CPL on 25" Jan
2012 and Bell 206 endorsed on her CPL on 03™ Dec 2009 under Group 1. She
was also rated on the MI-17 endorsed on her PPL on 16" April 2010.

She had flown for 5 hours in the preceding 7 days, 21 hours in the previous 28
days and 99 hours in the previous 90 days. The last entry made in her personal

flying logbook was on 30® May 2012. She was scheduled to be on standby duty

» during the week together with the Commandant and her last flight before the
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accident was to Voi on 08" June 2012 in the same aircraft where she was the

)| PIC. -

It 1s presumed that she was the PF of the subject aircraft on the material day

since the Co-pilot was the one communicating with the air traffic control (ATC).

She held a class 1 medical certificate which was issued on 8™ September 2011

and was valid for 12 months. The medical certificate required the pilot to use

photo chromatic lenses. The certificate indicated she Weighed 64 kilograms.

She was seated on the right hand crew seat according to eyewitness (CW 49 and
CW 20)
The PIC had previously flown to Ndhiwa as a co-pilot with the KPAW

Commandant in the same aircraft.

On 16™ and 18"May 2012 the two pilots (PF and PM) had been paired together
and flew the subject aircraft with her as the PIC on both occasions. She last flew

the Bell 206 on 30™ May 2012 as the PIC for 2 hours.

ey il ol

She had previously held a Private Pilot Licence on Aeroplanes which had

LRl ¥ 0 s o R T e R R

lapsed.

The PIC underwent a Pilots Conversion Course in the Kenya Army Helicopter

Training School between July 2005 and Dec 2005. She was awarded a}f
Certificate of Qualification. i

_C
W
b

No evidence of military categorization of the pilot was documented or seen in%

the KCAA crew file or KPAW pilot file by the investigation. Based on the

conversion course, she applied for a PPL (Helicopters) which was issued by
KCAA. '
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Co-pilot

The Co-pilot aged 36 was a holder of a Commercial Pilot Licence, YK-4992-
CL(H) issued by KCAA on 17% January 2012 and was valid up to 16™ January

2013. He was not Instrument rated and was not trained to fly in IMC.

He claimed a total experience of 965 hours of which 822 hours were as PIC and
48 hours on AS 350 B3e. He had flown 5 hours in the preceding 7 days, 33
hours in the previous 28 days and 90 hours in the pre{fious 90 days. 28 hours

were as a PIC on the AS 350 B3e.

He was type rated on AS 350 which was endofsed on his CPL on 16th February
2012 under Group 1. He was also type rated on the MI-17 and the Bell 206. On
08" June 2012 he had flown the Bell 206 for 4 hours 50 minutes as the PIC.

He held a class one medical certificate valid for 12 months issued on 17%
January 2012.The medical certificate contained no limitations. The certificate

indicated he weighed 97 kilograms.

He was scheduled to fly the Minister of State for Provincial Administration and
Internal Security on 9™ June 2012 to Bomet and back to Nairobi on the same day
but the flight was later cancelled because the Minister’s schedule changed. He

did not operate any other flight on that day.

On 16" and 18"® May 2012 the twb pilots (PF and PM) had been paired and flew
the subject aircraft with him as the co-pilot on both occasions.

The last entry made on his personal flying log book was on 8™ May 2012. He
had previously held a PPL (Aeroplanes) which had lapsed.
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Ei‘ The Cb—pilot underwent a Helicopter Conversion Course at the Kenya Army d]
“ - Helicopter Training School between July 2005 and Dec 2005. He was awarded a ‘.' .
L Certificate of Qualification. No evidence of military categorization of the co- °

‘f pilot was doéumeﬁted or seen in the KCAA crew file or KPAW pilot ﬁlé by the :
;,’V:;F', ; investigation. Based on the conversion course, he applied for a PPL .
: - (Helicopters) which was issued by KCAA on 2™ April 2008. )
i S
t ; 327 Aircraft information ‘ 1
s B
', The Eurocopter AS 350B3e helicopter registration mark 5Y-CDT, serial number a

7238, manufactured by Eurocopter, France on 27 July 2011 was powered by f
Turbomeca Arriel 2D turbo shaft engine. This model -B3e is an evolution of the [
-B3 installed with Arriel 2D engine in place of Arriel 2B found in the AS 350 Pt

B3. The engine model 2D has enhanced power, an extended time limitation at

maximum continuous power and features the Engine Data Recorder (EDR).

B 1

. The main rotor system is a starflex design éonsisting of three composite main }

" rotor blades with a diameter of 10.69 meters (35.07ft) with a nominal rotor , 1
g 4
o speed of 386 rpm. :
§

4

The tail rotor system consists of a gear box driving a flexible seesaw two blade

5 Ak

design with a diameter of 1.86 meters (6.10ft).

TaF Landing gear consists of conventional skids with a provision for detachable
[ ” ! " . .'F
Ay ground handling wheels.

| The fuel system consists of a composite material storage tank with a capacity of ;
;‘4,{‘*,*"_ ‘ 540 litters located behind the passenger cabin. The fuel is delivered from the
- ; . . &
R tank by an electrical booster pump via plumbing and several filters to the engine j
"
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driven pumﬁ and the automatic fuel metering unit into the engine for

combustion.

The standard cabin ventilation and heating system as typical for non-pressurized
aircraft consists of a scoop that introduces ambient air through a diffuser /mixer
into the cabin. Cabin heating and windshield de-misting is accomplished by a
system which taps bleed air at the centrifugal compressor stage of the engine.
This partially compressed air at approximately 200 C is piped in a fire-proof
duct to the diffuser/mixer prior to being introduced into the cabin. Since this is
an un-pressurized cabin, it features sliding windows that can be opened in flight
for additional ventilation. This was explained by the Chief Engineer of Lady

Lori, an Air Operator, (CW 64) in evidence and during the Commission’s visit

to their hangar at Wilson Airport.

The hydraulic system is mainly employed to provide the necess.ary assisting
power to operate the flight controls by actuating the main rotor and tail rotor
blade angles during flight. Synthetic hydraulic fluid is stored ina reservoir near
the main gear box feeding the hydraulic pump. The pump raises the system
working pressure to approximately 500 psi necessary to operate the three
actuators for the main rotor blades angi one actuator for the tail rotor blades.
Associated wﬁh the actuators are accumulators which retain some residual

hydraulic pressure to be used following the main hydraulic system failure.

The aircraft is equipped with an electronic Vehicle and Engine Multifunction
Display (VEMD) which displays aircraft and engine system status and

highlights any defect on a screen in the cockpit. It is this system that was

reported by the Eurocopter South Africa Maintenance Engineer (CW 50) to have
displayed the defect of the EECU on the 31% May 2012 and defect of EDR on ik
. June 2012 after the replacement of the EECU. It is noted that the unit fitted on




"""""""

5% December 2011 in South Africa was a prototype (pre-certificated) unit which
was fitted without the knowledge of the Commandant (CW 49) and the Chief
Engineer KPAW (CW 19).

T

Al d

; SRR UG
;E/‘I\l 7/7\\
= Exgits

Figure 3: VEMD
The helicopter is fitted with a Full Authority Digital Electronic Control
(FADEC) also referred to as Engine Eleétronic Control Unit (EECU) with a dual
channel system which enables an automatic engine start cycle and the
subsequent engine control. The dual system would act in redundancy; the
second channel automatically taking over from the first failed channel and apart
from the display of failure on thé VEMD screen, operations would proceed
normally. Should the second channel also fail during operation, the flight would

proceed using the stand-by channel Emergency Back-up Control Auxiliary Unit

(EBCAU), but thereafter the system would not permit an engine start while the ,;
defect persists. The system had totally failed on 31% May 2012 and was

subsequently repaired by replacing the unserviceable Engine Electronic Control

Unit (EECU).
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Figure 4: Diagram of FADEC System
The Engine Data Recorder (EDR) is the latest modification to the aircraft, used
for recording engine operating parameters which can be down-loaded for
maintenance diagnostic purposes. Located under the engine deck, it allows the
operator to.access the FADEC data via an Ethernet connector. The EDR was
reported as being unserviceable immediately after the replacement of the EECU
on 8" June 2012, and the repair had not been accomplished by the time of the

accident.

The System Description Section of the manufacturer’s manual states,
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Figure 5: Engine Data Recorder System
bE The subject helicopter is a modemn -design featuring the glass cockpit
; . configuration consisting of Garmin 500H dual screen electronic flight display ¢
‘ (PFD and MFD). This necessitated the removal of certain cockpit analogue .
B 3
4 instruments to match the layout approved by the Police Air wing Commandanti
t y 1
as stated by CW 56. This reconfiguration was carried out in South Africa prior fs
: to delivery of the aircraft in Nairobi. ‘
e 48

“The EDR is matched to its engine; it contains data required for controlling -
and managing the engine log book. It must systematically accompany the -
engine, and must not be used with another engine even during fault isolation

operations.”
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Figure 6: 5Y-CDT Cockpit layout as requested and approved by the Kenya
Police Air Wing Commandant
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i A

The helicopter was configured with dual engine and flight control systems for a

R e

two crew operation as requested by Police Air Wing. This meant that the subject

helicopter could be flown from either the left or right hand front seats.

The subject helicopter, with a seating capacity of six, is certificated for a i

maximum take-off weight of 2250 kgs (4960 Ibs) with internal load and a
certified maximum landing weight of 2250 kgs (4960 Ibs).
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Figure 9: Bagéage cabin
The aircraft was manufactured in France, dismantled and shipped to South
Africa where it was reassembled and customized to Kenya Police Air Wing
specifications. It was later flown from South Africa to Nairobi arriving on 70

December 2011 with the South African registration marks (ZS-HHO).

It was registered in Kenya with marks 5Y-CDT on 12® January 2012 under
Certificate of Registration Serial number 2360 to Ministry of State for

Provincial Administration and Internal Security, Kenya Police Department to be
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operated by Kenya Police Air Wing. The aircraft had a valid Certificate of
Airworthiness Serial number 2779 issued on 23% January 2012 by the Kenya
Civil Aviation Authority which was due to expire on 22" January 2013.

The most recent scheduled maintenance was a ‘100 Hour’ insp‘ection check
carried out on 6™ May, 2012. The Certificate of Release to Service ( Class 1) in
force at the time of the accident, was issued by ESAL (AMO 177) and was
dated 6™ May, 2012 and was due to lapse after a total of 301hours 51mins of

flight time or on 5% May, 2013, whichever occurred first.

The aircraft also underwent some unscheduled maintenance on 8™ June 2012,

when the EECU was replaced, after having been found defective and grounded

from 31* May 2012. As at 9% June 2012, the helicopter had accumulated 240

total flight hours.

3.2.8 Weight and Balance

Most helicopters have an internal maximum take-off weight, which refers to the

weight within the helicopter structure and an external maximum take-off weight,

which refers to the weight of the helicopter with an external sling load.

o

£

The helicopter was last weighed on 23" November 2011 in South Africa. (Com
Exh 15U). The basic empty weight was established to be 1356 kgs. The

maximum certificated take-off weight was 2250.3 kgs.

Load sheet

The load sheet, Com Exh 49 FI completed on 10® June 2012 estimated th?E
passenger weight at 480 kg and 540 litres of fuel weighing 425 kg, therefore, th@j-;‘

all up weight for the flight was (1356+480+425) 2261kg. !

59 '




{8

of
ya

A S e R NS R TR 3

) In
vas

; of

S R A e el Y A A R e L S

i AT e

—
o o
B~ o
o =

0 the &

eight, ¢

AR S

Servo transparency

If the helicopter is maneuvered in such a way that the airspeed and/or rotor disc
Joading (commonly known as g-loading) become excessive, aerodynamic forces
on the rotor blades can exceed the' maximum force that can be produced by the
servo actuators. If this occurs, the aerodynamic forces will be progressively fed
back to the flying controls, which become heavy to operate. This phenomenon 18

commonly known as ‘jack stall’, but is termed ‘servo transparency’ or ‘control

reversibility” by Eurocopter.

In a Service Letter, SL 1648-29-03, Eurocopter advised owners and operators of

all AS 350 series helicopters about the servo transparency phenomenon, stating

Cthat it: ‘can be encountered during excessive maneuvering of any single

hydraulic system equipped helicopter, if operated beyond its approved flight

envelope.’

The ‘_Limitation-s’ section of the AS 350 B3e Flight Manual contained the
following, under ‘Maneuvering limitations’: Do not exceed the load factor
corresponding to the servo control reversibility limit,”

‘The maximum load factor is determined by the servo-control transparency
limit. Maximum load factor is a combination of TAS, density altitude, gross
weight. Avoid such combination at high values associated with high collective
pitch. The transparency may be reached during maneuvers such as steep turns,

hard pull-up or when maneuvering near Vne”.

The Commission has considered these Principles in the analysis.




3i2.9 Meteorological information

The Commission heard evidence concerning weather on the material day -

affecting the subject flight from four distinct sources; the Kenya Meteorological

Department (KMD), pilot reports, Kenya webcam.com and eye witnesses.

The coded weather report (METAR) given to the pilots from the KMD, consisted
of observations made at Nairobi Wilson airport and observations made at the
Ngong (HKNG) station which is quite close to the scene of the accident. The
observations were made at 0800 and 0900 local time. These reports were
produced before the Commission and interpreted by CW 57, the Senior h
Assistant Director, Aviation Meteorological Services at KMD. He also produced

satellite pictures that indicated general cloud cover over a wide area including

Nairobi and its environs.
Nairobi Wilson Weather Reports:

METAR HKNW 100500 00000KT 9999 BKN016 15/14 Q1024.1
METAR HKNW 100600 00000KT 9999 BKN018 OVC080 16/15 01024.7

- &

ARSI RN EAPAR KA

The weather reports from the Nairobi Wilson station at 0800 and 0900 Local :

» Time both indicate a visibility of better than 10 km, clouds covering between ;
Hag 5/8 to 78 of the sky with a cloud base at 1600 feet and 1800 feet respectively. |
i ‘t(« The temperature and dew point as 15°C and 14° C. These two values when close ‘E
E g

I to each other indicate a relatively high level of humidity in the atmosphere. The §
closer the values are the higher the level of humidity. When the two values are ¢

the same they indicate 100% humidity.
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Ngong Met. Station Weather Reports:

METAR HKNG 100500 09005KT 8000 —FG SCT 009 OVCO015 13/13 QFE

806.8
METAR HKNG 100600 13005KT 8000 —FG SCT009 OVC015 14/14 QFE 807.7

The weather reports from the Ngong Station at 0800 and 0900 local time both
indicate a visibility of 8000m, light fog and two layers of clouds, the lower one,
covering 3/8 to 4/8 of the sky with a cloud base of 900 feet and the higher one,
covering the entire sky (overcast) with a cloud base of 1500 feet. Each cloud
system has a certain amount of thickness and since the two cloud systems were
over the same area, it should be expected that there was overlap and the space

between the layers would then be less than 600 feet.

Of special note is the dry bulb temperature vis a vis the wet bulb temperature
which was 13/13° C and 14/14° C at 0800 and'0900 respectively. This indicates
100% humidity. This is a conditic;n conducive to the fbrmation_ of fog. The
effect of fog and all other visible moisture such as mist and clouds is to reduce

visibility.

Satellite imagery from the visible channel taken at 0845 local time (Fig 10)
produced by CW 57 indicated shallow low level clouds along the intended route
was consistent with the imagery from the infra-red channel exhibited to the

Commission.
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Figure 10: Satellite imagery from the visible channel taken at 0845 local

time

| The Commission heard from CW 57 that, Visibility is estimated by an observer 3

r on the ground. The International Civil Aviation Organisation (ICAO) Annex 3, {
defines visibility for aeronautical purposes as "the greatest distance at which a §
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black object of suitable dimensions, situated near the ground, can be seen and
recognized when observed against a bright background”. It is evident from the
definition that reported visibility does not represent a constant value in all
directions from the observer position. It simply represents the greatest distance
that can be expected but could be less depending on the direction of observation.

It is also worth noting, that reported visibility refers to objects situated near the

ground.

Pilots are recognised as sources of timely actual weather conditions encountered
by an aircraft in flight. They are encouraged to make such reports to the nearest
ground station. These reports are called PIREPs (Pilot Reports). CW 35, a
helicopter pilot with over 4000 flight hours testified that he took off from _
Wilson Airport at 0818LT on the material day, heading northwards on a flight to
Lewa, to the north of Nairobi. This was approximately 14 minutes before the

subject helicopter (5Y-CDT) took off for Ndhiwa.

He further testified that the Weather- was not a problem for take-off out of
Wilson Airport. After take-off he climbed to apﬁroximately 500 feet above the
ground and flew at this height in order to stay below the clouds. However in a
few minutes the cloud base got lower and lower as the aircraft crossed Waiyaki
Way near Safaricom House to the norEh of Wilson Airport. Visibility was also
rapidly reducing, in his judgment, to below VFR minimums of 1.5 km. He was
forced to slow down the helicopter to 60 knots, the recommended speed when
encountering hazardous situations even as he attempted to manoeuvre the
aircraft to stay in visual conditions. In the end he radioed Wilson Control Tower
that he was going to divert to Windsor Hotel due to deteriorating weather
conditions where he landed at 0831 LT. It was his evidence that from his

observation the weather conditions looked "worse" to the west in the area of
Ngong.




CW 49 and CW 47, Kenya Police Air Wing pilots with a call sign Falcon 220,
took off at 0914 Local Time in a helicopter from Wilson Airport in the general
direction of the departure path taken by Falcon 230 on a search and rescue
mission. While within the Nairobi Control Zone, they were asked by Wilson
Control Tower how the visibility was and the answer was, "very poor, especially

towards Ngong, “we are actually coming back."
Skytrac data indicated that Falcon 220 at this pomt was less than a kilometre
from the accident site yet they could not locate it. These witnesses also stated :

that the cloud base was quite low and they were flying just above trees.

The kenyawebcam.com is a network of cameras installed at 17 locations in

different parts of Kenya for weather and scenic observations. The webcam

A PSR IRmg Y 2 L py s

system is connected to internet services and can be accessed at

http://kenyawebcam.com/. The webcams are used in the tourism sector to

observe weather at beaches, Safari Lodges and other tourist points of interest.

aif! _-.L’;\_u;ﬂ,_,.,‘,\ g 5

Pilots also use the system as a tool to aid them in evaluating actual, very near to :

real time weather observations as they plan their intended VER flights to

specific areas covered by the webcam system.

o

The webcam installations are on a voluntary basis by members of the Aero club ,

of East Africa at locations of their cho1ce or 1nterest One such locatlon 1S in the :

Karen area of Nairobi. The GPS coordinates for the webcam location are

S01° 22.17100 E036° 43.70100 at a roof-top art studio in a private residence ‘_

along Lamwia Road in Hardy Estate, Nairobi according to (CW65).

i
il

The camera is a Teltonika Edge camera model and uses a 12V DC power g

supply. It is mounted on a steel beam structure at an approximate altitude Of
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1 % 5 900’ MSL, facing the Ngong Hills at 240° magnetic. The camera uploads the "
e ’ '
' ; photo shots to the webcam website at intervals of 10 minutes.
Jue i
50n ,
1 . A snap shot taken at 0823LT, on the 10th of June 2012, by the Karen webcam. ..
ly 2
{  was produced before the Commission. A review of the snap shot taken from
Karen shows the farthest visible and recognisable object as two tall Eucalyptus
; irees in the middle of the picture at a bearing of 222° magnetic from the webcam
ette ‘
- © 1ocation. The Ngong Hills are not visible. But in a comparative picture taken by
ited %
! the same Karen webcam on the 14™ June 2012 at 1530 the Ngong Hills are
. clearly visible. The two blue gum trees are located at an altitude of 6,020° ASL.
. The approximate GPS coordinates of the two blue gum trees are S01° 22.5441]
31 i
. and E036° 42.8970. The distance from the Karen webcam to the two eucalyptus
cam } '
: ? trees was worked out to be 1.65km. This indicates that visibility from the Karen
at £
}  Webcam towards the west was less than 2 km.
r to |
reSt" ;’A . Sataricom 5
ol O & [removebcam comeampcamemgengeamtgens O\~ o )
o i el
Ngong Hills Webcam
i M,mv.ﬂ. daily hourly archive
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de Of % The photo was taken Sun Jun 10 08:31:32 2012
@ Figure 11: Webcam Photo taken on Sunday 10th June 2012 at 0831
i 59
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wtll Safaricom 35

. ' gong Hills Webcam

Mzun Page h.exl Camexa

Trout Tree Restaurant
Mt Kenya

Fine Art by
Amy Sandys-Lumsdaine

The photo was taken Thu Jun 14 15:30:09 2012
Local Time at webcam: 15:30

Figure 12: WebCam Photograph taken on 14th June 2012 at 1230

Rl T S — -

CW 36, CW 37 and CW 38, eye witnesses in the vicinity of the accident site,
gave accounts before the COII]IIllSSlOI’l that left no doubt that there was mist and : i

low visibility in Ngong area at the time of the accident. Estimates of visibility §

from the witnesses ranged from 100m to 500m. The helicopter was flying very gg !

low according to these witnesses. ]

CW 36 stated that she was at the Napenda Kuishi street boys rehabilitation | J

Centre when she saw a helicopter approach from the direction of Limuru Wthh‘

1s to the North. The helicopter was flying so low that she was able to read the_vj C
words KENYA POLICE written on the belly in spite of the misty, drizzh'ngf f k
weather. When asked about the sound of the aircraft the witness replied, "/t was, I

)2
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high and then sometimes it could lower and then it goes high again." (sic) “The
helicopter "disappeared to the south before turning back.” It caused the
buildings to shake and she thought it was going to strike an electric post which
was about 200m from where she was standing. Shortly éfter that she heard a

bang. Then she saw fire followed by smoke.

CW 37 a neighbour to CW 36 also'testiﬁed of hearing and seeing the helicopter
approaching from the direction of Limuru flying overhead the position he was at
and that it was flying so low that it hit a blue gum tree on his farm. The aircraft
was flying southerly towards the Ngong Hills but approximately two minutes
later returned flying northwards, very low and fast. At this time the witness
stated that he saw fire trailing the helicopter from the exhaust. He also stated
that the aircraft had an unusual "cracking or grinding" sound and in less than
two minutes "it dropped" into the forest. He stated that the weather was misty

and estimated the visibility to have been 500 meters.

CW 38, av farm hand at the Napenda Kuishi boys centre was attending his
normal duties when he heard and saw a helicopter flying northwards from the
direction of Ngong Hills. The weather was misty and it was drizzling according
to CW 37 and CW38. This is consistent with the 100% relative humidity as
deduced from the temperature dew poi;lt/values in the weather reports from the
KMD. CW 38 testified that the helicopter was flying very low, "barely above
the trees of a height of about 20 m." The sound of the helicopter "was

frightening.” About two minutes later he heard a crashing sound.

CW 61, an advocate of the High Court of Kenya, was cycling approximately 1-2
km from the accident site when he heard a helicopter overhead "flying quite

low". He observed that it was a "damp, grey morning and the cloud was

, Particularly low." The witness stated that he "distinctly thought it was quite
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e unusual for a helicopter to be Sying that low in such weather." He looked up
R . .
oo but was not able to see the helicopter due to the misty weather. The mist was
},’ “Just over the tree tops.” The helicopter 'circled' twice and in his estimate the
Fa : il b

"x;(’ ¥ ' hehcopter was in the area between 6-8 minutes before he heard a sound as of a
R

a® L muffled gas explosion.

3.2.10 Aids to navigation
Not significant for this investigation.

3.2.11 Communications

Communications from Falcon 230 to Wilson Tower on 118.1 MHz commeénced _.‘
as the Co-pilot requested for start-up clearance at 0828LT from Wilson ground |
control on 121.9 MHz and was transferred to tower at 0830LT. Voice transcnpt
obtained from Wilson Tower indicated that the helicopter was.in communication
with the tower until they reported to be one minute to the control zone boundary. |
At this point, the controller at Wﬂsoﬁ Tower advised Falcon 230 to change
frequency and contact Nairobi Area Contro] Centre on 118.5 MHz which they

acknowledged. These communications up to this point were standard as !

expected (Appendix F).

o

No communication was received from the aircraft on the Nairobi Area Control

Centre frequency or Wilson tower thereafter.

Counsel for the late Minister , in his cross examination of Commission §

5
R
Taah

witnesses and in his submissions asked the Commission to consider the |

possibility that the Co-Pilot cleared his throat severally in his last

¥ S

communication with the Wilson Tower suggesting signs of distress.
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3.2.12 Aerodrome information

The aircraft departed from Wilson Airport, where the pilot had filed a VFR
flight . plan. Wilson Airport (ICAO. designation HKNW) is located five
kilometres south of Nairobi and serves both domestic and international traffic. It
is located at latitude S01° 19.3' and longitude E036° 48.9' at an elevation of
5536 feet MSL. The aerodrome operating hours are from 0330LT to 1730LT.
The airport has four asphalt runWays 07/25 (4800x79 ft.) and 14/32 (511875
ft.). The airport is not equipped with Instrument Landing System (ILS).
Approach, threshold and runway lighting is not provided for runway 14/32.

The airport is also equipped with a control tower normally manned by four air

traffic controllers per shift.

The Commission established that Wilson airport does not provide radar services.
Wilson Airport tower is provided with a slave display of the JKIA radar picture
for the purposes of situational awareness only.

Flight recorders

The aircraft was not equipped with a hight data recorder (FDR) or a cockpit

voice recorder (CVR); and neither was required by regulations.
Wreckage and impact information
The wreckage was distributed over a rectangular area measuring 43m by 18m.

The impact crater was situated at SO1° 19.75' E036° 38.28' and the wreckage

trail followed a general direction of 075° magnetic.
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Figure 13: Crash site
Four of the occupants were violently thrown out as a result of the .high energy
impact and fuel tank explosion while the other two remained within the main |

wreckage area. ‘ i

Aoy i oty

The tail boom together with the tail rotor assembly were severed from the

N b i 1y

fuselage and other than the damage that occurred on impact, were not affected :
by the ground fire. The main skidwwas detached from the fuselage and found !
lying two (2) meters away.

The aircraft impacted the ground with such momentum that caused the centre

post to be embedded approximately 0.6 metres into the ground while the lower

wire cutter was embedded approximately 0.5 metres into the ground. The

&
1

cockpit centre post and the wire cutter had a heading of 175°M. The tail boom
skid slid around a vertical tree stump as the helicopter hit the ground.
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The cabin, engine and main rotor transmission assembly having spun
approximately 100°, rested within four meters from the initial impact point,
where a fierce grourid fire seemed to concentrate, causing further damage to the

remaining structure.
The crew seat lower frame was found broken and bent to the left.

The engine, main transmission gear box and main rotor mast were found lying
in a heap adjacent to the burnt out cabin. The subject aircraft had three main
rotor blades: one had sheared off and was flung 42.94 meters from the initial
point of impact, the second one was deeply embedded in the adjacent ground
and the third while still attached to the mast was burnt off at the root by the

ground fire.

The fuel tank made of a composite material had ruptured inté small fragments as

a result of the impact.

The engine was damaged by impact and fire as reported by (CW53) who carried

out the engine stripping exercise.

The transmission system had suffered damage commensurate with the ground
impact and fire as was observed by the investigators at the accident site and as

reported by CW54.

(). The tail rotor drive shaft had sheared off leaving a fairly intact tail rotor

assembly and the tail rotor gear box;

(ii). The main drive shaft between the engine and main gear box had sheared

and was bumt by fire.
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(ii).

(iv).

(vi).

The main gear box and main transmission assembly suffered external fire

damage. v ;

All the doors and various access panels were found lying in the general
vicinity of the fuselage wreckage, the locking provisions of the main

doors were observed to be in the locked positidn.

i

The major parts of the helicopter were accounted for at the scene of the

crash; all the engine and flight controls, the engine and its accessories,

‘main and tail rotor blades as well as the cockpit display panel were

1dentified.

On site Investigation of possibility of in-flight fire did not reveal the

classic tell-tale signs of smoke streaks and soot on the tail boom of the

helicopter.
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3.2.13 Medical and Pathological Information

The aircraft had taken off from Wilson Airport with Six (6) souls on board,
consisting of two (2) crew members and four (4) passengers. All the persons on
board sustained fatal injuries during the accident. All the persons . were
positively identified, with their respective positions at the accident site recorded.
Post mortems were carried out on the crew and the passengers by the
Government Pathologist. Toxicology and DNA analys1s was also carried out by

the Government Chemist. The findings were as follows:-

Pilot in Command (body 1)

The body of the PIC was found in the main wreckage. The body was completely
burnt (over 100% 4% degree burns) and identified as female by the Government

Pathologist at the accident site. The clothing was burnt out blue uniform. She

»
£
was not covered by wreckage. g . _ :

Post-mortem examination report by Government Pathologist (Com Exh 39 (4))
revealed charred remains. The mandible (lower jaw), maxilla (upper jaw) and
frontal skull bone were fractured. The eye balls were missing and the body was
in a pugilistic position. There were multiple rib fractures and soot was found in

the trachea. The heart was ruptured and the hver burnt out. There were multiple

skull fractures and brain injury.

Specimen taken for toxicology tests were blood, liver, stomach and its contents

kidney and muscle tissue for DNA for identification analysis.

The post-mortem specimens were examined by the Government Chemist for

chemically toxic substances with negative results (Com Exh 3 2(B)).
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DNA profiles was generated from the body tissue taken from the deceased and
filed (Com Exh 33 (G)).

Cause of death was reported as multiple injuries and severe burns due to

aviation accident.

Co-Pilot (body 4)

The body of the co-pilot was ldcated approximately 12 meters from the main
wreckage. The body was in a navy blue Kenya Police Air Wing uniform. He
was still trapped in one of the seats at the accident site. Further inspection at the
site of accident revealed that his upper body, particularly the head, was partially
covered by the seat, which had been smbuldering after the post impact fire.
There was copious amount of soil covering his body at the crash site. This was

as a result of first responders using soil in the process of extinguishing the fire.

The post-mortem examination which was conducted by Government Pathologist
(Exhibit Com. EXH 39 (D)) revealed a crushed head, with mixed degree burns,
on the chest, abdomen, face, upper and lower limbs. There was also crush injury

below knee on both limbs with fractures on both wrists and ankle joints.

Also revealed were a fractured sternum and multiple bilateral rib fractures with
Injuries to both lungs. The heart was ruptured with tears in the liver and partially
digested food in the stomach. The head was crushed totally with no brain matter

within the vault.

Specimens removed for further examination included blood sample from chest

cavity for toxicology, liver, kidney and stomach with its content and muscle

tissue for DNA testing.
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A DNA profile was generated from the muscle specimen and filed (Com Exh 33
_ 0 (G))
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Post-mortem specimens were examined by Government Chemist and carbon

N‘ monoxide was detected in the blood of the deceased at a concentration of 14mls
: “P 5 per 100mls of blood indicating a level of 68.6% carboxy-haemoglobin (Com
Ao Exh 32 (D).
N A |
W No other chemically toxic substances were detected in the post-mortem
?‘i{# specimens.
;j_ Cause of death was reported to be multiple injuries and burns due to aviation
¥ i ;
,?7 accident.
Exin
M
i Passengers ' o
| The bodies of the four passehgers were examined by the Government |
n» Pathologist in post-mortems carried out 24 hours after the accident. Specimens
' were also taken from all the bodies for DNA testing and from one body for
(_ - toxicological examination. All the bodies were positively identified by witnesses
o during the post-mortem examination. The findings were as follows:
h
I i
£ Passenger 1 (body 2) {
ki
% 4
: . The body was also trapped in the main wreckage. He had sustained severe burns §
and was charred beyond recognition (100% 4™ degree burns). He was not }'.:
I e ‘
covered by wreckage. Post-mortem findings (Com Exh 39 (B)) were charred §
e remains, crushed head with multiple thermal fractures of the skull. Also found

was thermal amputation of both upper limbs at the level of mid-shaft radio-ulnar_:;‘
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pilaterally. Thermal amputation of lower limbs at the level of the knee (left
Limb), and mid-shaft fracture of the tibia-fibular. There were 4th degree burns
on the entire body surface. .

There was extrusion of all internal organs.

Specimen removed for further examination were muscle samples for DNA, and

a DNA profile was generated and filed (Com Exh 33 (G)).
The cause of death was concluded to be severe burns due to aviation accident.
Passenger 2 (body 3)

The body was located about 10 meters from the main wreckage. He was not

covered by wreckage. The post-mortem report (Com Exh 39 (C)) revealed the

- body was charred due to the burns sustained. in the accident. The head was

crushed with multiple facial fractures in the mandible and the maxilla. There
was a degloving injury of right upper limb with “sescal” fractures of humerus
and radio-ulnar. There was a degloving injury of left upper limb with mid shaft
radio-ulnar fracture, crushed pelvis with degloving injuries of the entire right
lower limb with “sescal” fractures of the ;ight Jower limb. There was amputation
at level of mid shaft tibia-fibular fight lower limb. There was a fracture at distal

third of the femur and amputation at the level of the knee on the left lower limb.
The body had mixed degree burns.

Multiple rib fractures anterior and posterior in the right and left hemithorax,

with fractured sternum and bilateral perforation of the lungs. There was soot in

the trachea. Extensive vascular injuries were found, with multiple myocardial
71
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lacerations. Haemoperitoneum (bleeding in the abdominal cavity), multiple

lacerations of liver, spleen, kidney and multiple perforations of the intestines

and a torn urinary bladder ware also found.
Multiple skull fractures and total loss of brain tissue was also found.
Specimen removed from the body for further analysis included muscle samples

for DNA testing. A DNA profile was generated from the specimen by the
Government Chemist and filed (Com Exh (G)).

The cause of death was concluded to be multiple injuries and severe burns due

to aviation accident.

Passenger 3 (body 5)

The body was located approximately 30 meters from the main wreckage. He |
was not covered by wreckage. The post-mortem report (Com Exh 39 (E))

revealed the body had mixed degree burns widespread over the whole body.

There was a deep laceration across the face extending from the left cheek to just |
57 above the right eye approximaté& 10cm long. There were multiple skull

fractures with a gaping wound on the right side of the head extending from the

right parietal to the parietal occipital region measuring about 17c¢m long.

3

s i
e, There were multiple rib fractures bilaterally and there was soot in the trachea. g
%:“V;'r -
e, There were multiple myocardial lacerations, with multiple lacerations and ;
P E
At contusions of liver, kidneys, spleen and intestine. 3

: There were alsQ multiple pelvic fractures, multiple skull fractures and total loss

of brain matter. There was complete cord transection at T4-T5 , then T6-T7.
72



Post-mortem specimens removed were examined by the Government Chemist
for chemically toxic substances with negative results (Com Exh 32(F)).

A muscle tissue specimen was also removed during the post-mortem for DNA
testing. A DNA profile was generated from the specimen by the Government

Chemist and filed. (Com Exh 33 (G)).

After the post-mortem, the cause of death was concluded to be multiple injuries

and burns due to aviation accident.
Passenger 4 (body 6)

The body was located approximately 10 meters from the main wreckage. He
was not covered by wreckage. Post-mortem report (Com Exh 39 (F)) indicated
that the body had 1¥-3" degree burns including the whole body sparing the left
foot. There were also multiple fractures on the skull with loss of part of the bone
tfssue and part of the brain tissue exposed. There were fracture on the left thumb
at the level of proximal interphalangeal joint. There was a distal third radio-
ulnar fracture on the right side, and a left humerus midshaft fracture. Also found
were bilateral degloving injuries involving entire lower limbs. The right femur
had a midshaft fracture, and a right ciistal tibia-fibular fracture. There was
traumatic amputation of left leg at the level of midshaft tibia-fibular. There were

maxillary and mandibular fractures.

Internally, there were multiple rib fractures bilaterally anterior and posterior.
The diaphragm was torn, a proximal third spinal fracture and soot was found in

the trachea.
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The pericardium was torn and right ventricle lacerated. The great vessels were

severed with extensive vascular injury. i

The liver, spleen and kidneys had multiple lacerations. There was multiple

i contusions of intestines and mesentery.

LR

I There was extrusion of brain and multiple skull fractures, with loss of brain

1 _

Y tissue.

Mgt

i) Specimen were removed during the post-mortem which included muscle tissue

for DNA testing. A DNA profile was generated from the specimen by the

din Government Chemist and filed. (Com Exh 33 (G)).

* After the post-mortem, the cause of death was concluded to be multiple injuries

" and burns due to aviation accident. |

Note 1.

‘} Only one of the passengers, the late Hon. Saitoti (body 5), had blood sample
taken for toxicological test by Government Chemist. The result revealed
negative indication to carbon monoxide contamination.
Note 2:

",;;f; The results of toxicological investigations were not taken into account when the’__‘_t‘

pathologist made his report.
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Note 3.

Other pathologists preseflt, CW 51, CW 52 as well as an expert for the late
Minister’s family, CW 62 stated that there was indication of “cherry pink”
discoloration of blood in all the six bodies. In their opinion, the appearance of
the “cherry pink” suggests presence of carbon monoxide. The “cherry pink”

discoloration was not noted in any of the post-mortem reports.
Fire

There was a conflagration that destroyed the main wreckage consisting of the
broken fuselage, engine and main rotor gearbox. This fire extensively burnt

most parts of the aircraft structure, surrounding vegetation and bodies of the

crew and passengers.

Photographs taken by the Police indicate a very extensive and intense fire. From
the pictures no 19,20,21 it appears that the co-pilot was still strapped on his seat
and was lying face down with his head covered by the back rest of the seat and

head rest.

>

Parts of the helicopter as well as bodies were flung some distance away whilst

burning.

Evidence was received from one eye witness (CW 37) out of four witnesses
claiming to have seen fire at the exhaust area of the helicopter just prior to the

crash.

Testimony was received from a Materials Engineer (CW 54) who was

contracted to investigate the failure pattern of the gear box and transmission
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system, to the effect that there was evidence of an in-flight fire near the main

gear box which damaged the hydraulic pump. He went further to conclude that
the resulting hydraulic failure caused difficulty in control thus resulting in the
crash. During cross examination he could not explain the source of ignition that
set the hydraulic fluid on fire. He further theorized that this fire due to

incomplete combustion must have produced carbon monoxide which found its

way into the cabin.
The tail boom was examined and showed no evidence of burning or smoke trail.

The inner surface of the engine and the main gearbox cowlings did not have any

evidence of soot deposits or smoke streaks emanating from the vents.

Survival aspects

This being a sideways high energy impact crash, it resulted in some of the

mechanical injuries described which could have caused immediate death -
or some degree of incapacitation. The post impact severe ground fire must
have started due to the instant combustlon of a fuel spray as the fuel tank
was ruptured, possibly causing mhalatlon of toxic gas and severe burns.

The combination of those circumstances made the accident not .

survivable. The commission observed that the crew hamesses and §

passenger seat belts did not show evidence of latching mechanism failure.
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3.2.14 °  Tests and research

Engine test and inspection

Objective:

~ The purpose of these inspections was to assess the state of the engine; whether

or not it was functioning at impact.

Result:

A boroséope inspection was .done at the KPAW hangar using equipment
borrowed from Air Kenya Ltd. and the report was prepared and submitted by a

Power-plant Engineer CW 53.

The boroscope inspection did not have conclusive results because the engine

‘was at this stage partially ceased thus limiting the scope of inspection. The

engine was submitted for an engine strip inspection.

The strip inspection was conducted at the Lady Lori hangar, Wilson Airport,
using tools and equipment borrowed from Eurocopter SA in the presence of
representatives of French BEA, Eurocopter, and other interested parties. The

Ieport was compiled and presented by CW 53.

The engine modules were dismantled to make the vital parts accessible for
inspection. The damage observed was commensurate with the impact and fire.

There was also evidence of minor damage caused by foreign debris.
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o 3 There was indication of excessive torque at the output shaft coupling nut
g‘,’ manifested as two misaligned pointer marks, indicating that when the gear train
!; was suddenly stopped, due to the main rotor system blade strike, the engine was
:{'*L still rotating, thus giving the typical “blade strike” or “sudden stoppage”
:’l indication. The evidence available indicates that the sudden stoppage was at the
v point when one of the main rotor blades dug into the ground.

H,

G T

S There was debris including foliage found ingested by the engine indicating that
3“\“ the ingestion took‘place when 'the engine intake was in close proximity to the
%,:_ ground and the gas generator was coasting-down after interruption of the fuel
; All the above observations indicate that the engine was delivering power at the
o point of impact.

, _ Gear boxes and transmission train examination.

L~ Objective: |

17 The puipose of this examination was to examine the failure pattern of the power
¢ train in order to determine whether or not the transmission system was operating ﬁ
: at the time of ground impact or blade strike. 5

: Result:

,‘ The examination was conducted at the Lady Lori hangar at Wilson Airport bY"

CW 54 who gave his report to the Commission.

The examination of the torque shafts (the engine output to main gear box shafi]

and the main gear box to tail rotor gear box shaft) revealed failure in torsion3
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This is a classic indication that the gear system was in rotation until it was

prought to a sudden stop while the engine was still running.

The investigation of the internal parts of both the main rotor transmission gear
box and the tail rotor gear box revealed that there was no damage to the gears,

and they were not impeded in rotation by any object.

CW 54 commented on the fire damage. He particularly drew attention to a burnt
out part of an aluminium alloy bracket at the end of the drive shaft to the main
gear box, on which the hydraulic pump is mounted. He concluded that the burn
pattern on the bracket and the pump drive pulley “points at damage by fire
emanating from a pfessurized Séurce such as a canister”. His theory is that this
“torching effect” was likely due to a small fracture of the hydraulic system
plumbing, resulting in a high pressure (500 psi) fluid jet. He further postulated
that the resulting fire during flight is what consumed the part of the bracket
together with the mounted hydraulic pump. He went further to speculate that the
resulting hydraulic failure is what made the aircraft impossible to cohtrol and

hence the crash.

During examination CW 54 could not explain or establish the source of ignition
of the hydraulic fluid jet, which he nevertheless observes has fire retardant
additives. His in-flight fire theory was stretched further during cross
examination when he stated that the resulting “incomplete cd;ﬁbustion in the

hydraulic pump area produced carbon monoxide which entered the passenger

cabin”.
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GPSs data readout

Objective:

The purpose of this effort was to get additional data which would verify with

gréater accuracy the position of the aircraft prior to the crash.

Results:

The down-load exercise was conducted at the UK AAIB laboratory in
Farnborough. |
The laboratory tests on the memory chips did not yield any results for Aera 550
and Garmin 695 due to the nature of damage on the components caused by the !
crash and fire. ;
Skytrac system data readout a o
_ ‘ i

The helicopter was equipped with a Skytrac‘ Systems ISAT-200R, serial number
;

30200, paired with ITRAY-200R mounting tray number 10251. A DVI-300
interface and CDP-300 display panel were also installed in the cockpit. The

ISAT-200 system is designed to be a flight following solution.

The Skytrac receiver was hand delivered to the manufacturer, Skytrac System

Ltd in Kelowona BC Canada, for data extraction and readout from the storage -
S 215 3

.';1

s
)
st
e

chip, which would give data of position of helicopter every five (5) second

an improvement to the available data recorded every 60 seconds.

The following screen shot shows Sky Web server data for the subject aircraft Oﬁ,:

the material day as reported by the ISAT-200R at 60 second intervals.
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Figure 15: Figure of Sky Web Server Data
The ISAT-200R is not intended to meet the crash and thermal survivability
j . ratings of a Flight Data Recorder (FDR) or Lightweight Aircraft Recording
System (LARS), so the log extraction was to be performed on a ‘best effort’ -
. basis only. - |
The data extraction was performed according to the ISAT-200R data extraction
procedure detailed in F912, ISAT-200 Data Recovery Checklist. The completed
form is included in Appendix E.
: The initial inspection revealed extensive mechanical damage and overheating of
. . :
; the ISAT-200R as shown in the following figures. :
13
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ISAT Back ISAT Front

Due to the extensive damag

procedures. In order to gain access to the internal circuitry, the ISAT needed t0

be cut out of the mounting tray. A Dremmel tool with a cutting wheel was used

to remove the tray as shown in the following figures.

e the unit was not serviceable by standard
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Figure 18: ITRAY Removed

It is worth noting that balls of once-molten aluminium were found between the
ISAT and the mounting tray, and the extérhallARIN C connector was completely
destroyed by heat.

With the tray removed, the ISAT side-cover was opened to access the internal

electronics. The following photos reveal the extent of the internal damage.




ide Cover

ISAT S

Figure 19

A

ISAT Side Cover Removal

Figure 20
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ISAT Side Cover Removal

Figure 21

i

ISAT Side.Cover Removed

gure 22:
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.4"“ -
-5 The heat generated at the time of the crash caused meny of the Integrated

Circuits (IC) to mel
within the red circle in the following picture:

t off the board, including the flash IC, which was located

. Figure 23: Flash IC Printed Circuit Board Location
a | Within the debris that fell out of the unit, SkyTrac was able to locate the flash
IC. |

< Figure 24: Internal Debris
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Figure 25: Flash IC
The pin-to-pin resistances of the recovered flash were evaluated against an
identical new component to look for open-circuits or internal shorts. All

resistances were found to be on the same order of magnitude so it was deemed

safe to proceed with the extraction.

As the leads of the recovered flash were charred, the IC was soaked in isopropyl
alcohol in an attempt to prepare them for soldering. After several unsuccessful
attempts to solder the recovered flash to the new board, a Zero Insertion Force

(ZIF) socket was used to connect the flash to the PCB. 1
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Figure 26: Soldering Recovered Flash to New PCB

AT ey

Figure 28: ZIF Socket Installed on PCB

Power was then applied to the fully assembled ISAT as per the standard
procedure, however upon receipt of multiple ‘Serial Flash Failed’ debug

messages the extraction was terminated.
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accident exceeded the survivability rating of the flash, rendering it non-

- functional.

VEMD and FADEC examination and analysis

The two components were recovered from the accident site and later sent to the

French accident investigation branch, BEA for data readout and analysis.

Figure 31: VEMD relcovered from the site

The pufpose of the readout was to establish the recorded “health” of the
helicopter and engine systems prior to the crésh. However no data could be
retrieved or recovered from the VEMD or the FADEC.

According to an expert report obtained from BEA, the two memory components
(AT28HC256 and PLCC32) were found damaged after opening the VEMD and
unsoldering the electronic components from the mother board. To further ‘
examine the memory chips an X-ray was performed and it revealed some broken
bond wires on one of the components. The connecting pins also were found to

be in an open circuit condition.

s an Joz Buig 8 So X 3 4
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The FADEC was burnt and its casing partially melted. BEA noted that the 3

motherboards were completely burnt. All electronic components were &

unsoldered from the motherboard and severe damage was observed. The
90




evidence suggested that the components could have been exposed to temperature
in excess of 600°C. At these temperatures all the electronic data stored by these

devices are lost.

To fully test the functionality of each memory component, BEA stated that there
was a possibility to perform some complementary electrical tesf on the internal
die if they were extracted from the memory chips an exercise carried out by
dedicated laboratories. BEA also noted from experience that electronic data are
lost when components are exposed to severe temperaturé conditions similar to

those of the subject VEMD.

3.2.15 Additional information

According to the Police Air Wing Training and Categorization Instructions,
aircrew professional standards are set and maintained through the application of
the categorization scheme. The scheme requires the air crew to undergo
conversion and continuation training. It also states that all personnél in the air
wing holding flying appointments be categorized in accordance with the test,
examination and assessments prescribed there in. These categorization tests
include: pilot ground exam, general flying, Instrument flying, Night flying and
Transport Support and Tactical Flying Test. For continuation training the crew

are to undergo Route Training and Monthly Training.

The training files of both pilots did not contain any evidence of the above

mentioned training.




3.2.16 Useful or effective investigation techniques

Radar data was used to plot an overlay path on Google earth from the point
where the helicopter seemed to depart from its normal straight and level flight
commencing a sharp climb and a turn to the left and the subsequent abrupt
manoeuvres until it disappeared from radar screen at 0842:07LT. The final two
radar returns were at 0841:58LT and 0842:04LT with no altitude indication and

were located in the vicinity of the accident site.

g o8 051t
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' Figure 32: Falcon 230 radar track shortly before the accident
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8.2.17 " ANALYSIS 1
From the foregoing evidence and factual information gathered, some hypotheses
have emerged which the Commission has analyzed as follows: | . w
The Commission approximates that the accident occurred at about 0842LT. ‘

3.2.18 Weight and Balance _ 4
As earlier noted the all-up-weight of the subject aircraft was 2261 kgs which _ .;‘
included; u |

Basic aircraft weight - 1356 Kgs
Fuel (540 lts) - 425Kgs Bk |
Passengers and crew - 480 Kgs (estimated at 80kgs per person) I

Total _ 2261 Kgs

MAUW - 2250 Kgs s

Overweight - 11 Kgs |

These calculations are further illustrated by the sample load sheet and CG chart f

below g
74,
g
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Note: The Gross Weight in red in figure 33.
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Figure 34: CG of the subject aircraft
The graph above indicates that the CG of the subject aircraft was at the edge of

the flight envelope. Any abrupt manoeuvre therefore was placing the flight

outside the safe margm of the flight envelope

The above weight and centre of gravity calculation are based on the conservative
estimates provided to the Commission by the KPAW.

The aircraft was most likely heavier during the subject flight since one of the
pilots weighed 97kg and the four passengers were certainly more than 80kg

each. This would have presented difficulties in manoeuvring the subject aircraft

safely during the flight.

In-flight fire causing hydraulic failure

e R S AL T e X Y L

There were four persons who came forward to give eye-witness evidence and all ?“
of them were in the vicinity of the crash site. One witness (CW37) who saw th@

helicopter head towards Ngong Hills claimed to have seen the helicopter shortly

96



afterwards heading north and this time he saw a trailing flame. The other two

(CW36 and CW38) who were at the Napenda Kuishi Children’s Home, within a W
kilometre of the first witness CW37 did not notice any flame or smoke. Of the
four, one witness heard but did not see the aircraft, however the three witnesses : ':'-'.jj"% ’

saw the helicopter prior to the crash flying low, a little while later there was

silence followed by a huge fire and smoke.

An inspection of the tail boom at the site did not reveal the classic sign of

trailing smoke and soot streaks, so the account of the one witness was not el
corroborated and was therefore discounted as the classic eye witness syndrome A
. : . -
often encountered in air accidents. ey
it
6y e

CW54 concluded from his evaluation that the bracket on which the hydraulic
pump is mounted was burnt by a directed (torch-like) flame which started due to
the leakage of hydraulic fluid as a high pressure jet. He states that this occurred -

during flight consuming the bracket together with the mounted pump.

This theory founded on the study of fire-damaged parts, did not appreciate the
fierce ground fire after the crash which consumed several parts that were in
close proximity to the fire. The witness did not visit the crash site and therefore

did not consider the effect of the post-crash éround fire dynamics;

The witness could not identify the source of ignition. This fire 1s said to have A
ignited in the main gear box area, which is not a hot area and is not considered a :

.o : $
fire prone area by the manufacturer and as further explained by CW 64. Ge

The fluid pressure which he stated to be approximately 500 psi is a relatively

low hydraulic pressure compared to conventional hydraulic systems; typically at
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3000 psi which are not known to cause spontaneous ignition during hydraulic

leaks.

Further examination of the wreckage did not reveal remmants of molten
aluminium alloy on the pan beneath the main gear box as would have occurred if
the hydraulic pump and bracket had indeed been consumed by the said in-flight
fire. Neither were any smoke and soot streaks observed in the openings of the

cowlings covering the gear box area.

CW 54 proceeded to postulate that the resulting hydraulic failure made flight

controls unmanageable thus causing the helicopter to crash.

It was explained by CW 64, an experienced helicopter engineer that the
hydraulic system incorporates accumulators which would give residual
hydraulic pressure in the event of systém failure, to allow flight crew to execute
a safe landing. Further, the helicopter is designed to fly without hydraulics,
albeit with extra effort. This is a standard exercise during training and
qualification of crew (CW 6 and CW 31) and is also accomplished during each
annual test flight (CW‘ 54). e |

Hydraulic failure alone need not be a life threatening event; in this particular
instance there were plenty of places to land. The fact that the crew did not send
any distress signal or communication of any emergency, and neither was there

any evidence of the helicopter slowing down to land, is reasonable cause 10 :

discount this possibility.
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3.2.20 Controlled flight into terrain (CFIT)

The investigators considered this as a possibility during their investigation.
Whenever an aircraft crashes into terrain in reduced visibility or at night, one of
the possibilities considered is a situation in which the crew would be flying

oblivious of the approaching terrain.

The flight pattern of Falcon 230 as indicated by the radar track and skytrac data

reveals erratic flight manoeuvres in the final three minutes.

In a typical CFIT accident the aircraft is always in a controlled flight with crew

tofally oblivious of the impending danger.

The possibility of CFIT can therefore be discounted due to the apparent erratic

flight and the final sideways crash.

3.2.21 Carbon monoxide poisoning

The post mortem forensic pathology and associated toxicological investigation
indicated that one or more of the helicopter occupants had exhibited carbon
monoxide poisoning. The cause of death for all the deceased was attributed to
multiple injuries caused by severe trauma and fire. These injuries were analyzed

by various expert pathologists as being incompatible with life.

Three samples were tested by the Government Chemist CW 32. In one of them,
from the co-pilot carbon monoxide poisoning of 68.6% was detected while the

other two returned negative indication.
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These puzzling results were however not presented to the Police Pathologist for

his final official report and determination of cause of death. -

The toxicology results meant that the pilot who had 68. 6% carbon monoxide

contamination had exceeded the lethal dose considered to be 30% - 50% and

hence had for all purposes been dead from the gas inhalation.

Two of the Government Pathologists (CW 51 and CW 52) who were present
during the autopsy of the six bodies brought new evidence after the official

report that all the bodies had a “cherry pink” discolouration.

As per the well-known forensic expert Dr. Bernard Knight ‘s book on Forensic

Pathology’5 At autopsy the most striking appearance of the body is the colour of

the skin especially in areas of the post mortem hypothesis. The classical cherry

'pink colour of caboxyhaembglobin is usually evident if the saturation of the

blood exceeds about 30 percent”

Both of them further testified that the “cherry pink” discolouration was evident
from the available post mortem photographs (Com. Exh. 41B....).

The official report of Government Pathologist (CW 39) however did not refer to

the “cherry pink™ discolouration on the bodies.

It 18 also worth noting that the Pathologlst had prepared his final report without

con31dermg the toxicology reports from the Government Chemist since it was

not delivered to them.

CW 62, a Consultant Pathologist for the late Minister’s family testified that he

could see the ‘cherry pink” discolouration on all the bodies, from the

photographs of the post mortem shown to him. He gave a contrasting picture of 4
100 -




how the post mortems are conducted in Kenya by explaining the typical

facilities and processes available for Forensic Pathology in South Africa.

A Nairobi University Senior Lecturer in .Forensic Pathology CW 66 testified that
she did not appreciate the “cherry pink™ discolouration in any of the bodies from
the post mortem photographs. She further asserted that the ‘“cherry pink”
discolouration would be ideally. observed from photographs of muscle
dissection, which were not produced. The expert also cast doubt on the
toxicology report which produced starkly contrasting results between the tested
persons. She gave an opinion that the laboratory result should have been

subjected to some control process to ascertain quality and authenticity.

A Forensic Pathologist also a Senior Lecturer at Wales Institute of Forensic
Medicine at Cardiff University also studied the post mortem reports and
photographé and he too, did not identify the “cherry ‘pink” discolouration. He
proceeded to state that this discoloration manifests in cases of refrigerated
remains. He ﬁlrthér opined that several of the bodies exhibited fracture patterns
on skulls and charred limb bones associated with heat. He also indicated that he
could not conclusively give an opinion on the post-mortem results due to the

scanty information given to him.

There was an argument advanced that since the injuries were so severe and were
likely to have resulted in instant death, the carbon monoxide and soot must have
been inhaled prior to the crash. The alternate argument was that the deceased

inhaled the noxious gases from the post-crash ground fire.

If the carbon monoxide was inhaled during flight the possible source would

have been from an in-flight cabin fire. If this was the case, a cabin fire would

have emitted smoke which would have prompted the occupants to open the
101
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sliding doors, the pilots to communicate the emergency situation over the radio
and attempt to land immediately. There was no evidence of any of these

happening.

Cabin heating and de-misting air is tapped from the engine’s centrifugal
compressor and this hot compressed air is piped through a fire-proof hose to
beneath the cabin where it is mixed with air from a special ambient air scoop
and therefore the possibility of contamination is made rather remote by this

design.

The possibility of occupants breathing in the noxious smoke in the post-crash

ground fire was not all together discounted as CW 66 said this could happen
during the brief “agonal breath” or last gasps for air prior to death. In a paper
“Inmjury Prevention in Aircraft Crashes: Investigative T échniques and
Applications”, presented at Farnborough, UK, 24-25 November 1997 on
Aviation Pathology by Dr. Cogswell also refers to this as “agonal respiratory

excursion”.

While the injuries were considered incompatible with life, there was also a
possibility that some of the brain or major organ raptures observed during
autopsy investigation could have been as a result of the severe heat of the
ground fire. The Journal on Aviation Pathology cautions that some of the

fractures observed may be as a result of heat (thermal fractures) rather than

mechanical force. In determining the cause of death, the mechanism of injuries
should be carefully analyzed and documented so as to add value to the human
factors aspect of the entire investigation. The pathology report did not address

this issue of mechanism of injuries so as to differentiate between thermal and

death.
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In analysing all-the foregoing facts and arguments it must finally be stated that if 3
in the remote chance there was an in-flight fire emitting smoke, all occupants of . i
the confined helicopter cabin would have been exposed to the same noxious
gasses; a fact that is not conclusive, given the inadequate investigation results

recorded by the forensic investigators.

If the extent of carbon monoxide poisoning reported on the co-pilot is to be
believed to have occurred in flight, We yet have to find an explanation why two
or three minutes prior to the crash, he is the one who sent a coherent if not ‘ o | 3
accurate report of the flight as *“ “tower falcon two three zero will be checking
zone out in the next one minute” followed by acknowledging the Air Traffic
Controller’s direction to report to a different radio station frequency (Area t
Control Centre) by responding, “one one eight decimal Jive” and finally signing
out by saying “ good day”. Hardly an indication of one overwhelmed by the
effects of a ‘death gas’.

There is also evidence of the post mortem report, which shows that the body of
the same pilot sustained injuries of both wrist and ankle joints, typical of crew
members with hands and feet on the controls during a crash (CW 66). This is an
instinctive reflex action of any pilot faced with an imminent danger.

This would be unlikely if one was under thoe level of reported carbon monoxide

poisoning.

On the basis of the above, the Commission therefore discounts the possibility of

carbon monoxide poisoning during flight.

Inhalation of carbon monoxide in the post impact fire.

Available literature, FAA, Office of Aviation Medicine, DOT/FAA/AM-00/9,

February 2000, shows that most carbon monoxide poisoning found in victims
103
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there is post impact fire the aircraft will have broken up as was the case in the
subject aircraft. Nevertheless the wreckage may have pockets of confined areas.

Carbon monoxide poisoning would likely occur in such confined spaces.

After the analysis of evidence and submissions received from all the parties 1t
became evident that contrary views came to the fore with regards to the issue of
carbon monoxide. This issue became more complex by deficiency in the post
mortem process. Noting that this Inqu"ﬁy is an inquisitorial process rather than
an adversarial one, and in order to dispel grey areas in the circumstances
surrounding this inconclusive but vital aspect of the evidence, the 'Commission
deemed it fit to exercise its power under Section 10 of Cap 102 and TOR (¢);
“thus obtained and rev1ewed a raw video footage that was 111 the public domain

‘and had been aired by most of the media houses.

The raw video confirmed the images of the co-pilots photographs under the crew
seat. The video shows a raginé fire at the scene of the accident with people
milling around possibly trying to identify occupanfs of the helicopter who may
have needed assistance. The Commission observed from the video that the upper
trunk and head of the co-pilot was partially covered under the smouldering crew
seat with smoke billowing from the burning seat material. It is the opinion of the
Commission that this space under the seat of the smouldering crew seat was 2
confined space. The video also shows that a Samaritan was throwing soil on his

body in an attempt to douse the fire
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The fuselage and other post impact injuries sustained by the co-pilot were
reported as incompatible with life in the post-mortem. However, this does not
rule outthat the co-pilot may still have been alive aﬁd breathing.fo’_r. a short
while after the impact, albeit “agonal breaths™ as testified by CW 66. The Post-
mortem could not ascertain the exact time of death, and thus the possibility of
the pilot being alive during the post impact fire cannot be ruled out. Similarly
the duration of his survival after the impact cannot be conclusively ascertained.
The contradictory evidence and diverse theories presented before the
Commission made it difficult to determine the validity or otherwise of the

68.6% carbon monoxide poisoning.

To this end, the most probable explanation of this carbon monoxide poisoning.
could be the inhalation of the gas from the smouldering seat covering his head

during the post impact fire, unless further tests show otherwise.

|

3.2.22 Adverse weather and spatial di.s‘orientation

Weather Analysis

The Commission received testimony with regard to weather and its effect on
flight operations from CW 59, an aviator of long experience who has worked as
an Airline captain, General Aviation pilot, Aircraft type rating instructor and
examiner, Instrument Rating instructor and examiner, Further evidence on this
matter was received from CW 31 a helicopter pilot of long standing in both
military and civil flying. These witnesses provided information from a practical
perspective and from personal flying encounters with weather. The testimony of
the witnesses led the Commission to look carefully and conscientiously into the

possible consequences of the prevailing weather to the subject flight.
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£ CW 57 had produced weather reports for Wilson Airport and Ngong Weather

":..-.- Station of 10® June 2012 at the prevailing period. In explanation he stated that .

' visibility is estimated by an observer on the ground which may differ with ‘

i visibility experienced at altitude. The evidence before the Commission indicated ,

f» that the temperature/dew point readings at Ngong were 13/13 and 14/14 at 08.00 |

‘ LT and 09.00 LT respectively .This is a condition conducive to the formation of

‘:‘ fog, a situation that was corroborated by the eye witnesses.

,',f Weather is a critical element in aviation. Aircraft fly above the ground at levels.

W where various elements of weather are present; cloud, rain, mist, fog, wind,

’:’“q turbulence and thunderstorms. All these weather elements singly or in

;:ﬁ combination are hazards with inherent threats that increase the operational

V‘ complexity of flight and pose a safety risk to flight at some level. Such threats

‘ and risks require to be managed through prudent planning, airmanship and

c i compliance with regulations. |

S

‘” \ It is not within the scope of this Inquiry to go into the various weather elements

’V and the risks they pose to aviation. Suffice it to say that various types of weather

:{f can and do affect flight operations in ways that can result in an aircraft being in

'W an undesired state. That is to say that the aircraft is not in the configuration,

; orientation or position it ought to be in for that phase of flight. Put in another
way the aircraft is flying outside the safe flight envelope. Of particular interest
to this inquiry are the weather elements in the vicinity of the accid.ent area, the
resulting visibility and the possible impact on the flight.
Aircraft in flight are affected by weather in various ways, such as turbulence

: which can range from light to very severe. Thunderstorm activity can lead to
k such phenomena as wind shear and micro bursts which can suddenly alter the
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flight path of an-aircraft through un-commanded deviations in speed, altitude
and attitude.

Reduced visibility due to significant weather elements such as low cloud, rain or
fog presents a challenge to safe flight in all phases of flight. When visibility is
reduced or lost, a pilot is no longer able to maintain situational awareness by

external visual cues. This is an integral part of human limitations.

Significant Weather near or in the flight path of an aircraft is therefore almost
always a potential hazard that poses a risk to safe flight and must be carefully

evaluated before and during flight.

In order to manoeuvre and orientate an aircraft properly in space and to navigate
accurately, a pilot requires either visual reference of the natural horizon or an
a‘irtiﬁ'cial horizon presented by flight instruments in the cockpit or a combination
of both. In some weather conditions when visibility is reduced or in a dark
moonless night thé natural horizon is not visible. A pilot flying in this
environment has to rely purely on flight instruments to keep the aircraft properly
orientated in space and to navigate accurately as desired. This requires both
knowledge and skill that must be gained through rigorous training and

confirmed through regular proficiency checks.

Civil Aviation Regulations have prescribed rules for flights intended to be flown
by visual reference and rules for flights that must be flown with reference to
instruments. The Rules are dependent on the prevailing meteorological
conditions. The Regulations have defined these weather conditions into two
broad categories with corresponding flight rules that pilots must adhere to when

- they intend to operate within those meteorological conditions. These categories

are,Visual Meteorological Conditions (VMC) in which a pilot is authorised to
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use Visual Flight Rules (VFR) and Instrument Meteérological Conditions where

it is ‘mandatory for a pilot to operate under Instrument Flight Rules (IFR). In
VMC weather conditions, a pilot is allowed by regulations and should be able to
manoeuvre an aircraft safely by visual references only. In IMC conditions the
visual cues necessary for safe flight are not available and Visual Flight Rules are
not authorized. A pilot wishing to operate in these conditions must do so in

accordance with Instrument Flighf Rules.

In order to fly in IMC conditions under Instrument Flight Rules, a pilot is
required to be licensed and to be Instrument Rated. This entails undertaking
extra training to obtain an Instrument Rating, commonly known as I/R. The
rating qualifies the holder to fly solely by reference to instruments when visual
cues are not available or are lost in flight. This therefore means that a pilot who

does not hold an instrument rating should not operate in IMC. Likewise, even

| though a pilot is instrument rated he cannot fly an aircraft in IMC if that aircraft

is not certified for flight in IMC. -

"An aircraft to be flown in IMC in accordance with Instrument Flight Rules must
be certified for Instrument Flying by meetirig specific requirements with regard
to flight and navigation instruments aI;d any other conditions that regulations
may impose on specific types of aircraft. Thus, both the aircraft and the pilot are
required by regulations to be certified in order to operate in accordance with
Instrument Flight Rules. In short, in order to operate a flight in IMC, a pilot
must adhere to Instrument Flight Rules, be a holder of a current instrument
rating and the aircraft must be certified for IFR flights. A Flight Plan is then
filed with Air Traffic Control specifying the flight rules nominated by the pilot.

Tt will be noted that a pilot who is not Instrument rated such as the crew of the

subject aircraft has no choice but to fly in accordance with Visual Flight Rules. o
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If the conditions do not allow for VFR, then delaying the flight might be the
only option until conditions improve to allow VFR flight.

However there are cases where a VFR flight with a VFR only pilot commences
a journey in VMC but weather subsequently changes and deteriorates. In this
scenario the pilot is required to manoeuvre the aircraft so as to maintain VMC ,
which might include diversion to an alternate airport or in case of a helicopter ‘
carry out a pre-cautionary landing in a suitable ground en route. Accident '
statistics, however, reveal many cases of VFR flights inadvertently entering into
IMC. When this happens the pilot is faced with imminent risks. The principal
risk s loss of situational awareness. This means inability to interpret the attitude
and position of the aircraft in relation to the surrounding environment and where

the aircraft will be in the next short while.

The Directorate of Civil Aviation (the predecessor to Kenya Civil Aviation
Authority) Aeronautical Information Circulars (AIC) No 11/1968, No. 18/79
(Accident Prevention No. 7), 33/79 (Accident Prevention No. 14) and AIC 3/84
(Accident Prevention No. 34) address hazards of disorientation in aviation
caused by vloss of visual reference. AIC 33/79 states, "Surface references and the
natural horizon may at times become obscured although visibility may be above
Visual Flight Rules minimums, lack of natural horizon or surface reference is
common on over water flights, at night, and especially at night in extremely
sparsely populated areas, or in low visibility conditions. A sloping cloud %
Sformation, an obscured horizon....can provide inaccurate visual information for

aligning the aircraft correctly with the actual horizon. The disoriented pilot may =

place the aircraft in a dangerous attitude."
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The Circular goes on to recommend;

"You, the pilot, should understand the elements contributing 1o spatial
disorientation so as to prevent loss of aircraft control if these conditions
are inadvertently encountered. |
;Before you fly with less than 3 miles (5km) visibility, obtéin training and
maintain proficiency in aircraft control by reference to instruments.
-Check weather forecasts before departure en route, and at destination.
Be alert for weather deterioration.

-Do not attempt visual flight rules when there is a possibility of getting
trapped in dez‘erioratihg weather. |

-Rely on instrument indications unless the natural horizon or surface

reference is clearly visible”

It is for these reasons among others that Pilots are trained to read, interpret and
understand weather reports and forecasts so that they are able to plah and
operate their flights in such a way as to mitigate the adverse effects of weather.
An important part of the pilot's pre-flight planning involves a study of weather
reports and forecasts for the destmat}on, alternate airports, and the routes he
intends to operate into or through. Once a careful evaluation of the weather has

been done the pilot plans his flight and nominates the route to take.
Accident éequence

The subject aircraft appeared on Nairobi Approach Radar, a minute after take-
off on a radar squawk 2053. The radar data recorded at intervals of 5 seconds
includes altitude from the Transponder returns, track, ground speed and the
aircraft position. Using this data a radar track was plotted which indicates 2

flight in a generally westerly direction with slight changes of heading and
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altitude until reaching the Nairobi Control Zone boundary in the Ngong area. =
The aircraft sharply turns to the left to a southerly heading then continues the “ia)
left turn to head back north again. It continues on a left turn and then right turn -

and crashes heading 175°. Most of these turns were done in very steep bank
ks
angles with erratic changes in altitude. The ground speed recorded during these
erratic manoeuvres was between 74 kts and 137 kts. The sound from a ',
R .
.‘;‘.'A :
helicopter in such erratic manoeuvres would be varying cyclically due to the S
rapidly changing pitch of the rotor blades which would explain the eye witness =
account of unusual helicopter sound as it flew over Ngong area prior to the
;zu
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Figure 35: Erratic ground speed for the final sector of the flight
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Sk Figure 36: Altitude variance final sector of the flight

The helicopter was also fitted with the Skytrac flight following system that uses

satellite based navigation for flight tracking. Skytrac system data corroborated

FTERET <

S A

the radar data in the reconstruction of the flight path.

The on-site investigation revealed that the final trajectory of the flight before
i impact indicated a flight path angle of approximately 40° to the horizontal as
shown by figure 37. |
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Figure 37: Estimate of the Final trajectory before Impact

The tail boom protection skid slid cleanly into a one meter vertical tree stump
with the left side of the aircraft resting on the ground. For this skid to slide in
this manner the aircraft would have to be in a left bank of approximately 75 to
90 degrees. This is well beyond the IlQI‘I}l&l flight envelope. The tree stump
would have arrested ‘some of the momentum df the helicopter as the tail boom
sheared off. In spite of this, the helicopter impacted the ground with significant
force that created a crater approximately half a meter deep. The helicoptér
totally disintegrated and pieces of wreckage were scattered over an area
appfoximately 43m by 18 m. One of the main rotor blades was flung over 40m
away. The embedded cockpit centre post and lower wire cutter indicate a

significant nose down attitude.
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The evidence from the wreckage site therefore indicates an aircraft at high
speed, extremely steep left bank and nose down at impact. This is not a normal
attitude for flight, hover or a 'landing manoeuvre. And this evidence when
. considered together with the erratic manoeuvres a few minutes before the crash
o reveal the classic signature of an aircraft out of control at impact-due to control

inputs of spatially disoriented pilot.

The Commission obser\lfed that the flight took off at high gross weight and prior
to the crash was flying in conditions of significant density altitudes and with
o erratic manoeuvres apparent in the last phase‘ of flight. These are typical
conditions of servo transparency which may have‘ contributed to the control

i difficulties that led to loss of control.

* Tesﬁmony from CW 36 indicated that the helicopter went silent before the
: ‘sound of the crash.” The Commission notes that the sound from a helicopter is
inostly f;om the rotating main rotor bladeé. At the point of impact the rotor
blades were suddenly stopped and the sound ‘cut off.” This was followed by the
exploding conflagration. The sound from the explosion is what the witness must
; have heard and perceived to be the sound of the crash. The crash sound in such
wooded area would be muffled, but ;t occurred at the time the rotor noise

stopped.

SR

3.2.83 VIP transport and Crew complement

o

'e-"t

The Commandant (CW 49) testified that he receives the approval of

Government officials travelling as passengers from the office of the Police

AR

Commissioner stating their number and destination. The Commandant would
then, based on the mission decide on the aircraft and crew to undertake the

assignment. There was no evidence of a laid down policy which would include

-t

mission analysis, risk management and the following guidelines:
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(1). The requirements for classification of Government officials and other
passengers to be flown by crew of a certain qualification and
experience. -

(i1).  Consideration of seniority / rank while determining crew composition.

(111).  The type of aircraft required for various missions.

(iv).  The limitation of combination of VIPs to be transported in one aircraft.

33 CONCLUSION
33.1  Findings |

The following findings emanating from factual information, evidence received
and the subsequent analyses will lead us to the most probable cause of accident:

1) The helicopter was certified as airworthy notwithstanding the fact that it |

had an irregularly installed prototype VEMD which rendered the C of A
o invalid.

2) The release of the subject aircraft to service following the EDR failure
was irregular, as it was not entered as a deferred defect

3) The subject aircraft was not certified for IFR flight.

4) Both pilots were licensed to operate the subject helicopter but did not
have Instrument Rating and thus did not have requisite skills to fly in IMC
conditions. :

5) KPAW did not apply due diligence on important aspects of continuing
airworthiness such .as qualified maintenance personnel, maintenance data
and maintenance arrangement. v

6) The subject aircraft was overweight by at least 11lkgs based on
conservative weight figures of 80 kgs per passenger used in the load sheet
by the KPAW.

7) The centre of gravity for take-off was at the edge of the CG safe limit.
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8) The official weather reported at Wilson Airport between 0800LT and

0900LT indicated VFR conditions. -

9) The cloud base to the west of Wilson Airpbrt (Ngong area) was much
lower. Ground elevation rises as you go west from Nairobi Wilson.

10) A comparison of the Wilson Airport weather report and the Ngong
station weather report at 0800LT indicated that visibility was reducing
to the west, cloud base was lower, and the relative humidity was rising
to 100%.

11) The sky over Ngong area and the natural horizon were obscured by two

layers of cloud.

12) The Karen webcam indicated a visibility of less than 2 km. This would

be an indication that the visibility was rapidly reducing as one moved to
the west from Wilson Airport.
13) Eye witnesses agreed that the subj ect aircraft was flying very low and in

very poor visibility over the Ngong area.

14) According to the recorded radar readings the subject aircraft did not

~slow down to the recommended speed for emergency or hazardous

situation.

15) The subject aircraft never slowed down to the recommended speed for
emergency or hazardous situa%ion.

16) As the flight approached the Nairobi Zone Boundary it went into erratic
manoeuvres prior to fhe crash.

17)  Despite the aforementioned in (13), (14), (15) and (16) above the

- flight did not report any emergency situation prior to the accident.

18) The subject aircraft was in IMC characterised by fog, drizzle, low

cloud and mist resulting in poor visibility prior to the crash and was out of

control at impact.

19) The helicopter finally crashed in a forest apparently out of control and

was immediately engulfed in a fierce ground fire.
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20) All occupants were fatally injured by the trauma and accompanying
ground fire.
21) The evidence of carbon monoxide has presented several difficulties
* in terms of varying contamination levels and the possible sdurce, which
was compounded by the shoddy pathological and toxicological
investigation reports.
22) Inability of CW 54 to identify the source of ignition in respect of

his propounded theory of in-flight fire was found to be unsustainable,

3.3.2 Cause of accident

This has been a rather complex and intricate investigation into this tragic
accident. The Commission has sincerely and faithfully considered all evidence,
documents, reports and submissions presented before it. The task of analysing
evidence, technical and legal aspects of the inquiry and arriving at conclusions
was executed with due integrity, openness and fairness and accordingly we have

, arrived at the following conclusion:

The probable cause of the accident was loss of aircraft control due to loss of
situational awareness, attributable to continuation of flight into Instrument
Meteorological Conditions for which the crew were not qualified. This resulted
in crew disorientation. The loss of control was made worse by high gross weight

conditions and the centre of gravity being at the edge of the safe limit.

The Commission is of the considered view that the following factors may have

contributed to this accident:

(1).  The absence of requisite experience for flight in IMC conditions;

(11).  Servo transparency.
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F (iii).  Poor safety culture of the KPAW, fortified by serious shortcomings in
" __ i maintenance processés and lack of effective safety oversight by
;:"‘ (iv).  Lack of effective dispatch system within KPAW.

':‘i (v). With the flight delayed, the crew might have been under subtle

:,;‘] pressure to depart so that their VIP passengers are not late for the

w function in Ndhiwa. |

g 3.4 SAFETY RECOMMENDATIONS

‘; The implementation of the following recommendations will help reduce the

EJ possibility of similar accidents:

1) Amend the Civil Aviation Act to enable the safety oversight of state

g aircraft as detailed in Chapter 5. |

:~ | 2) KPAW should be modernized and transformed to enable it perform its
mandate with the required high safety standards. Refer to Chapter 4 and
o the report by Committee of Aviation Experts on KPAW for detailed

: proposal.

E 3) KPAW shéuld adopt a safety management system in all its processes.

: 4) KPAW should install a Lightweight Data Recorder (LDR) on their fleet of

o aircraft which will enable proactive management of operational trends and
safety vthreats. The LDR will also be a useful tool‘ in incident
: investigation.
:} 5) KPAW should take its responsibility for continuing airworthiness
; seriously whether it develops its own maintenance capability or contracts .
g it to other entities. |

6) If KPAW should continue to provide transport to Government Institutions
it must comply with the regulations for the issue of Air Operator

_ Certificate.
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7) All KPAW pilots carrying passengers should have a CPL with IR,
additionally should undergo ‘aircraft upsets and unusual attitudes’

training.
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CHAPTER FOUR

41 OVERVIEW

This Chapter deals with the Term of Reference (¢) which required the
Commission to look into any other matter relating or consequential to the
accident of Aircraft Helicopter Eﬁrocopter Registration SY-CDT type AS 350

B3e, in order to come up with recommendations to prevent similar occurrences.

In the course of the inquiry which involved technical investigations, public
hearings as well as receiving reports from experts and stakeholders, the

Commission came across various scenarios and gathered information as follows:

4.2 TRAINING AND QUALIFICATION

4.2.1 Pilot Training

Training of flight crew is the one aspect of aviation that is given priority despite
its expensive nature. We find that (Personnel Licensing) Regulations extensively
lay out the requirements for training and guidelines for syllabi, whilst (AOC and
Administration) Regulations call for specific requirements for training
programmes by all operating ehtities. The regulations particularly emphasize the
requirements for continuous or recurrent training during the practising life of
each pilot, considering that this is a skill based profession that requires constant

practice to keep it honed.

CW 59 took the Commission through the training requirements at the various

levels of pilot qualifications like Private Pilot License, Commercial Pilot
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License, Airline Transport Pilot License including Instrument Rating. He
particularly underscored the need for instrument flying training which is vital for
operations in instruments meteorological conditions (IMC) which includes low

visibility.
4.2.2 Qualification

The need for flight crew to have prbven qualifications is not lost on all including
operators, regulators as well as passengers. Again (Personnel Licensing)
Regulations are very clear on requirements for qualifications, while (Operation
of Aircraft) Regulations are very elaborate on flight crew requirements. While
the onerous task of maintaining the required qualiﬁcatiohs is placed on the
individual pilot, the responsibility of operating with qualified crew complement

1s however squarely at the door of the operator.

Various witnesses gave evidence on how KCAA tests and licenses pilots at

different levels (CW 16, CW 17) and external examiners (CW 6 and CW 31).

KCAA the licensing authority grants Instructor’s Ratings in accordance with
(Personnel Licensing) Regulation 70, and also uses external examiners
appointed from within the industry to test and recommend candidates for the
1ssue of the various categories of licenges and ratings. The requirements for
appointment of flight examiners are provided for in (Personnel Licensing)

Regulation 80.

4.2.3 Analysis of evidence

The following deficiencies were observed in the entire training and qualification

system as currently practised in the industry:
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(i),

(iif).
- (iv).
(V).

(vi).

Examiners do not have comprehensive standards published by KCAA for

assessing candidates leaving it at the discretion of examiners, which may

breed subjectivity (CW 6).

There is an obvious shortage of instructors/examiners from evidence of
CW 6. KCAA is then compelled to resort to ad hoc appointments which
may lead to the use of unqualified personnel like the case of CW 6.

This shortage further has an adverse effect on the industry as it leads to
delays in qualifying pilots. '

There is lack of objective assessment criteria for the aviation
professionals as deduced from the evidence of CW 6. ‘

There is no quality system of the examination proceés which would
narrow down the exercise of indiscriminate discretion by examiners.

The fact that the syllabus is part of the Regulations means that it cannot

be amended as and when the need arises.

424 Recommendations

1) KCAA should have in house qualified examiners, one of whom should be

the Chief Examiner.

2) KCAA should appoint an adequate number of instructors/examiners

commensurate with the Industry needs.

3) KCAA should develop and publish standards and procedures for the . g

appointment of examiners. 5 s
4) Assessment criteria should be published and regularly reviewed in S(
Examiners Standardization Meetings convened by KCAA.
5) KCAA should set up a quality system with an internal audit process for all
examinations. T}
are
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6) The Government Department responsible for aviation matters should
amend the regulations to remove the syllabi and include them in separate

KCAA publications which can be easily reviewed.
7) KCAA should develop and publish an Examiners Manual.

43 KENYA POLICE AIR WING

4.3.1 Insﬁtutional Structure

The KPAW is a formation of the Police Service whose mandate is to provide air
transport operations facilitating ‘Police activities such as security surveillance,
traffic or crowd control, crime prevention, anti-stock theft, as well as the
transportation of Police Officers and Government officials including VIPs to

remote parts of the country (Refer to Force Standing Orders)

At the time of the Commission hearings the KPAW was under the Commandant,
a Senior Assistant Commissioner of Police, who is in charge of the operation of
a fleet of aircraft and was directly responsible to the Commissioner of Police.
The majority of the employees under the Commandant at the Air Wing are

professional pilots, licensed engineers, technicians and operations officers.

The KPAW owns seven (7) aeroplanes and eight (8) helicopters including the
subject aircraft, out of which two (2) aeroplanes and four (4) helicopters were

serviceable at the time of the Inquiry.

4.3.2 Safety oversight

The management and personnel of the KPAW recognize that the Police aircraft

are state aircraft and therefore assume that they are exempt from the provisions
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of the Civil Aviation Act, therefore not under the oversight of Kenya Civil
Aviation Authority. The Commandant (CW 49) however stated that the KPAW
chooses to comply with some Regulations as and when deemed necessary for
the purposes of standards. Contrary to this, the Deputy Commandant (CW 19)
during cross examination was very categorical that the KPAW was subject to

the Regulations.

The Force Standing .Orders stipulate in Chapter 11, clause 7 that the Police
aircraft are to be operated in accordance with the Air Navigation Regulations,
which are currently the Civil Aviation Regulations 2007.

In practice the Police aircraft are registered in the Kenya Civil Register in
accordance with the Civil Aviation (Registration of Aircraft) Regulations 2007;
its technical personnel, both pilots and engineers are licensed in accordance with
the Civil Aviation (Personnel Licensing) Regulations 2007; it was indicated in
the report by Committee of Aviation Experts on Police Air Wing (Com. Exh 60
D) that the KPAW has applied for mamtenance approval in accordance with the
Civil Aviation (Approved Maintenance Organization) Regulations 2007.

4.3.3 Pilot Training

The evidence adduced before the Commission revealed that there is no
structured training at KPAW. Type rating training is often done ad hoc in

private arrangements between KPAW pilots and other pilots outside the

organisation.

4.3.4 Crew Resource Management Training (CRM)

CRM training is recognised as critical in complementing pilots technical skills
with non-technical skills crucial to ajr safety. Among these non-technical skills

is how to develop and maintain team work through communication skills,
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Jeadership, cooperation and followership. CRM also trains crew to identify
threats that face them in normal flight operations and how to manage and
mitigate the threats. CRM training is especially critical in a multi crew
operation. KPAW uses multi crew in their operations. In a good CRM
environment there is no doubt who the pilot in command on a flight is and who

is the pilot flying/monitoring at any one moment.

Following the accident, the commandant operated a rescue flight with CW 47.
During the hearings both the commandant and CW 47 the co-pilot claimed to
have been the pilot flying in the rescue flight. This is a clear indication that

CRM is lacking at the highest level at KPAW.

The evidence before the Commission was that there is no meaniﬁgﬁll CRM
training going on at KPAW. The Commandant was unable to explain

satisfactorily why there was no CRM training.

4.3.5 Procedures

Over and above the Force Standing Orders, which require to be amended to
meet the present circumstances, the KPAW has drafted Standard Operating
Procedures (Com Exh 49 C) which borrows from some of the operational

requirements of the Kenya Air Force as stated by CW 49.

The Commission took note of the finding by the Committee of Aviation Experts
on Police Air Wing (Com Exh 60 D) that there are no published approved
procedures to cover maintenance, quality management, training as well as safety

management for the organization.
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(if).

(ii).

(iv).

(v).

(vi).

- (viD).

4.3.6 - Analysis of evidence

The lack of operational and financial autonomy by the KPAW, coupled

with the cumbersome Government procurement process has contributed
to the state of unserviceable aircraft in general and the inability to secure
the required maintenance arrangement for the subject helicopter in a
timely manner. This does not capacitate the Commandant to be an
accountable manager.

The remuneration for personnel is not competitive enough to attract and
retain the right calibre of professionals required. (Findings of Committee
of Aviation Experts on Police Air Wing).

The grey area caused by the lack of clarity on requirements of State
aircraft and how they are over-sighted can be a recipe for unsafe

conditions as observed by the AeSK Chairman CW 63.

Consequently, the unique operations of the Air Wing, which are often in

difficult and at times dangerous situations coupled with no clear safety
over-sighting authority, lead to sub-standard practices which compromise
safety.

The lack. of published procedures on maintenance, quality, safety and
training is a contributor to unsafe conditions.

The observed inefficient internal communication between the

Commandant, the Chief Engineer and the Quality Manager is a symptom .

of a deeper organizational communication system failure.

The lack of a Training Manual leaves the training standards at the
discretion or behest of the contracted training institutions or external
examiners, who may have their varying or diverse standards, some of
which may not be tailored to the operational requirements of the Air
Wing. It also means that there is no control of the content and scope of the

various training programmes.




(viii). The absence of CRM training creates an environment for very unsafe

operations and especially in multi crew operations

(ix). The Commission observes that, although KPAW is a specialised unit

operating very expensive and sophisticated equipment, the level of

funding is not commensurate. This often leads to short cuts or omissions

critical areas of operations which compromise safety.

4.4

(ii).
(iif).

(iv).

(V).

Recommendations

1) The Department responsible for Internal Security should implement the
recommendations by the Committee of Experts on the Kenya Police Air

Wing as a matter of urgency.

2) KPAW should be restructured to reflect the following:
).

‘A unified command, for the air resources within the Kenya Police

and Administration Police units and renamed the Kenya Police
Service Air Wing (KPSAW), to reflect the Constitutional
imperative in respect of the Police Service. The Air Wing should be
responsible to the Inspector General.

Financial and operational autonomy.

A competitive remuneration .p“ackage able to attract and retain a high
calibre of professionals.

The Air Wing should adhere to all the pertinent Regulations
including those that relate to Air Operator Certificate holders with
necessary exemptions when need be.

The alternative to (iv) above, the Cabinet Secretary responsible for
Public Transport should make separate Regulations governing the

operations of Police aircraft as ‘State aircraft’.
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3) Pénding the restructuring of the Air Wing, KPAW should:

Q).

(i),
(i),

(iv).

(vi).

(vii).

(viii).

(ix).

(x).

4.5

4.5.1

Immediately develop and implement training programmes based on
an approved Training Manual. |

Start the process of ensuring that they adhere to all the pertinent
Regulations including those that relate to Air Operator Certificate
holders;

Review the relevant chapters of the Force Standing Orders to
accord With the current aviation industry best practices;

Not to procure any aircfaft unless they have an approved
maintenance arrangement and qualified personnel for the type;
Have the Police hangar and the supporting facilities improved to
an acceptable standard;

Urgently install and maintain a flight following system; this
includes equipment, trained personnel, policy and procedures,

The KPAW should develop_ an emergency response and
management programme; | _

KPAW should ensure the proper keeping and reporting of accurate
records of accidents and incidents; and

Ensure that internal operating procedures are adhered to and written
communication be emphasi.zeéd for purposes of accountability.
KPAW should develop and implement a Safety Management
System (SMS) as a matter of urgency.

KENYA CIVIL AVIATION AUTHORITY

Institutional Structure

This is a body formed in 2002 pursuant to Section 3 of the Civil Aviation Act

- (Cap 394) Laws of Kenya, whose current objectives and purposes are to plan,
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develop, manage, regulate and operate a safe, economical and efficient civil

aviation system in Kenya.

The most important functions of KCAA in the objective of regulating safety are
the development of robust and effective regulations and the subsequent safety

oversight of organizations and associated processes.

The present structure of the KCAA incorporates:

(i). The Regulatory and Inspectorate Services overseéing Flight Operations,
Airworthiness, Air Navigation, Aerodromes and Air Transport;

(ii). The Air Navigation Services (ANS) comprising Air Traffic Control,
Navigation and Communication Maintenance as well as airspace

management; and

(iii).  The East African School of Aviation (EASA).

The International Civil Aviation Organization (ICAO), supported by other
stakeholders, has recommended that, the ANS and EASA, being service
provision units, be made autonomous so that they come under the oversight of

KCAA.

4.5.2 Analysis of evidence

The Commission received evidence on the prdcurement, registration and
certification of the subject aircraft. From the evidence given by CW 10, CW 15, i
CW 12, CW 13 and CW 14, the Commission observed the following:

(). There are inadequate internal procedures to guide the various processes

such as registration of aircraft, issue and renewal of C of A;

)
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(ii).

(iii).

@iv).

(vi).

(vii).

(viii).

1)

The Forms used to assess the different processes were not significantly

reﬂectlve of and relevant to the tasks Refer to Com. Exh 13C, 13D, 1 I,

There was a half-hearted attempt at applying the requirements of the
relevant Regulations on KPAW, under the misconception that the aircraft
was a State Aircraft.

The KCAA has not provided sufficient guidance material to assist the
Industry achieve compliance with the relevant Regulations.

KCAA inspectors are involved in activities that should ideally be left to
Operators while they should be carrying out audit and surveillance of

organisational systems.

- The working space at the Air Traffic Control facilities at JKIA and

Wilson Airport are not adequate.

Due to the Low Manning levels at Nairobi and Wilson Air Traffic Control
facilities, the personnel are over stretched during peak periods,
contributing to possible fatigue related errors.

The inadequate funding of the KCAA, leads to manpower deficiency,

poor remuneration, insufficient training and development of the industry.

4.5.3 Recommendations

KCAA requires total transformation in order to make it deliver on its

objectives and purposes to reflect the following:

(1). Liﬁﬁt itself to its regulatory functions by removing the functions of
the ANS and EASA which are service provision units,

(i1).  Enhanced funding. Recognising that the ANS and EASA have been
generating the bulk of KCAA’s revenue, the Commission
recommends, that KCAA gets a percentage of the airport tax which
is now collected by Keﬁya Airports Authority in line with the




recommendation made in a proposal to the Minister of Transport
prior to the 2012 budget.

(ii)). A competitive remuneration package able to attract and retain an

| adequate number of high calibre of professionals.

(iv).  Continuous and recurrent training for the human resource in line
with international best practices for the industry.

(v). Implementation of the State Safety Programme in line with ICAO
doc 9859. |

2) KCAA should put priority on the development of procedures (in
conjunction with the industry) to guide all the processes envisaged by the
regulations, in order to remove ambiguity or diécretionary application of

the regulations.

3) As a matter of priority KCAA should fashion its oversight function to
concentrate more on effective surveillance of organization systems and
leave the day to day continuing airworthiness and safety management to

the approved organizations as provided by the regulations.

4) The ANS should;
(1). Have a competitive remunere;tion package able to attract and retain
an adequate number of high calibre of professionals.
(11). Have continuous and recurrent training for the human resource in

line with international best practices for the industry.

4.6 AIR ACCIDENT INVESTIGATION DEPARTMENT (AAID)

The Air Accident Investigation Department is established under the Civil

‘ Awiation Act to carry out investigations of aircraft accidents occurring in Kenya
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and to prepare reports for submission to the Minister of Transport. The reports
should contain the cause of the accident and make the necessary safety
recommendations that would help to prevent similar occurrences. These should

be widely disseminated to the industry.

Kenya (AAID) does not have a hangar to lay out any wreckage which makes it
cumbersome whenever it is necessary to re-examine parts of wreckage.

It should be seriously noted that even the Commission did not get the accident
report on the Police aircraft accident in Marsabit, or any of the reports touching

on accidents that have occurred over the years around the Ngong area.

4.7 Recommendations

1) The AAID should be made an autonomous body and its mandate
expanded to include all other modes of transportation. |

2) Aircraft accident reports should be widely disseminated to the directly
affected parties and to the whole industry, to ensure that the
recommendations are implemented to prevent similar occurrences.

3) The Department should have a hangar to facilitate expeditious and
effective examination of parts of Wreckage

4) The Department should be equipped with an analysis laboratory

5) Have a competitive remuneration package able to attract and retain an
adequate number of high calibre of professionals.

6) Have continuous and recurrent training for the human resource in line
with international best practices for the industry.

7) The Department should be funded to purchase the necessary tools and
equipment for investigations, survival kits in difficult places and
protective attire for personnel.

8) The Department should take the Initiative to discuss with other specialists,

especially the Police scenes of crime investigators, pathologists and
132
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forensic-scientists with a view to setting specific protocols to be followed i
in the event of air accidents.

9) The draft Civil-Aviation (Accidents Investigations) Regulations should be B

finalized gazetted and implemented urgently. : . .

e -
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CHAPTER FIVE

5.1 FURTHER RECOM'MENDATIONS

5.1.1 Overview

In the course of the Inquiry, the Cbmmission observed glaring shortcomings in
the performance of key activities of different Government departments, which
were crucial to the effective discharge of the Commission’s mandate. They
require immediate remedial actions.

The Commission has also made observations on the s.hortcomings in the Civil

Aviation Legal framework and made recommendations for amendments.

- This chapter contains those observations and the recommendations.

. 8.1:2 Legal Framework

The definition of State aircraft in Cap 394 and the Regulations made there under
has been a source of confusion in the aviation industry. This has effectively left
the operation of Police Air Wing to proceed unregulated, save for the voluntary

option of the Air Wing to comply with what they deem necessary (CW 49).

In the light of this unacceptable situation and the apparent inadequate standards
as highlighted in Chapter 4 of this report as well as in the report made by the
Committee of Aviation Experts on Police Air Wing, it is recommended that the
Civil Aviation Act Cap 394 and the relevant Civil Aviation Regulations 2007 be

amended as specified below.

N
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513 - Cap 394 Civil Aviation Act:

- Section 2 Interpretation

Amend: “aircraft” by removing the last part which states ‘but excludes state
aircraft’. This will bring it in line with the interpretation of “aircraft” as given in

all the regulations, which are in accordance with the interpretation in the 1

Annexes to the Convention.
“Section 3 Application of the Act 3

Subsection (2) to be amended to bring state aircraft under the Act and to provide
for appropriate and separate regulations to be made to cater for state aircraft as

proposed in 5.1.4 below.

5.14 The Proposed Civil Aviation Bill

Section 82 Regulations (proposed Bill)

(1). To expressly provide for separate regulations catering for state aircraft

o

as proposed herein.

(11). To include specific regulations spelling out the participation of the

industry players in the rule making activity.

Section 2 Interpretation (proposed Bill)

b

To include the definition of “rules of the air’

....

Section 7 Functions of the Authority




Amend 7 (0) to specifically include comprehensive circulars or guidance

materials in order to standardize the compliance processes.

5:15 Civil Aviation Regulations, 2007.

a) Civil Aviation (Registration of Aircraft) Regulations, 2007.

Reg. 28 Application of regulations to Government and visiting forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be

considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1 4.

b) Civil Aviation (Operation of Aircraft) Regulations, 2007.

Reg. 247 Application of regulations to Government and visiting forces

ete.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of
Section 20 of the Act to include other State aircraft. However, it may be

considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1 4.




e

¢) Civil Aviation (Rules of the Air) Regulations, 2007.
Reg. 90 Application of regulations to Government and visiting forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act and in consonance with Reg. 3- Compliance with the Rules
of the Air and Air Traffic Control.

d) Civil Aviation (Personnel Licensing) Regulations, 2007.

Reg. 184 Application of regulations to Government and visiting forces

etc.

This regulation only exempts military aircraft and those of visiting
‘military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be
considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1.4.
e) Civil Aviation (Instrument and Eqﬁipment) Regulations, 2007
Reg. 97 Application of regulations to Government and visiting forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be
considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1.4.
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f) Civil Aviation (Air Operator Certificate) Regulations, 2007.

Reg. 99 Application of regulations to Government and visiting forces etc.:

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be
considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1.4.

g) Civil Aviation (Approved Maintenance Organization) Regulations, 2007

Reg. 49 (2) (3) Application of regulations to Government and visiting

forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be

considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1.4.

h) Civil Aviation (Airworthiness) Regulations, 2007.

Reg. 54 Application of regulations to Government and visiting forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section

20 of the Act and in consonance with Reg. 3 Application.




1) Civil Aviation (Aerial Work) Regulations, 2007.
| Reg. 77 Application of regulations to Government and visiting forces etc.

This regulation only exempts military aircraft and those of visiting
military; it therefore may be taken to be the Minister’s exercise of Section
20 of the Act to include other State aircraft. However, it may be t
considered necessary to promulgate separate regulations to cater for state

aircraft as proposed in 5.1.4.

.16 REGULATIONS FOR STATE AIRCRAFT

From the foregoing and considering that whilst state aircraft ought to be
regulated and placed under the oversight of the Civil Aviation Authority for
| pufposes of safety, the regulations must be specific and relevant to the special
Police operations. It is recommended that regulations be immediately it
formulated borrowing from other Jurisdictions e.g. the United Kingdom CAP ,1
612. |

In the interim it can be taken that the Minister has invoked Section 20 of the r
! Civil Aviation Act to make the current provisions of the regulations apply to

Police aircraft as ‘state aircraft.’

5.1.7 TRIBUNAL

Section 66 of The Civil Aviation Bill 2012 has proposed to strengthen the
previously ineffective Tribunal, which is now named, The National Civil

Aviation Administrative Review Tribunal.
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@). Section 69 (b) and (c) of the Bill should include certificates and

authorizations.
(#).  Section 69 should include complaints on delays in performance of the
various obligations by the Authority which cause loss of business or

contracts by owner or operator.

5.1.8 PATHOLOGICAL REPORTS

5.1.8.1 Processes

~ The process of post mortem examination starting from the scene of accident

(CW 40) and photography (CW41) culminating in the actual autopsy by the
Government Pathologist (CW39) produced a report that apparently did not take
into consideration the results of the toxicology examination done by
Government Chemist (CW43). Assessment of injuries was not supplemented

with x-ray examination.

The Commission heard that there is lack of coordination among the Police, the
Government Chemist and the Government pathologists as there is no

documented procedure to guide this process.

5.1.8.2 Analysis of evidence

The Government departments did not appreciate the importance of autopsy
investigation in general and especially for air accident investigation. To quote a
paper titled “Injury Prevention in Aircraft Crashes: Investigative Techniques
and Applications”, presented at Farnborough, UK, 24-25 November 1997 on
Aviation Pathology by Dr. Cogswell, ‘the role of the pathologist is to document

and interpret injuries to determine how they occurred and how to minimize or
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prevent them in future; this being the core of human factors data for analysis by

investigators.  Incorrect injury pattern  interpretation = compromises

investigations’. i

The Commission took note of the following short comings and deficiencies:

(D).
(ii).

(iii).

(iv).

(V).

(vi).

(vii).

(viii).

(1x).

(.

There are no documented procedures to guide this process in the event
of air accident cases; |

The Government post mortem facilities available in the country are
inadequate in all respects;

Considering there were six bodies that were examined in a day, the
facilities available were not adequate ; this was further constrained by
the fact that the viewing of the bodies was going on at the same time;
The gridding and mapping of the body positions at the accident site in
relation to the wreckage was not done ; which would have assisted the
Pathologists to determine the mechanisms of injuries;

There were no prior consultations among the Government Chemist,
Government Pathologist, the Police and aircraft accident In\}estigators
and as a result crucial steps, like gridding and mapping of body
positions, were omitted;

The final reports were arrived without the consultation of all the
participating pathologists,

They also did not take into consideration the toxicological examination
Teports.

The post mortem reports did not take into consideration various areas
like histology, spinal cord, and other injuries.

The time taken was considered not adequate for conducting post
mortem on six bodies;

The presence of soot in the trachea was not exhaustively addressed.
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(xi). There were no radiological examinations done to reveal all injuries.

(xi1). .The Police photographer left before the completion of the autopsy
procedures.

(xiii). " Due to the lack of ‘coordin.ation among the relevant Government
Departments dealing with the post mortem examinations and tests, it is
possible that crucial evidence was lost which could have helped the
Commission arrive at conclusive observations on the cause of death.

(xiv).  The Commission inferred professional negligence in the way the post-

mortem and toxicological processes were handled.

It is clear from the above that the post mortem exercise was conducted in a
deplorable manner which led the Commission to agree with the following
quotation:
“Show me the manner in which a nation cares for it dead, and I will
measure with mathematical exactness, the tender mercies of its people,
their loyalty to high ideals and their regdrd for the laws of the land” —Sir
William Gladstone, British Prime Minster and States Man 1808-1898.

5.1.8.3 Recommendations

The results of a well done post mortem investigation can establish the accurate
cause of death which can assist in unravelling the cause of an accident.
Establishing how injuries occurred in an accident not only helps in the
investigations but also helps in improving the survival aspects in the design of

aireraft.

1) A Manual detailing procedures on air accident pathological and medical

investigations should be developed and stringently complied with.
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2) The post-mortem facilities should be improved to accord with
international best practice.
3) The office of the Government Pathologist in conjunction with the Air
~Accident Investigation Department should prepare specific protocols to be
used during the post-mortems in accident cases.
The following questions may guide the preparation of the protocol:
a) Who died? ‘
b) What was the “cause of death”?
c) What was the manner of death?
d) What specific interactions between victim and aircraft
structures/components resulted in injures?
e) If the aircraft had provisions for in-flight escape, why did the victim(s) | ;f
fail to escape? i
f) If the victim(s) survived the decelerative forces of the crash, why did
they fail to escape from the lethal post-crash environment? '
g) What role, if any, did the victim(s) play in causing the crash?
(1). Who Wés flying the aircraft?
(11). Was the pilot incapacitated?

(111). Were physiological aberrations initiating or contributory cause

factors 1n the accident? i

Bt s sl Gl e st et

Note: The injuries seen at autopsy are most conveniently and usefully

}separated by the location of injury (head/neck, abdomen, extremity, etc.)

ki iod A

detailiﬂg the mechanism of each injury. Injury mechanism may be

categorised into decelerative, impact, intrusive, and thermal.

e ——a

4) The examinations done by the Government Chemist should be forwarded
to the pathologist to facilitate a conclusive determination of the cause of

death, prior to the release of final reports.
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5) Reports of air accident victims should, at all appropriate times, consider
toxicology for all occupants to detect alcohol, drugs or noxious gas
inhalation. .

6) Reports of air accident cases should include the analysis of the
mechanism of injuries.

7) A more holistic approach to post-mortem examinations should include all

| important aspects such as histology and radiography.

8) A National Forensic Teaching and Research facility should be established

as a matter of urgency.

5.19 FORENSIC LABORATORY TOXICOLOGICAL REPORTS

5.1.9.1 Process

The samples for toxicological analysis were taken to the Government Chemist
by the Police investigators. The Government Chemist (CW 48) carried out the

tests and presented the results to the Police. The Police did not forward the

results to the Government pathologist.

3.1.9.2 Analysis of evidence

Some of the deficiencies were highlighted by Government Chemist CW 48 and
expert pathologist CW 66:

(1). Lack of adequate refrigeration facilities hindering preservation and

storage of samples.

(ii).  Apparent lack of test controls or quality control systems that may have

compromised the validity of the results.
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(ii1).  Failure of the Police to forward the toxicological results to the -
pathologists may have compromised the conclusive determination of

- the cause of death, prior to the release of final reports.

5.1.9.3 Recommendations'

Facilities for storage of samples should be improved. y
Results should expeditiously be relayed to the pathologist.

Quality Control system should be in place to validate results

O O O

Toxicological investigation of air accident victims should test for alcohol,

drugs, and noxious gases.

W

The result must be comprehensively presented.

6. Samples should be preserved in case of further clarification or additional

testing.
7. Tests must be considered as part of the wider investigations and accident

prevention effort.

There is need to cultivate a culture of professional performance in all aspects of

service provision.

i 5.1.9.4 COMPLIANCE FOELOW UP

The Commission has made various recommendations with the sole aim of
improving services given by the various public institutions and strengthening
some of the regulatory and procedural requirements. This has been driven by the
singular objective of bringing the required improvement to air safety, so as to
minimize the risk or prevent the occurrence of similar accidents. It is imperative

that all the recommendations in this report be implemented fully and

expeditiously.
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The Commission strongly believes that, had the recommendations of previous

air accident investigation reports been implemented, this accident may have

been averted.

The Commission therefore recommends and strongly persuades the Office of the
President to consider giving this Report to the Commission on Administrative

Justice  (Ombudsman) so as . to oversee the implementation of the

recommendations of this Commission.

The Commission of Inquiry is required to table its report to Parliament. It
therefore urges Parliament to ensure that the recommendations are fully

implemented to ensure air safety in the aviation industry.
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ANNEXES )
e Appendix A - Gazette notices | - ]
e Appendix B - List of witnesses
e Appendix C - List of public reports referred to 4
e Appendix D - List of exhibits 5i
e Appendix E- ~ Reports on components analysed l
e Appendix F - Wilson Ground/Tower Communication transcript ’
d|
o Appendix G - Video clip : v ik
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“APPENDIX A”- LIST OF GAZETTE NOTICES

Gazette Notice dated 29 June, 2012. (Special Issue)
Gazette Notice dated 13% July, 2012.

Gazette Notice dated 14% September, 2012. (Special Issue)
Gazette Notice dated 10% December, 2012. (Special Issue)
Gazette Notice dated 15 January, 2013, (Special Issue)
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APPENDIX “C” - LIST OF PUBLIC REPORTS REFERRED TO

1. Committee of Experts Report on Police Air Wing
2. Report on the MI17 Helicopter accident at Kapsabet
3. Report on the Marsabit Accident Police Aircraft
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APPENDIX “pD” - LIST OF EXHIBITS

Exhibit Number Exhibit Description (s) - T
CWEXH 1 Bundle of Documents : 1
CWEXH 2 * | Statement by Joel Kiptoo Ngolekong .
CWEXH 2 (A) The Standard Tender Document 1
CWEXH 2 (B) Dispatch documents to Eurocopter
CWEXH 2 (O) Dispatch documents to Africair Inc.
CWEXH 2 (D) Minutes of the Technical Evaluation Meeting
CWEXH 2 (E) Letter dated 13/6/2011 communicating to Eurocopter _
CWEXH 2 (F) Letter dated 26/5/2011 communicating to Africair Inc. 4
CWEXH 3 Statement by Patricia Mambo ' &
! CWEXH 4 Statement by Simon Njoroge Mugo ol
CWEXH 5 | Statement by John Mwai Wambugu 5|
| CWEXH 5 (A) Transaction documents collectively. ;i
! CWEXH 6 Statement by Captain Evans Kipkemoi Sigilai
CWEXH 6 (A) General declaration document 3|
CWEXH 6 (B) KCAA ATS Flight Plan Sample Form.
! CWEXH 6 (C) Form 64
L CWEXH 7 Statement by Benson Mwaura Thiga
CWEXH 8 Statement by Maurice Jone Oduor Juma i
; CWEXH 8 (A) Letter dated 18" October, 2011 {1
CWEXH 8 (B) Letter dated 5™ December, 2011
CWEXH 9 Statement by Captain Joe Mutungi i)
CWEXH 9 (A) Letter dated 19/10/2009 f;gj
CWEXH 9 (B) Letter dated 4/11/2009 4
CWEXH 9 (C) Certificate of Registration of Aircraft R
CWEXH 9 (D) Certificate of Airwerthiness #!
CWEXH 9 (E) Letter dated 9/08/2005 i
CWEXH 9 (F) Document dated 18/1/2012 (Titled Appendix 1) i
CWEXH 10 Statement by Nicholas Muhoya Ngatia wi
CWEXH 10 (A) | AIC 23/08 Circular
CWEXH 11 Statement by Salim Mohamed Dafala )
CWEXH 11 (A) Licence of Salim Dafala |
CWEXH 11 (B) Compass Swing Data sheet .
CWEXH 11 (C) Deviation card recovered from the scene. ‘
CWEXH 12 Statement by Paul Githaiga Kiriba
CWEXH 12 (A) Recommendation Memo sheet
CWEXH 13 Statement by Peter Katuse 3
CWEXH 13 (A) Export Certificate of Airworthiness :
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Type Certificate Data Sheet

CWEXH 13 (B)
CWEXH 13 () C of A Issue/ Renewal confirmation — Form Air 39
CWEXH 13 (D) | C of A Issue checklist — Form Air 39
CWEXH 13 (E) Registration/Acceptance Checklist
CWEXH 13 (F) Receipt.dated 18/1/2012
CWEXH 13 (G) Aircraft Registration Acceptance Note
CWEXH 14 Statement by George Kaundu
CWEXH 14 (A) Form AIR — 010 (C of A Renewal Checklist)
CWEXH 15 Statement by Kingsley Ongaya
CWEXH 15 (A) Order (Acceptance of Aircraft for Registration)
CWEXH 15 (B) Order (Issue of a Certificate of Airworthiness)
CWEXH 15 () Memorandum dated 5/8/2011
CWEXH 15 (D) Imprest Warrant dated 19/8/2011
CWEXH 15 (E) Receipt dated 19/8/2011 Serial 0005623
CWEXH 15 (F) AMO Fees Invoice dated 28/9/2011
CWEXH 15 (G) AMO Certificate for 1/10/2011 to 30/9/2012
CWEXH 15 G1 2" Page of CWEXH 15(G) above.
CWEXH 15 (H) Type Certificate Data Sheet (An extract of CWEXH 13
: (B))
CWEXH 15 () Certificate of conformity dated 27/7/2011
CWEXH 15 (J) Type certificate dated 7/6/2011 by Turbomeca
CWEXH 15 (K) Helicopter Inventory dated 26/7/2011
CWEXH 15 (L) Master Minimum Equipment List
CWEXH 15 (M) Letter dated 7/2/2012
CWEXH 15 (N) Aircraft Logbook (France)
CWEXH 15 (0) Airframe Logbook (South Africa)
CWEXH 15 P1 Aircraft Logbook (Kenya)
CWEXH 15 P2 Journey Log (France)
CWEXH 15 Q1 (A) | Authorised Release “Certificate
CWEXH 15 Q1 | Recordable concession
(B)
CWEXH 15 Q1| The complete Original Engine Logbook (Transparent
(O yellow folder)
CWEXH 15 Q1 | Aircraft battery log book - Extract from 15 Q1 C above.
D) o
CWEXH 15 Q2 Engine Logbook (South Africa)
CWEXH 15 (R) Engine Logbook (Kenya)
CWEXH 15 (S) Airworthiness Directives
CWEXH 15 (T) Flight Test Report
CWEXH 15 (U) Aircraft Mass and Balance Certification dated 23/11/2011
CWEXH 15 (V) Aircraft Time Overview (ZS - HHO)
CWEXH 15 (W) Flight Manual
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CWEXH 15 (X)

Flight Folio and Defect Report

CWEXH 15 (Y)

Sample checklist of initial issue of C of A

CWEXH 15 (2)

CWEXH 15 (AA

CWMEFI 15DD
CWMFI 15EE
CWMFI 15FF
CWEXH 15GG
CWEXH 15HH
CWMFI 1511

Approval Note
Certificate of completion for Mr. K.L. Ongaya
E-mail dated 10/8/2011 and response dated 13/ 8/201
E-mail dated 13/8/2012 with response '
E-mail dated 13/8/2012 in response
Letter dated 2/8/2011
Response letter dated 4/8/2011
B Notices (5Y - CDT)
AS 350 Assembly T1 O5 — 001 document
AS 350 Receipt configuration T1 O5 — 002 document
Aircraft Inventory ’

AREEEN

CWEXH 17 (D)

CWEXH 17 E3
CWEXH 17 (F)
CWEXH 17 (G)

CWEXH 1537 Letter dated 13/1/2012 (From KPAW Commandant to
DG KCAA)

CWEXH 16 Statement by Mrs. Naomi Nj ambi Mwangi

CWEXH File for the late Capt. Nancy Gituanja

16A-16RR1

CWEXH File for the late Capt. Luke Oyugi

16SS-16HHHH :

CWEXH 17 Statement by James Gikandi Muchemi 4\

CWEXH 17 (A) Letter dated 2/8/2011 '

CWEXH 17 (B Letter dated 4/8/2011

CWEXH 17 C1 Letter dated 4/1/2012 : \

CWEXH 17 C2 Application for Registration or Re-registration of AircrafL\

CWEXH 17 C3 Invoice Commercial from Eurocopter

CWEXH 17 C4 C 17B Customs Regulations

Eurocopter letter dated 19/12/2011
Export C of A issued on 14/12/2011
Certificate of cancellation

KCAA — L — (100) — CL Document dated 5/1/2012 ﬂ

CWEXH 18

Statement by Maurice Oketch Ouma

CWEXH 18 (A __\ Maurice Oketch Ouma’s KCAA Licence
CWEXH 18 (B) Aircraft Tech Log for the AS3 50 B3e

l
Certificate of clearance for certificate
Forwarding form for approval of an Aircraft (C of R)

CWEXH 19 Statement by Johnson Githatu Mwangi.
CWEXH 19 (A) Tohnson Githatu Mwangi AME’s Licence
CWEXH 19 Acceptance Protocol

CWEXH 19 Bl

Tetter dated 23/09/2011 :{

| CWEXH 19 B2 Cockpit image
'| CWEXH 19 B3 E-mail communication between Mbithi and Eurocopter
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EMG- Certificate of conformance
Emmm-
mﬁ-
Letter dated 18 January, 2012 from Everett Aviation to
W
Letter dated 207 February, 2012 to the Commissioner of
W
Maintenance Agreement between Kenya Police Dept.
W

CWEXH 19 (G)

Letter dated 20/2/2012 addressed to The Commissioner
of Police ’

Letter from Eurocopter and Everett Aviation to Col.

Mbithi »
CWEXH 19  Letter dated 77 March, 2012
m
CWEXH 19 H2 Agreement (Providing for the agreement and record of
m
m
m-
mﬂﬁ-
e —
CWEXH 19 M2 Relacements/Changes (5 pages)
CWEXH 19 O Aviation Service Flight Receipt '
CWEXH 19 P Letter dated 16/11/201 1
m
CWEXH 20 (A KCAA Exam Results Notification dated 13/6/2012
mm-
Em:m-
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- &Receipt dated 14/6/2012)

CWEXH 20 C1 KCAA document dated 16/5/2012 & Exam Result slip
(CAT ‘A’ Aeroplanes)

CWEXH 20 (D) Flight Manual -

CWEXH 20 (E) Flight plan

CWEXH 20 (F) Photographs

CWEXH 20 (G) “

CWEXH 20 (H) «

CWEXH 20 (I) Certificate of Release to service No. 0206

CWEXH 20 (J) Certificate of Release to service No. 0219

CWEXH 20 (K) Russian Certificate No. 441

CWEXH 20 (L) Russian Certificate No. 1206 - 88

CWEXH 21 Statement by Moses Mulinge Wanduka

CWEXH 22 Statement by Michael Wafula Kong’ani

CWEXH 22 (A) AME Licence for Michael Wafula Kong’ani

CWEXH 22 B1 Certificate from Kenya Armed Forces; Serial 00159

CWEXH 22 B2 Certificate from Atlas Aviation dated 23/3/1995

CWEXH 22 B3 Certificate from Atlas Aviation dated 23/3/1995

CWEXH 22 B4 Certificate from Kenya Christian Industrial Training
Institute dated 20/8/2004

CWEXH 22 BS Certificate from Ameta dated 28/8/2009

CWEXH 22 (C) Weekly Order No. 23/2012 for week ending 10/6/2012

CWEXH 22 (D) Hangar Floor Plan

CWEXH 22 (E) Visitors Book (2 Page extracts)

CWEXH 22 (F) Visitors Pass to KPAW Hangar

CWEXH 22 (G) Maintenance Servicing Manual (MSM)

CWEXH 23 Statement by Anna Kilolo Kanyele

CWEXH 24 Statement by Thomas Saiyanka Sikempei

CWEXH 24 (A) Wilson Airport Civil Aviation Security Programme

CWEXH 24 (B) Minutes dated 24/5/2012

CWEXH 24 (C) Minutes dated 21/6/2012

CWEXH 25 Statement by Selina Chepkemboi

CWEXH 26 Statement by John Gikund:

CWEXH 27 . Statement by Titus Ndivo

CWEXH 28 Statement by C.I Benjamin Kiprono

CWEXH 29 Statement by Benjamin Kahora Ranu

CWEXH 30 Statement by I.P Samuel Topoika

CWEXH 31 Statement by Captain Charles Munyeki Wachira.

CWEXH 31 (A) KCAA Licence for Charles Wachira No. YK — 1833 —
AL (H)

CWEXH 31 (B) Renewal of Licence by KCAA

 CWEXH 31 (@) Logbook for Captain Charles Wachira
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CWEXH
131 D1-31Di12 12 Certificates

CWEXH 31 (E) Appointment to be Commissioner

CWEXH 31 (F) KCAA (L) 75 dated 05/5/2008

“CWEXH 31 (G) KCAA (L) 75 dated 26/10/2009

CWEXH 31 (H) Letter dated 13/01/2011

CWEXH 31 (I) Letter dated 01/02/2012

CWEXH 32 Statement by Joyce Wairimu Njoya

CWEXH 32 (A) Exhibit Memo Form (H 154/12)

CWEXH 32 (B) Government Analyst Report (H 154/12) dated 10/7/2012

CWEXH 32 (O) Exhibit Memo Form (H 153/12)

CWEXH 32 (D) Government Analyst Report (H 153/ 12) dated 22/6/2012

CWEXH 32 (E) Exhibit Memo Form (H 155/12)

CWEXH 32 (F) Government Analyst Report (H 155/12) dated 10/7/2012

CWEXH 33 Statement by John Kimani Mungal

CWEXH 33 (A) Exhibit Memo Form Body 1

CWEXH 33 (B)- Exhibit Memo Form Body 2

CWEXH 33 (O) Exhibit Memo Form Body 3

CWEXH 33 (D) Exhibit Memo Form Body 4

CWEXH 33 (E) Exhibit Memo Form Body 5

CWEXH 33 (F) Exhibit Memo Form Body 6

CWEXH 33 (G) Report dated 15/6/2012 by J.K Mungai

CWEXH 34 | Statement by William Kailo Munyoki

CWEXH 34 (A) Exhibit Memo Form L 23/IL

CWEXH 34 (B) Report dated 15/6/2012 by W.K Munyoki

CWEXH 35 Statement by Capt. ITan Mimano

CWMFI 35 (A) Kenya webcam photograph 1 (see CWEXH 65 (A)

CWMFI 35 (B) Kenya webcam photograph 2 (see CWEXH 65 (A)

CWEXH 35 (C) Licence of Ian Mbuthia Mimano

CWEXH 36 Statement by Anastacia Nduku Mulei

CWEXH 37 Statement by Salim Lekishon Montet

CWEXH 38 | Statement by Patrick Karanja Ndung’u

CWEXH 39 (A) | | Post-mortem Form for Body 1 (PP 1440/12) — Nancy
Gituanja

CWEXH 39 (B) Post-mortem Form for Body 2 (PP 1441/12) — Sgt.
Thomas Murimi

CWEXH 39 (C) Post-mortem Form for Body 3 (PP 1442/12) — Hon.
Joshua Ojode

CWEXH 39 (D) Post-mortem Form for Body 4 (PP 1443/12) — Luke
@)

CWEXH 39 (E) Pg’s%—mortem Form for Body 5 (PP 1444/12) — Hon.

’ George Saitoti
CGWEXH 39 (F) Post-mortem Form for Body 6 (PP 1445/12) — Joshua
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CWEXH 40 Statement by C.I Lacton Mwalimu Bengi

CWEXH 40 (A) Finger Prints (3 sets collectively)

CWEXH 40 (B) “Letter dated 11/6/2012

CWEXH 41 (A) Report by Cpl. Johana Tanui .

CWEXH 41 (B) Photographs (Brown folder CID HQ REF. 1687/12)

CWEXH 42 Al Handwritten statement for C.I Moses Mwangi Mburu

CWEXH 42 A2 Typed statement for C.I Moses Mwangi Mburu

CWEXH 42 Bl Rough sketch plan

CWEXH 42 B2 Fair sketch plan

CWEXH 42 (C) Ballistic Exhibit Memo Form

CWEXH 42 (D) ‘Ballistic Expert Report

CWEXH 42 (E) Report dated 12/6/2012

CWEXH 43 Statement by D.C.1.O Julius Emase

CWEXH 44 - L

CWEXH 45 Statement by Ephraim Chiwe

CWEXH 45 (A) KCAA Licence (YK — 69090 — PL — (H) for Ephraim
Elijah Chiwe |

CWEXH 46 Statement by John Lwimbu Minjo

CWEXH 46 (A) Voice Tape transcript of Air accident

CWEXH 46 (B) Weather Report

CWEXH 46 (C) A/C Movement logbook

CWEXH 47 Statement by Capt. Joseph Kuto

CWEXH 47 (A) KCAA Licence (YK — 6080 — CL — (H) for Capt. J oseph
Kuto :

CWEXH 47 (B) Certificate of qualification as pilot

CWEXH 48 (A) Exhibit Memo Form dated 10/7/2012

CWEXH 48 (B) Report dated 02/8/2012

CWEXH 49 Statement by Col. Rogers Mbithi Muneene

CWEXH 49 (A) KCAA Licence (YK — 6908 — CL (H) for Rogers Mbithi
Muneene

CWEXH 49 Al Bundle of Certificates.

CWEXH 49 (B) Force Standing Orders (Circulated earlier)

CWEXH 49 (C) KPAW Standard Operating Procedures

CWEXH 49 (D) KPAW Training and Categorisation Instructions

CWEXH 49 (E) KPAW Brochure

CWEXH 49 E1 Letter dated 15" October, 2010.

CWEXH 49 F1 KPAW Passenger Manifest/Weight Schedule

CWEXH 49 F2 Sky track (2 pages) Image

CWEXH 49 ¥3 Sky track Image

CWEXH 49 F4

. CWEXH 49 (G) Flight Authorization and Flying Times (OPS & TRG
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CWEXH

31 D1-31D12 12 Certificates

CWEXH 31 (E) Appointment to be Commissioner

CWEXH 31 (F) KCAA (L) 75 dated 05/5/2008

CWEXH 31 (G) KCAA (L) 75 dated 26/10/2009

CWEXH 31 (H) Letter dated 13/01/2011

CWEXH 31 (I) Letter dated 01/02/2012

CWEXH 32 Statement by Joyce Wairimu Njoya

CWEXH 32 (A) Exhibit Memo Form (H 154/12)

CWEXH 32 (B) Government Analyst Report (H 154/12) dated 10/7/2012

CWEXH 32 (O) Exhibit Memo Form (H 153/12)

CWEXH 32 (D) Government Analyst Report (H 153/12) dated 22/6/2012

CWEXH 32 (E) Exhibit Memo Form (H 155/12)

CWEXH 32 (F) Government Analyst Report (H 155/12) dated 10/7/2012

CWEXH 33 Statement by John Kimani Mungal

CWEXH 33 (A) Exhibit Memo Form Body 1

CWEXH 33 (B)- Exhibit Memo Form Body 2

CWEXH 33 (O) Exhibit Memo Form Body 3

CWEXH 33 (D) Exhibit Memo Form Body 4

CWEXH 33 (E) Exhibit Memo Form Body 5

CWEXH 33 (F) Exhibit Memo Form Body 6

CWEXH 33 (G) Report dated 15/6/2012 by J.K Mungai

CWEXH 34 | Statement by William Kailo Munyoki

CWEXH 34 (A) Exhibit Memo Form L 23/IL

CWEXH 34 (B) Report dated 15/6/2012 by W.K Munyoki

CWEXH 35 Statement by Capt. lan Mimano

CWMEFI 35 (A) Kenya webcam photograph 1 (see CWEXH 65 (A)

CWMEFI 35 (B) Kenya webcam photograph 2 (see CWEXH 65 (A)

CWEXH 35 (C) Licence of Jan Mbuthia Mimano

CWEXH 36 Statement by Anastacia Nduku Mulei

CWEXH 37 Statement by Salim Lekishon Montet

| CWEXH 38§ - | Statement by Patrick Karanja Ndung'u

CWEXH 39 (A) | Post-mortem Form for Body 1 (PP 1440/12) — Nancy
Gituanja

CWEXH 39 (B) Post-mortem Form for Body 2 (PP 1441/12) — Sgt.
Thomas Murimi

CWEXH 39 (C) Post-mortem Form for Body 3 (PP 1442/12) — Hon.
Joshua Ojode

CWEXH 39 (D) gost—mortem Form for Body 4 (PP 1443/12) — Luke

CWEXH 39 (E) Pg;-mortem Form for Body 5 (PP 1444/12) — Hon.

‘ George Saitoti
CWEXH 39 (F) Post-mortem Form for Body 6 (PP 1445/12) — Joshua |
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CWEXH 40 Statement by C.I Lacton Mwalimu Bengi

CWEXH 40 (A) Finger Prints (3 sets collectively)

CWEXH 40 (B) “Letter dated 11/6/2012

CWEXH 41 (A) Report by Cpl. Johana Tanui

CWEXH 41 (B) Photographs (Brown folder CID HQ REF. 1687/12)
CWEXH 42 A1° Handwritten statement for C.I Moses Mwangi Mburu
CWEXH 42 A2 Typed statement for C.I Moses Mwangi Mburu
CWEXH 42 Bl Rough sketch plan

CWEXH 42 B2 Fair sketch plan

CWEXH 42 (C) Ballistic Exhibit Memo Form

CWEXH 42 (D) | Ballistic Expert Report

CWEXH 42 (E) Report dated 12/6/2012

CWEXH 43 Statement by D.C.I.O Julius Emase

CWEXH 44 - .

CWEXH 45 Statement by Ephraim Chiwe

"CWEXH 45 (A)

KCAA Licence (YK — 69090 — PL — (H) for Ephraim
Elijah Chiwe

CWEXH 46 Statement by John Lwimbu Minjo

CWEXH 46 (A) Voice Tape transcript of Air accident

CWEXH 46 (B) Weather Report

CWEXH 46 (C) A/C Movement logbook

CWEXH 47 Statement by Capt. Joseph Kuto

CWEXH 47 (A) KCAA Licence (YK — 6080 — CL — (H) for Capt. Joseph
Kuto :

CWEXH 47 (B) Certificate of qualification as pilot

CWEXH 48 (A) Exhibit Memo Form dated 10/7/2012

CWEXH 48 (B) Report dated 02/8/2012

CWEXH 49 Statement by Col. Rogers Mbithi Muneene

CWEXH 49 (A) KCAA Licence (YK — 6908 — CL (H) for Rogers Mbithi
Muneene

CWEXH 49 Al Bundle of Certificates.

CWEXH 49 (B) Force Standing Orders (Circulated earlier)

CWEXH 49 (O) KPAW Standard Operating Procedures

CWEXH 49 (D) KPAW Training and Categorisation Instructions

CWEXH 49 (E) KPAW Brochure

CWEXH 49 E1 Letter dated 15" October, 2010.

CWEXH 49 F1 KPAW Passenger Manifest/Weight Schedule

CWEXH 49 F2 Sky track (2 pages) Image

CWEXH 49 F3 Sky track Image

CWEXH 49 F4 -

| CWEXH 49 (G)

Flight Authorization and Flying Times (OPS & TRG
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Flights) Forms

GWEXH 49 (H) E-mails collectively.

CWEXH 49 (I) Emergency Alert Service Bulletin from Eurocopter

CWEXH 50 Statement by Aristide Loumouamou

CWEXH 50 (A) AME South African CAA Licence for Aristide
Loumouamou '

CWEXH 50 B1 AOG Request dated 1% June, 2012

CWEXH 50 B2 Warranty Claim Form dated 1* June, 2012

CWEXH 50 B3 Engine/Module Storage Sheet

CWEXH 50 (C) 6 —4 Check BFF Document (5 pages)

CWEXH 50 (D) 6 -5 Turn Around (TA) Check Document

CWEXH 50 (E) 6 — 6b ALF POST MOD 074302 Document (10 pages)

CWEXH 50 (F) Master Minimum Equipment List dated 27% September,
2012 '

CWEXH 50 (G) Pilot Training Manual

| CWEXH 50 (H) | AMO Certificate for 22/4/2008 to 21/4/2009

-CWEXH 50 (I) Letter dated 21* April, 2008

CWEXH 50 (J) Master Minimum Equipment List dated 12 December,
2011

CWEXH 50 (K) Turbomeca Maintenance Manual — Uncontrolled Copy

CWEXH 50 (L) Aristide Loumouamou’s Passport

CWEXH 50 (M) E-mails |

CWEXH 50 (N) Aircraft Maintenance Manual

CWEXH 51 Statement by Dr. Dorothy Njeru

CWEXH 51 (A) Extract from Bernard Knight’s book.

CWEXH 52 Statement by Dr. Amritpal Kalsi

CWEXH 53 Statement by Eng. Kamau Mbogo

CWEXH 53 (A) Engine Borescope Inspection Report dated 18% July,
2012] » - ’

CWEXH 53 (B) Engine strip and Analysis Report dated 20% September,
2012 |

CWEXH 54 Report summary by Eng. George Sammy Onyango

CWEXH 54 (A) PowerPoint presentation of the Report

CWEXH 54 (B) ' | Flight Safety Foundation Vol. 31 No. 3 May — June 2005

CWEXH 55 - o

CWEXH 56 (A) Statement dated 26" September, 2012

CWEXH 56 A1 Conklin Spring 2012 — Issue of May 2012

CWEXH 56 A2 Delivery Comparison: Bell vs. Eurocopter

CWEXH 56 A3 Certificate of conformity dated 27% July, 2011

CWEXH 56 A4 (1) | Original Panel configuration

CWEXH 56 A4 (2) | Aircraft Inventory (Part of CWEXH 15 Q1C)

CWEXH 56 A4 (3)

New panel configuration
- 160
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CWEXH 56 A4 (4)

Authorised Release Certificate (THALES) dated e
September, 2012 #

}

CWEXH 56 A5 Letter dated 11% October, 2011

CWEXH 56 A6 (1) | Purchase Order dated 6™ June, 2012

CWEXH 56 A6 (2) | D.A.W Sheet dated 8" March, 2012

CWEXH 56 A7 Breakdown of The MSM ’

CWEXH 56 A8 E — mail between Col. Mbiithi and Gilbert Nascimento

CWEXH 56 A9 Letter 8 November, 2011

CWEXH 56 A10 Pilot Training Course

CWEXH 56 All Letter dated 16™ October, 2012 and The Contract
Document. -

CWEXH 56 B Supplementary Statement datpd 17" Octeber, 2012

CWEXH 56 B2 Siginon Cargo Centre document (9 Pages)

CWEXH 56 B3 (1) | Acknowledgement receipt dated 9" May, 2012

CWEXH 56 B3 (2)

DHL Document with a shipment receipt overleaf dated
9" May, 2012

CWEXH 56 B4 (1) | Acknowledgement receipt dated 9™ May, 2012 with a
DHL document overleaf
CWEXH 56 B4 (2) | Shipment Receipt dated 15 May, 2012
CWEXH 56 (C) Statement dated 30" October, 2012.
CWEXH 56 C1 KCAA letter dated 21* June, 2012 (Aircraft 5Y - BYG
| 600 HRS INSPECTION) f
CWEXH 56 C2 Eurocopter letter dated 20" June, 2012 from Eurocopter.
CWEXH 56 C3 KCAA letter dated 21% June, 2012 (Aircraft 5Y — HNB
_ 600 HRS INSPECTION)
CWEXH 56 C4 Eurocopter letter dated 24" May, 2012 from Eurocopter.
CWEXH 56 C5 KCAA Letter dated 4" July, 2012
CWEXH 56 C6 Eurocopter letter dated 6™ August, 2012
CWEXH 56 C7 Eurocopter letter dated 23™ March, 2011
CWEXH 56 C8 Eurocopter letter dated 23™ March 2010
CWEXH 56 C9 Eurocopter letter dated 19™ March; 2009
CWEXH 56 C10 | Eurocopter letter dated 5™ March, 2008
CWEXH 56 C11 Certificate of Release to service (CRS) dated 10™ May,
2012
CWEXH 56 C12 | KCAA letter dated 27" September, 2012
CWEXH 56 C13 | KCAA letter dated 21* June, 2012
CWEXH 56 C14 AMO certificate (Previously marked as CWEXH 15G)
CWEXH 56 C15 Form AC — AWS006A
CWEXH 56 C16 E — Mail between Christian and Rudie
CWEXH 56 D1 Extract of the Flight Manual
CWMFI 56 D2 Airworthiness Bulletin dated 14™ May, 2007
CWEXH 56 D3 Eurocopter letter dated 15™ December, 2011
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CWEXH 56 D4 Eurocopter letter dated 16" November, 2011

CWEXH56D5 | E - mail dated 16" December, 2011

CWEXH 56 D6 | Letter dated 19% December, 2011

CWeEXH 56 D7 Eurocopter letter dated 28" October, 2007 and other
documents collectively

CWEXH 56 D8 EASA Type — Certificate Data Sheet

CWEXH 56 (E) Free translation of document from the French DGC

CWEXH 57 Meteorological Report

CWEXH 57 (A) Bundle of documents from the Meteorological
Department

CWEXH 57 (B) Meteorological documents (From the witness)

CWEXH 58 Report dated 3™ September, 2012 by Kenya Air Traffic
Controllers Association.

CWEXH 59 Presentation by Captain Isaac Munyi.

CWEXH 60 Statement by Col. Eutychus Karumba Waithaka

CWEXH 60 (A) Report by Kenya Association of Air Operators.

CWEXH 60 (B) Bundle of certificates

CWEXH 60 (C) Certificate dated 8" November, 1979 from Central Flying
School

CWEXH 60 (D) Committee of Aviation Experts on Police Air Wing

CWEXH 60 (E) Aviation Consumer Satisfaction Survey Report

CWEXH 60 (F) Aircraft History in the register document

CWMFI 60 (G)

CWEXH 61 Statement of Richard Harney

CWEXH 61 (A) Copy of A Map.

CWEXH 62 (A) Forensic Pathologist Report by Dr. Robert Ngude

CWEXH 62 (B) PowerPoint presentation by Dr. Ngude

CWEXH 63 (A) Statement by Dr. Faustine Ondore

CWEXH 63 (B) AeSK Report.

CWMFI 63 (C) Witness own document (copy to be dispatched)

CWMEFI 63 (D) Witness own document (copy to be dispatched

CWEXH 63 (E) ICAO Safety Oversight Manual

CWEXH 64 Statement by Eng. Peter Nthiga Njagi

CWEXH 64 (A) AME’s Licence No. YK — C336 — AMEL for Peter
Nthiga Njagi

CWEXH 65 Revised Report on Webcam by Mr. Clatus Macowenga

CWEXH 65 (A) 5 Kenya webcam Photographs circulated by Mr. Gross

CWEXH 66 Statement by Dr. Emily A Rogena
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“APPENDIX E” - LIST OF COMPONENTS ANALYSED

I

FADEC and EECU (DECU) analysed in France

Skytrack analysed in Canada

GPS (AERA 550 and Garmin 550H) in The United Kingdom
Gearbox Strip by Eng. Onyango at Lady Lori

Engine Strip by Eng. Kamau Mbogo at Lady Lori
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APPENDIX “F»

-WILSON GROUND TOWER COMMUNICATION TRANSCRIPT

APPENDIX ¥
TAPE TRANSCRIPT BETWEEN WILSON GROUND FREQUENCY (121.9MHZ and FAL.CON230
REG 5YCDT ON 10™ JUNE, 2012
mﬂsm in UTC STN TX STN RX INTELIGENCE
05:26:05 FALCON230 TWR WILSON GROUND FALCON TWO THREE ZERO, HELICOPTER GOOD MORNING
05:26:08 TWR FALCON230 FALCON TWO THREE ZERO GOOD MORNING, GO AHEAD.
05:26:11 FALCON230 TWR REQUEST START UP SIR AS PER THE FLIGHT PLAIN FOR NDHIWA, SIX ONBOARD WITH
. THREE AND A HALF ENDURANCE ,
05:26:29 TWR FALCON230 FALCON TWO THREE ZERO START UP APPROVED QNH ONE ZERO TWO FOUR
05:26:35 FALCON230 TWR ONE ZERO TWO FOUR START UP APPROVED. REPORT READY TO LIFT VIP ONBOARD
05:26:40 TWR FALCON230 FALCON TWO THREE ZERO SQUAWK TWO ZERO FIVE THREE
05:26:44 FALCON230 TWR SQUAWKING TWO ZERO FIVE THREE FALCON TWO THREE ZERO
05:26:48 TWR FALCON230 THAT IS CORRECT TWR ONE EIGHTEEN ONE
05:26:52 FALCON230 TWR ONE EIGHTEEN ONE FALCON TWO THREE ZERO
05:27:01 FALCON230 TWR GROUND FROM FALCON TWO THREE ZERO
05:27:04 TWR FALCON230 FALCON TWO THREE ZERO GO AHEAD
05:27:07 FALCON230 TWR SQUAWK?
05:27:10 TWR FALCON230 TWO ZERO FIVE THREE
05:27:13 FALCON230 TWR AM SQUAWKING
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CWEXH 56 D4 Eurocopter letter dated 16% November, 2011
CWEXH 56 D5 E — mail dated 16" December, 2011
CWEXH 56 D6 Letter dated 19" December, 2011
CWiXH 56 D7 Eurocopter letter dated 287 October, 2007 and other 7
documents collectively
CWEXH 56 DS EASA Type — Certificate Data Sheet B
CWEXH 56 (E) Free translation of document from the French DGC
CWEXH 57 Meteorological Report
CWEXH 57 (A) Bundle of documents from the Meteorological
Department
CWEXH 57 (B) Meteorological documents (From the witness)
CWEXH 58 Report dated 3™ September, 2012 by Kenya Air Traffic
Controllers Association.
CWEXH 59 Presentation by Captain Isaac Munyi.
CWEXH 60 Statement by Col. Eutychus Karumba Waithaka
CWEXH 60 (A) Report by Kenya Association of Air Operators.
CWEXH 60 (B) Bundle of certificates
CWEXH 60 (C) Certificate dated 8* November, 1979 from Central F lying
School ~ :
CWEXH 60 (D) Committee of Aviation Experts on Police Air Wing
CWEXH 60 (E) Aviation Consumer Satisfaction Survey Report
CWEXH 60 (F) Aircraft History in the register document
CWMFI 60 (G)
CWEXH 61 Statement of Richard Harney
CWEXH 61 (A) Copy of A Map.
CWEXH 62 (A) Forensic Pathologist Report by Dr. Robert Ngude
CWEXH 62 (B) PowerPoint presentation by Dr. Ngude
CWEXH 63 (A) Statement by Dr. Faustine Ondore
CWEXH 63 (B) AeSK Report. :
CWMFI 63 (C) Witness own document (copy to be dispatched)
| CWMFI 63 (D) Witness own document (copy to be dispatched
 CWEXH 63 (E) ICAO Safety Oversight Manual
 CWEXH 64 Statement by Eng. Peter Nthiga Njagi
CWEXH 64 (A) AME’s Licence No. YK — C336 — AMEL for Peter
Nthiga Njagi
CWEXH 65 Revised Report on Webcam by Mr. Clatus Macowenga
CWEXH 65 (A) 5 Kenya webcam Photographs circulated by Mr. Gross
CWEXH 66 Statement by Dr. Emily A Rogena
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“APPENDIX E” - LIST OF COMPONENTS ANALYSED

FADEC and EECU (DECU) analysed in France

Skytrack analysed in Canada

GPS (AERA 550 and Garmin 550H) in The United Kingdom
Gearbox Strip by Eng. Onyango at Lady Lori

Engine Strip by Eng. Kamau Mbogo at Lady Lor1
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