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OPERATION GRANBY — THE RAF IN GULF WAR 1, 1990-91
RAF MUSEUM, HENDON, 13 March 2013
WELCOME ADDRESS BY THE SOCIETY’'S CHAIRMAN
Air Vice-Marshal Nigel Baldwin CB CBE

Good morning ladies and gentlemen and welcomedadrbyal Air
Force Museum. As always, the first thing | mustisido thank the
Director General of the Museum, Air Vice-Marshatd?dDye and his
colleagues, for yet again allowing us to use tleesellent facilities. |
have said this twice a year for donkeys’ yearsduuntthanks are most
sincere. We would be lost without you.

On the 2nd of August 1990, at 0200 hrs local tiBaddam
Hussein’s troops crossed into Kuwait. Quoting fréine eventual
Despatch in thd.ondon Gazette'lraq possessed the Arab World's
most powerful military machine and, with a strengttover a million,
the fourth largest permanent army in the Worldjrifigedhem were the
Kuwaiti defence forces, [...] a total of 20,300 [...ptb 100,000 Iraqi
troops were massed on the border; the Republicaards&orce
Command was chosen to lead the invasion. Abou80)@qi troops,
including armoured brigades equipped with moder@ Tanks, were
used in the main attack across the desert towardsak City, a
distance of some 80 miles.’

At the time, | was Air Cdre Plans at HQ Strike Goamd at High
Wycombe. Our Commander-in-Chief was Sir Patricke;liwho will
be our Chairman today. Six days after the invadienwas appointed
by the Chief of the Defence Staff, Marshal of they& Air Force Sir
David Craig, (a member of our Society), Joint Comde of what
became known as Operation GRANBY (the Marquis cdirBy was
an 18C British general).

Sir Patrick will explain shortly the higher Briiscommand
structure which, at High Wycombe, used essentiaity HQ Strike
Command Air Officers- his Chief of Staff, Air Marshal Sir John
Kemball, his SASO, AVM Richard Johns, his Air O#ficEngineering
and Logistics, AVM Michael Alcock, his Air Officeddministration,

1 The London Gazettériday, 28th June 1991; Despatch by Air Chief $hat Sir
Patrick Hine GCB ADC FRAeS CBIM RAF — Joint Commandf Operation Granby
August 1990-April 1991
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AVM Gordon Ferguson, and me, a lowly air commoddmeaddition,
he soon had a Royal Navy rear admiral, an Armytdieant generat
as Naval and Land Deputies respectivend a political adviser from
the Foreign and Commonwealth Office. Known as them@and
Group, it was underpinned by the Battle Manager@ntip under the
leadership of the Director of Operations, the tiénVice-Marshal
Johns. Usually both Groups met twice a day throughbe eight
months or so of the campaign.

At High Wycombe, we had only recently moved inte thew
underground command and operations centree Primary War H@
which had replaced that used by Sir Arthur HamisA‘\W 11, and it
was that splendid facility that several hundredsfised for the next
eight months.

Sir Patrick Hine was very experienced and wellcgthto take
operational command of all our tri-Service forcegtie Gulf. He had
been Commander-in-Chief at Strike Command for tweary, had
come to us from being the Vice-Chief of the Defers@aff in
Whitehall, and before that had been Commander-iefCbf RAF
Germany where most of the RAF's Tornado force wassel.

So it is him that | thank for agreeing to chaiddag's meeting-
nobody is better qualified and | hand over now with no doubt that he
will be able to keep control.

Sir Paddy- over to you.



JOINT COMMANDER’S OVERVIEW
Air Chf Mshl Sir Patrick Hine

Sir Paddy joined the RAF as a National
Serviceman in 1951. He flew Hunters with Nos
1, 93, 111 and, as CO, 92 Sqgns before switching
to the Phantom and commanding Nol17 Sgn and
RAF Wildenrath. His senior appointments in-
cluded DPR, SASO RAF Germany, ACAS (Pol),
CinC RAF Germany/COMTWOATAF, VCDS,
AMSO and AOCInC STC/CINUKAIR. On
leaving the Service he spent 1992-99 as Military
Advisor to British Aerospace.

| was delighted when Nigel Baldwin asked me to irchhis
seminar, especially as | was unable to attend alissimilar one held
by the Society a decade ago. My short presenté&bay will provide
a backdrop overview of Operation GRANBY from my g@zctive as
the Joint Commander, thereby setting the scenghéofollowing more
detailed inputs concerning the RAF’s operationsrduGulf War .

When, the then Prime Minister, Margaret Thatchemided that the
UK would support the Americans in responding miliyato Saddam
Hussein’s invasion of Kuwait, it was imperative do so quickly,
thereby helping to deter any early Iraqi follow4apursion into north-
east Saudi Arabia, which at the time seemed likady satellite
intelligence indicated that Saddam had massed dr06,000 troops
on the Kuwaiti/Saudi Arabian border. Hence the idiae de-
ployment of a squadron of Tornado F3s — fortuitpwsi detachment
in Cyprus at the time — to Dhahran, and a squadfalaguars with
two VC10 tankers in support to Thumrait in Omanreehmaritime
patrol Nimrods were also deployed to Oman (at Selsupport the
Royal Navy’'s Armilla Patrol which by 1990 had beeperating
continuously in the Gulf for some ten years. Skattereafter, it was
agreed to deploy a squadron of Tornado GR1s to Nadain
Bahrain. It is perhaps worth adding that Margareatther was most
reluctant to commit any army combat units at thage; as she bluntly
put it, she did not wish to ‘get our arm caughtha mangle’!

It is pertinent to outline the higher military corand and control



10

(C? structure below Ministry of Defence (MOD) levalrfOperation
GRANBY. Since the late 1970s, the British had apfed a national
4-star Joint Commander (JC) with his HQ in the UKn-this case
High Wycombe — for all major out-of-area (non-NAT@perations.
Reporting directly to the JC was a 2- or 3-stantIBbrce Commander
(JFC) who was deployed forward into the operatighalatre. This
structure worked well during the Falklands War 882 but had to be
adapted for the Coalition formed in 1990 to deahv@addam. While
it was clear from the outset that the Americans ldidead any
military operations in the Gulf, Saudi sensitivitiead to be observed,
and so the British Ambassador in Riyadh, Alan (nBw Alan)
Munro, and | negotiated a position whereby all iBhitforces in Saudi
Arabia would be placed for war under the tacticaitool (TACON) of
CINC CENTCOM (General Norman Schwarzkopf), but remander
national command and control and be ‘subject tootferall strategic
guidance of the Keeper of the two Holy Mosques’irg<Fahd. This
elegant caveat overcame what was a real issubdddaudis who had
never hitherto had foreign forces stationed onrtkeil. Remember
too that the focus at that particular time was nmamedefence of the
Saudi Kingdom than on relieving Kuwait.

From 1 October 1990, Lt Gen Sir Peter de la Béliwwas my JFC
in theatre, the decision to replace AVM Sandy Wilgothat capacity
having been taken following the War Cabinet's agrest to deploy
7 Armoured Brigade. So |, as the JC, had operdticmamand of all
allocated forces (full command in the case of $tlommand forces)
and the JFC (Commander British Forces Middle EaSBFME — as
he was designated) exercised operational contralethim were the
British component force commanders.

In the lengthy run-up to war, | used to visit iBelf every three
weeks or so and on each occasion met separatdlySetwarzkopf
and the Saudi CinC, Prince Khalid. At my first megtwith the CINC
(pronounced as in ‘sink’) as Schwarzkopf was knolm stressed the
vital importance of air power in any operation tgel Saddam from
Kuwait. To minimise the risk of heavy American calsies, he would
require the Coalition’s air forces to reduce thenbat effectiveness of
the Iraqgi army in the Kuwaiti Theatre of Operatigf§ O) by at least
50%, principally in terms of their armour and &etiy. While that for
him was a precondition for any major ground offeasiSchwarzkopf
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was at the time clearly supportive of an initiat aampaign plan
(ACP) put together rapidly in the Pentagon by Whistates Air Force
(USAF) Colonel John Warden, head of a small styatagl planning
unit known as the ‘Checkmate Division’. At that &mthe ACP was
stand-alone and not associated with any ground aigmp

The plan was based on the premise that, giveratbaracy and
lethality of precision-guided weapons and the optimselection of
strategic targets, the Iragi national leadershipldde effectively
‘incapacitated’, with such paralysing results tti@dre would be no
need for any major ground operation to secure Sadgdaithdrawal
from Kuwait. The initial plan covered three phases:

Phase 1: Strategic air operations against Iraqg.
Phase 2: Suppression of enemy air defences (SiAbDg KTO.
Phase 3: Destroying the battlefield.

By the time | was briefed on the plan at the ehAwgust, the third
phase had become ‘Preparation of the Battlefieldl a fourth phase,
‘Air Support of Ground Operations’, had been addduese changes
reflected Schwarzkopf's belief, which | shared,ttsame kind of
ground offensive would almost certainly be needee@vict Saddam
from Kuwait.

At my initial meeting with Schwarzkopf, he gaveshmain
priorities for a further British military contribion as an armoured
brigade with Challenger Mk 2 tanks and more Tornd@Bls
equipped with the JP233 airfield denial weaponcaability that the
Americans lacked. It was then that | gave Schwazko undertaking
to recommend to Her Majesty’s Government that far e should be
given TACON of our forces in theatre provided thskis envisaged
for them were consistent with my directive from tGaief of the
Defence Staff (CDS), and subject to CBFME beingeanter of the
CINC's Command Group and British officers being lined in
CENTCOM'’s operational planning teams. He readilyead to these
conditions and eventually there were almost 10QidBri military
personnel involved with the Americans on eithemplag or liaison
duties.

So, to keep things simple: | was Schwarzkopf'sigticounterpart,
my JFC became a permanent member of the CINC's Gomim
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Group, and the British component commanders foahdand and air
forces plugged in to their respective US equivadntr operational
planning purposes and for operations themselvésf dhis flowing
naturally from the bilateral TACON agreement. Theseerall
command and control arrangements for Operation GBANnay
seem somewhat complicated but in practice they aikell, largely
because of good working relationships between theerican and
British commanders at all levels.

Shortly after my initial meeting with Schwarzkoghe British
government agreed to deploy eighteen more TornadosSaudi
Arabia: another squadron of GR1s, which were thdsed at Tabuk
in the north west, and a further six F3s to joie tiwelve already
operating on daily air defence combat air patroksad Dhahran. After
some toothsucking over the reliability of the Chafier 2 tank, they
also agreed to the deployment of 7 Armoured Brigade

Over the coming weeks, there was a progressivd-bpiof RAF
Regiment Rapier and Light-Armoured squadrons totegto our
operating bases, and the RAF Jaguar squadron im@ms moved up
to Bahrain, thereby making it less dependent ditight refuelling. In
parallel, of course, there was the build-up of Aured Brigade
through the excellent Saudi port of Al Jubail, gon#ogistic exercise
involving mainly sea transit but also very heave o$ the RAF's air
transport force which was flying at between two &mce times its
normal peacetime rate. RAF Puma and later Chinoogpart
helicopters, together with a Royal Navy Sea Kingagtjon, were also
deployed to provide battlefield lift for our groufmfces.

At a later meeting with General Schwarzkopf atéhd of October
1990, which coincided with the transition from Cgtésn DESERT
SHIELD (the defence of Saudi Arabia) to OperatioeIERT
STORM (the recapture of Kuwait), he told me of againg dialogue
in Washington over the further build-up of Ameridances in theatre
above the planned ceiling of 230,000. He said that'air heads’ in
the Pentagon were telling the President that theanpaign should
be so effective that only mop-up operations by gobiorces would be
needed. Schwarzkopf and the Chairman of the Jdingf€ of Staff,
General Colin Powell (also a soldier), were veryvoas about this
advice because the Coalition was currently outnuetbeon the
ground by about 3:1 — the exact reverse situatiom fClausewitz’s
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recommended ratio for offensive action — and thugemtially
vulnerable to flank attacks during the planned naimoured thrust
through south-east Iraq (the so-called wide lefolpowhich was
aimed at encircling the Republican Guards divisiand cutting off
their main lines of communication. He was partidyleconcerned
about being dragged into a battle of attrition witbunting casualties
and the impact that would have (as in the Vietnaar)dn American
public support for the war. He asked for my opin{as an airman!),
and | agreed with him that it was far safer, ndtatianding the
anticipated impact of coalition air power, to inese the ground forces
much closer to parity. | reasoned that the Coalitweould almost
certainly only get one go at Saddam - that windering the cool
months and ideally before the religious festivaRamadan — and we
had to be strong enough on the ground to guaraatgeick and
decisive end to the war. In the event, he and Rawml the argument,
and a further US Army corps, plus three additidaatical air wings,
three extra aircraft carriers and another US Maifixpeditionary
Force, were deployed to the Gulf. | mention allsthiecause it
illustrates the inter-Service politics that werglkty in Washington in
the run-up to Gulf War | and at a time when thees\a major review
of defence expenditure in progress post the Cold Wae same was
true to an extent in Whitehall, with the ‘Optior Change’ defence
review having been virtually completed when Saddamvasion of
Kuwait occurred and the review was put on tempohaiy.

At the same meeting, Schwarzkopf asked for additidritish
armoured forces and yet more Tornado GR1s. Our Géarinet
agreed and as a result 4 Armoured Brigade was yiegpltm bring the
UK’s ground forces there up to light divisional estgth. With the
further Tornados deployed, the RAF's GR1 and 1Adat Muharraq,
Tabuk and Dhahran was brought up to 45 aircraft.

As the last of the large-scale American grounchfoecements
could not be in theatre and deployed forward uatbund mid-
February 1991, there was time enough to prosebet&CP between
the United Nations (UN) deadline of 15 January fom Iraqi
withdrawal from Kuwait and the commencement of @walition land
offensive. President Bush was keen to begin omeratialmost
immediately after expiry of the deadline; one fbamg that Saddam
might suddenly announce his intention to withdrawnf Kuwait,
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either partially or completely, but then prevaricawith all the
complications that that might bring in the UN Seétyu€Council. And
so the air campaign began on the night of 16/1dalgn

The main objectives of the Air Campaign Plan were

a. establish air superiority;

b. isolate and incapacitate the Iraqgi leadership;

c. destroy Iraqgi nuclear, biological and chemicadarfare

capability;

d. eliminate Iraqi offensive military capabilitypé

e. eject Iragi Army from Kuwait.

The initial ACP had been developed over the moriifasthe
CENTAF Commander, General ‘Chuck’ Horner, as addai
resources became available and the overall wartplanfirm shape.
However, there remained a strong focus on strategioperations
aimed principally at precipitating the collapsetio¢ Iraqi leadership.
While in the event the plan fell short in that reslp it succeeded
spectacularly in obtaining rapid air superioritydahen air supremacy
— a vital prerequisite for the success of our wideglition air
operations and deployment of the ground forceshttr tforward
positions.

We will hear later from Air Chief Marshal Wrattembout the
RAF’s involvement in the air operations and abauhe of the issues
that had to be confronted in the process. One effrilistrations that
Commanders faced was obtaining timely battle danssgessments
through satellite imagery, one notable example wowy during
‘preparation of the battlefield’ operations whe thtelligence staffs
found it very hard to determine whether or notaireforces had been
successful in reducing the combat strength of thelkaqi divisions,
notably the Republican Guards, down to Schwarzkogfipulated
50%. But, despite this difficulty, by 22 Februargh®arzkopf judged,
from all available intelligence sources, that thre had been achieved,
certainly in terms of overall combat effectivenessl he launched his
ground campaign two days later. With considerabitectl support
from the air, it was all over in four days.

| hope that this brief overview has provided theliance with a
strategic backcloth for the rest of the seminarmwhkpeakers will be
covering in more detail specific aspects of the RA&r operations
and their support during Operation GRANBY. This i@tien saw the
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The sharp end of Operatlon GRANBY, front to reaguar GR1A,
Tornado GR1, Buccaneer S.2B and Tornado F3.

UK’s heaviest involvement in conflict since the 8ed World War;
by its end we had some 45,000 British servicemesh \@aamen in
theatre — the third largest contribution behindw&and Saudi Arabia
— and undoubtedly the second best in terms of ifighéfficiency.
Although the war was won principally through thefeefive
application of air power, all three of our Servicéscluding our
Special Forces, played their parts well. It wagry good team effort.
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COMMAND AND CONTROL IN THE UK
Air Chf Mshl Sir Richard Johns

Sir Richard joined the RAF via Cranwell and spent
nine years flying Hunters before becoming a QFI
(and teaching The Prince of Wales to fly). He was
subsequently OC 3 Sqgn (Harriers) and Station
Commander at Gutersloh. More senior app-

STC, AOC 1 Gp, AOCIinC STC (and CINC-

ointments included SASO RAF Germany, SASO

NORTHWEST) before becoming CAS in 1997.

After leaving the Service he spent 2000-08 as

Constable and Governor of Windsor Castle

At seminars such as this the subject of CommandGontrol is
normally allocated the first slot after lunch —stiw allow the audience
dozing time without fear of missing any exciteme®a | really am
most grateful to Nigel Baldwin for giving me an wpde to mid-
morning to talk about Command and Control in the tiking Op
GRANBY.

The structure for the exercise of @as simple. Op GRANBY was
directed by HMG, acting through the Ministry of [@ate in
Whitehall, while the operational centre in the Ukasvestablished in
the Primary War HQ at RAF High Wycombe which hadergly
achieved full operating capability. And here | neted stress that
although the subject of this seminar is the RAFGuf War |, the
High Wycombe bunker was a fully joint HQ from 1 OGleer 1990
when RN ships, maintaining the Armilla Patrol, wptaced under the
operational command of Sir Patrick. On the sameld#&yen Sir Peter
de la Billiere was appointed Commander in Theatitb wperational
control of British Forces Middle East. How this wasercised will be
covered by Air Mshl Macfadyen.

Within the bunker the staff were organised inte¢htiers. At the
bottom of the pyramid were the functional cellsmeothirty-two of
them, who reported to ten 1-star Assistant Chiefstaff looking after
Personnel, Intelligence, Operations (sea, land aing Logistics,
Plans, Communications and Finance. There was alseparate
Special Forces cell. The 1-stars comprised theleBafanagement



17

he e B < o

The recently commissioned bunker at RAF High Wyeomb

Group (BMG) which was chaired by me as the DireofdDperations.

The BMG met twice daily before | and selected meralof the
BMG briefed the Command Group comprising the JGiommmander,
his Chief of Staff, Air Mshl Sir John Kemball, hizaval deputy
(RADmM Newman at first, followed by RAdm Woodheady ais land
deputy, Lt Gen Sir Michael Wilkes. Mr Andrew Palnarthe FCO
joined the group shortly before hostilities as Bwitical Advisor. At
the end of the briefing and necessary discusdienjoint Commander
made his decisions and gave his orders which viere transmitted to
the Staffs through the BMG. Three weeks beforestaet of the war
the Battle Staff within the bunker went onto fud-Bours manning
with myself taking the night shift from midnight tinmidday —
effectively a 15-hour stint given the need for deth
handover/takeover briefs from my two deputies, Sidre Trevor
Nattrass and Brig Philip Sanders. Briefings werkl lie a specially
devised situation room within which large scale mamd charts
recorded the most up-to-date information we hatherdisposition of
all friendly and enemy forces. The day of PowerPaias yet to
come.
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Within the bunker this structure proved resiliand effective, as
were our lateral dealings with HQ Land and HQ Flegwards, from
the BMG, our dealings with the Commitments Staffia MOD were
less comfortable and | shall return to this madtertly.

The principle tasks of the BMG were to plan theldgment and
recovery of British Forces, the provision of thecemsary combat
capability for designated air, sea and land opamatiand the
sustainment of British Forces deployed to theaths. already
mentioned, all staff functions were incorporated¢hii the BMG,
initially air-focused, but soon to expand to accavdate RN and
Army staffs as the size of our contribution to t@ealition grew.
Eventually the JHQ planned and implemented the ayempénts of
45,000 service personnel, 157 RAF aircraft, 10@:bpters, 221 main
battle tanks, 92 artillery pieces, and 25 RN an@d RRips. A total of
some 15,000 vehicles and 85,000 tonnes of ammuaniti@re
transported and during the build-up phase 139 share involved in
a sea-train over lines of communication that wezarly 6,500 miles
long.

Sir Patrick’s directive as Joint Commander fromS_Was specific
in its statement of military objectives. They weaoecontribute to the
complete and unconditional withdrawal of Iraq frétawait, and the
restoration of the legitimate government of thaturdoy while
upholding the authority of the United Nations. Heee having stated
the objectives the directive then ran on for soriepdges of close
signal type including annexes. Apart from spellomg in fine detail
exact limits on the achievement of military objees, it covered
everything imaginable from logistics, through POWhdling policy
to the employment of padres. And the final dirextiif | remember
correctly, was the 10th serial which did not in@dutie issue of twelve
different sets of Rules of Engagement (ROE).

While operational control in theatre of our thr8ervices was
delegated to General de la Billiere, the JHQ wat netieved of
national responsibilities for logistics support,cliding casualty
treatment and evacuation and communications tcaoursases, ships
and divisional HQ. This also meant that we had twovide
communications to, and liaison with, the US forrmas that our
forces were subordinated to and operated with.

Sir Patrick has already made the point that in019& still
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possessed sizeable, well-trained and immediatebjladle forces,
albeit logistic sustainability was configured priiha for NATO’s
Central Region and the Atlantic. Moving the focdsrulitary action
several thousand miles southeastwards with the seapg
communications to allow the exercise of @aced special demands
on our communicators who, to my mind, were forenamabngst the
unsung heroes of Gulf War 1.

They worked wonders, procuring and pressing imise new
and often untrialled equipment, adjusting locatiand moving people
and equipment to meet changing operational circamegts and the
needs of commanders and staffs alike. But thereamvag. The vast
array of communications no longer channelled tbe tf information
through a single conduit to the JHQ. MOD had simdad parallel
access to information. Not surprisingly, this irased, rather than
diminished, the political thirst for information @n presented
politicians with the opportunity to meddle much maquickly than
hitherto in matters of military judgement. | rec#tiat at one stage
during the build-up to the war the JHQ was undensaterable
pressure to install one-to-one communications ftben Secretary of
State to Brigade Commanders so that he could befldypinformed
of the progress of land operations. Eventuallyxbiet Commander’s
argument, that Brigade Commanders in action hac mparssing calls
on their time, won the day and no more was heatlisfhonsense.

Here | should perhaps stress that | am talking alitthe benefit of
hindsight and from a personal, | stress persor@akpective as seen
from the engine room in the JHQ. But there are rséviesues that
always come to the forefront of my mind when | ddes national €
aspects of Op GRANBY.

Coming so soon after the end of the Cold War wpeliticians
were seeking the so-called ‘peace dividend' | sttoudt have been
surprised that political interest in Op GRANBY wss intense and
pervasive. In particular, the political spotligltost enthusiastically
focused by MOD officials, was trained on resouroaplications,
particularly manpower. The Civil Service was detewed that the
armed forces would not be allowed to run amok witir demands as
had been — allegedly — the case during the Falklavidr. Because of
the high political profile, the Defence Secretaribhd a dis-
proportionately large input to decision making whiat times paid
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scant attention to military judgement and delayexwhole process of
implementing the deployment and sustainment of OiKds. Simply
put, the time imperative to prepare for war was aygpreciated and
officials were slow to grasp the military realities what we were
about and the difficulties of deploying such larfgrces over
considerable distances.

This involved the JHQ in an absolutely unendingean of
ministerial submissions proposing the deploymentasfous units and
sections — | remember one that involved ten meno&asion, and at
some risk of consequent embarrassment, minisem@dgbrsement of a
submission was anticipated because we could notdafd wait a day
longer. And | did get caught with my pants down wihénstructed the
ship carrying support helicopter engineering equ@ptrio sail without
London’s permission. Unfortunately the ship raroibd weather in
the Bay of Biscay and had to put into Gibraltacheck the security of
its loads. It didn't take long for MOD to questithre arrival of a ship
in Gib within a timescale that could only have bemhieved by a
power boat at full throttle. | confessed my sirite Joint Commander
who administered a sharp rap to my knuckles and ghetected me
from the wrath of Whitehall. On another occasionwege involved in
a month-long argument with Whitehall as to whetter RFAArgus
should be prepared as a hospital ship or a priroasyalty reception
shop — there are significant differences.

In retrospect | don't think it was until we forcddbndon to
consider the disposal of the dead, in particulargbssibility of many
chemical casualties, that the potential awfulnefssvioat we were
about finally struck home. Even so, when hostgditeammenced, the
revision of ROE to accommodate changing operatiomalmstances
was a running sore throughout the campaign. THéngtgorocess in
London lacked any sense of urgency. For examplenwipressed for
a decision on a requested and specific ROE chdotlewing the
move of Iraqgi fighter aircraft from their baseslmq to airfields in
Iran, | was told the submission was in the Ministeveekend bag. |
was very angry. And here | must acknowledge my delfir John
Kemball, who recognising the breakdown in commutincabetween
myself and the particular official, took on his oWead responsibility
of staffing all future ROE requests. | should adattas Chief of Staff,
Sir John played a key role within the JHQ. He eeduhat the BMG



21

was promptly and precisely responsive to the dmast of the
Command group while holding special responsibility Special
Forces operations. He also acted as Joint Commadhaiémg Sir
Patrick’s essential travels to and from the Gulf.

Taken in the round, there remains no doubt in niydnthat the
efficiency of National € arrangements during GRANBY was threat-
ened by an excessively bureaucratic approach thastr@ined our
efforts to prepare for war and caused a great dtalnnecessary
frustration and extra work.

Having got that off my chest | will make a finaloipt.
Consideration and discussion of @evitably pays the very closest
attention to organisational structures, the aliocatof specific
responsibilities within the broad definitions ofesptional command
and operational control all with the principle aiofi making the
command chain as simple, unambiguous and unifiegpassible.
During GRANBY, operating within a multinational diten of thirty-
two nations added the challenge of sustaining aegegf national
political control over our forces under commandadbreign national,
in this case General Schwarzkopf. Sir Patrick hadarthe point that
while C arrangements for GRANBY may seem rather complitate
they worked well because of good personal relatimss between
Americans and British commanders at all levels. déoabt you will
hear more about this later, but let me now retwnthe High
Wycombe bunker.

For eight months, as a staff functionary, | enfbytee privilege and
benefit of withessing the exercise of operationammand at the
highest level involving not only the application t#adership and
management skills but also, and most importanthitipal nous. All
officers are expected to develop their powers afdésship and
management, so we work hard at cultivating the sesy personal
attributes. But during GRANBY | observed at firdnd that at the
very highest level of operational command thera sep change in
pressure which places greater emphasis on certa@rsomal
characteristics. While total commitment to the eauasnd the
determination to see it through are self-eviders, ia military
professionalism of the very highest order, the onitehg pressure of
GRANBY over eight months stressed the importancstafmina and
resilience. A considerable reserve of mental stanwas essential in
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order to be able to master both concept and detad, to maintain
concentration over long periods, no matter how ndiagrsions there
were. And one needed a similar degree of resiliemcepe with these
diversions, which modern communications guaranteede thick and
fast — and principally from unwelcome quarters.

As an amateurish military historian | have oftead about the aura
of calmness traditionally associated with succéssiilitary comm-
anders of the past. When the heat is intensedassgntial that those
placed in positions of high command can sustaimcdgliberation
which differentiates precisely between the esskatia the not so
essential. Without this capacity, the vital sensésbalance and
proportion can be lost as it is so easy for maehid grow into
mountains under the pressure of vested interesethwh they be
political, military or economic. Singularly they snhe containable but
sometimes they can come together to form a tidalewaf pressure
that may overwhelm all but the very strongest ofrelter and
personality.

Op GRANBY involved our armed forces venturing imew and
unfamiliar territory, within a disparate coalitiafi nations, against an
unpredictable and heavily armed foe. The stake® vaggh and the
exercise of operational command within the JHQ ireguleadership
by example of professionalism, stamina, resilienpewers of
concentration and calmness — and, dare | say, baotbur. We got
this in far more than fair measure from Sir Patiackl | am delighted
to have this opportunity of saying so with thesedgdao be placed on
record within the Journal of the RAF Historical #xyg.
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DEVELOPING THE HEADQUARTERS IN KINGDOM
Air Mshl lan Macfadyen

Air Mshl Macfadyen joined the RAF via Cranwell in
1960. He began his flying career on Lightnings befo
becoming a QFI and then switching to the Phantom
and commanding Nos 29 and 23 Sqgns and RAF
Leuchars. Having spent some time at the MOD in OR
posts, he was in Saudi Arabia for much of 1990-91.
Following a stint as an ACDS, he returned to the
Kingdom in 1994 to spend four years as Director
General of the Saudi Armed Forces Project (Al YaatgmSince
retirement in 1999 he has been inter alia Lieutérfaavernor of the
Isle of Man, National President of the Royal Blitisegion, Inspector
General of the Royal Auxiliary Air Force and is mmtly Constable
and Governor of Windsor Castle.

You have heard about the Command and Control geraants in
the UK and between there and the Gulf. DevelopivegHeadquarter
arrangements in-theatre was somewhat more comipldged, | think
it fair to say that Gulf War | was one of the mosmplex conflicts in
history. It was a battle between Iraq and a Uniiadions Coalition,
except that the UN did not exercise practical comunftom either
New York or in-theatre. The build-up to war evefiyyanvolved
thirty-two nations, with the British contributiorelmg just over 45,000
personnel. Some of the smaller national contingeatse under our
umbrella. For example, the United Kingdom had suippo one way
or another, from Hungary, Kuwait, New Zealand, Naywand
Sweden.

You have heard from Sir Paddy Hine that, to accodate
political sensitivities, the leadership was a joumited States and
Saudi affair. In practice, inevitably, it was GealerNorman
Schwarzkopf who exercised overall command becaedead both the
wherewithal represented by the scale of the USeforthat were
committed and practical experience of war in bothtvam and the
ill-fated Grenada affair in 1983. In general, USks in-theatre were
about ten times the scale of those of the UK. Sitiee British
contribution was one of the largest, US dominanes imdeed total.
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The Coalition’s in-Kingdom operation was directednfi the Saudi
Ministry of Defence and Aviation (MODA) building. HIs
magnificent structure is rather like an iceberg;cmuof it is
underground in an enormous bunker whose corridoreaare at least
twenty feet wide. Besides MODA, the other in-Kingdbeadquarters
included the Royal Saudi Naval HQ and HQ Royal $#&udForce
(RSAF) — again no expense spared. The infrasteiatuBaudi Arabia
was on an equally lavish scale and could theredasly cope with the
rapidly developing expansion of forces, as exerneuljffor instance,
by the sheer size of the port of Al Jubail, soutKawait.

As far as the British were concerned, the inidaployment of
aircraft took place in the first week of Augustdenthe command of
AVM Sandy Wilson as Commander British Forces Araldfeninsula
(BFAP). With the USAF moving into the RSAF HQ inestgth, the
UK had to fend for itself as there was no extracepavailable, so
more modest accommodation had to be found. It tliow to be a
small building, not unlike the Seco huts that usedgrace RAF
stations from the 1940s until well into the ‘70batt soon became
known as ‘The White House’.

It soon became clear that a combined arms foragdname needed
to eject Saddam from Kuwait and th& Armoured Brigade was
ordered to the Gulf. With this Brigade deploying, tmoader
Headquarter element was required in Saudi Arablas Thitially
consisted of a small established cell at High Wylsencommanded
by a lieutenant colonel, that had really been desigto handle a
national overseas operation, not an internatioma. dhe speed of
development of everything in Riyadh meant thatifigda place for
this already expanding headquarters was no eaggnnespecially as
the Saudis by now found themselves swamped withastq of all
kinds from an increasing number of nations. Theutsmh, in
September 1990, was for HQ BFAP to move into the N&ine
Corps HQ in Riyadha logical step since, you may recall, the early
idea was that the™ Armoured Brigade would provide the heavy
armour that the United States Marine Corps lacked.

Inside this twelve-storey Marine HQ, there wast jasfficient
space for the steadily expanding British Headqusirtédt the
beginning of October, Lt Gen Sir Peter de la Bifligvas appointed to
command the growing British forces and gained ilie of
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The HQ for the British contingent was originallycacnmodated in
‘The White House’, which was located alongside, dwdrfed by, the
vast RSAF HQ building.

[ e ,-

Commander British Forces Middle East (CBFME). Bywnin order
to make HQ BFME a bit more ‘purple’, an RAF grougptain had
been appointed as Chief of Staff. His problem, h@mxesoon became
apparent — he was first among equals, with thenebland the captain
RN who had been appointed to head the individualiG&e elements
within Riyadh. Such an arrangement was never gtngork with
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In January 1991 most of HQ BFME relocated to theeypalatial
offices previously occupied by British Aerospace.

any ease and by the time that AVM Bill Wratten\ad in Kingdom,
to take over from Sandy Wilson, things were notedieping well.

At the time, | was working in the Ministry of Defee as an air
commodore, in a tri-Service role and due to beqmbssince | did not
greatly relish my proposed new appointment, | dggeiunteered for
the Gulf, having no idea of how matters were degviely. By sheer
good fortune, | thus found myself catapulted intoeatirely different
world as the new Chief of Staff in HQ BFME, workingthin the
USMC HQ, and alongside the offices of Peter deilkeBe and Bill
Wratten.

With the announcement in November that the 1gtdBrArmoured
Division was to deploy to the Gulf, even more H@ap was clearly
required. This extra element was forced to movet mor to yet
another HQ. This was far from ideal, so we set affioding a new
and entirely separate building in Riyadh. The farnigritish
Aerospace Headquarters in Kingdom looked perfedtvem set about
negotiating to move in, with some detailed intemesign work going
on in parallel; it was now well into December 19Bf@wever, we did
not obtain final Saudi agreement to move into fime building until
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8 January. Work began immediately. While the stmgctof the

building was sound, the fixtures and fittings wesemewhat

dilapidated and a great deal of repair and restoratas required.
Fortunately, once authorisation is forthcomingngfsi can move fast
in Saudi Arabia. An army of civil contractors agd, and we were
ready to move on 22 January, by which time thenair had already
been under way for nearly a week. Moving a largeadd@arters
during war was an interesting experience!

Coalition warfare was new to us all, of course,with a reporting
chain stretching all the way back to High Wycombedll matters, it
might seem logical that all British elements in-g@om would come
under one roof. But that would be to misunderstiuedreality of the
manner in which the war would be conducted. In shdrile it is easy
to say that ‘TACON of UK forces would be under CEDOM,
although politically it was a joint US/Saudi affaithis meant that the
C? ‘wiring diagram’ was quite complicated. But — ibrked.

In practice HQ BFME was principally there to calimate in-
Kingdom support of British forces, on land, sea airdOn land, this
meant that all supporting elements of ground fomese within my
Headquarters. RN ships at sea are largely selfestipg, of course,
so | had a much smaller Naval element, under aaca®N. With the
RAF element well established in its own ‘White Heyst was only
really necessary to provide sufficient co-ordinatieith them to
ensure that General de la Billiere was kept wdthrimed on any air
issues and we found that a small RAF team undeing eommander
embedded within my staff was adequate for this.

As the pre-war political scene developed, more moge nations
joined the Coalition. Absorbing thirty-two nationadntingents within
one command was not easy, although many of theg@gents were
confined to providing supporting functions, as idist from
participating directly in operations. For examplee were very
worried about casualties. The UK did have mobilsgditals deployed
in-Kingdom, but with all available reservists aldgamobilised, we
asked for help. The Swedes offered a mobile hdspitader UK
command; this was established in Riyadh, and réadyse by mid
February 1991.

Battlefield casualty evacuation was also a podéngiroblem,
particularly as RAF C-130 and helicopter assetsewaready fully
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The RAF Field Hospital at Tabuk. The Army had alamfacility at
Al Jubail and another was established at RiyadtheySwedes.

committed in support of UK operations. The RNZAFeoéd two
C-130s that were quickly deployed to King Khalidteimational
Airport, working with the RAF Commander there. A ngi
commander from New Zealand was embedded within ni\F R
element at HQ BFME. In the event, Coalition casesltwere
extraordinarily light. The Swedish hospital wasréiere assigned to
looking after Iragi casualties, and the care theyonstrated was truly
moving. Similarly, the New Zealand C-130s were absd into the
air transport force and, as invaluable additiosakets, they were used
extensively on routine intra-theatre tasking.

The manner in which the US led the joint commamdingdom
required close cooperation with Saudi, British arktench
commanders. | was much involved in discussion witj French
opposite number on issues of mutual interest. ArdlewEgypt,
Kuwait, Syria and the other members of the Coalitimade national
decisions about the roles that their forces woldgt,ghey did not play
a major part in the overall command system. The-tdajay
command arrangements were conducted via a seriegatings, held
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in various different parts of Riyadh. | personadigended up to five
formal conferences a day during the conflict, idahg a series of
daily mid-morning Coalition conferences, attendgdali interested
parties, that began in December 1990. An issuedttigcted a great
deal of attention at these early briefings wascttramand and control
arrangements for SAM units. RAF Regiment expertsevilown out
to Saudi Arabia to brief Coalition Commanders oocedures such as
‘Weapons Tight' and ‘Weapons Hold’, concepts thagrev quite
unknown to, for example, the air defence units opd by the
Egyptian Army with their Soviet-built SA-3s!

Another aspect of command that | should mentioncasnm-
unications. Saudi Arabia had a robust telephon¢esydutsecure
communications were another matter altogether. U8AF brought
their own secure system with them, and RAF basiag imitially in
large measure dependent upon the field location soich
communications, most especially if the Air Taski@gder was to
reach squadrons in a timely manner. The US Navyitsaalvn secure
communications net but this was incompatible wiidt tof the USAF.
This may sound surprising today but in 1990 therediration of the
control of air assets was alien to the US Navy wldsctrine was one
of de-centralisation. After some early friction tms matter, General
Horner (COMCENTAF) and his US Navy counterpart vemrkhings
out, and the USAF system was installed on the magssels of the
Coalition fleet.

On the intelligence side, secure communicationsewagain a
major problem, but more than that, each of the W@sAhad its own
methods of interpretation and practices. So backvileings, in the
view of one RAF squadron leader, a photographerpreter working
on CENTCOM's staff, that he personally set abottirmpmatters out.
His brilliant work enabled adequate Battle Damagsessments to
reach General Schwarzkopf in a relatively timelyshian, with
formerly disparate Intelligence Officers all nownging from one
(British devised) hymn sheet.

It is hard to believe today that in 1990, Winddvesed computers
simply did not exist. Nevertheless, this was thst finajor conflict in
which computers did play an important part, altfouter-
connectivity was often primitive by the standardstaday. As you
will hear later, the distribution of the daily Airasking Order (often
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~
While this is a familiar image today, it was alkyeew in 1991. Gulf

War | was the first major campaign to be foughtwifte assistance of
computers.

running to over 700 pages) provided some real ehglls. Never-
theless, | think it fair to say that the first GWar represented the
most successful effort up to that time to integratelow level, all
elements of command and control into a unified ssasonably near
real-time effort. At the same time, many problemsred because
we had only just begun the transition from a foous East-West
conflict to one of regional conflict. Many key corand and control
systems and technologies for the Air/Land battlerew@ot yet
deployable, or were in a state of transition.

For me, Gulf War | was an extraordinary persongleeience and |
was very fortunate, not only to have been callethéoGulf, but also,
after the war was over, to have taken over froneiPé la Billiere as
CBFME and thus to have had the rare privilege ddresing tri-
Service command.
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LOGISTICS SUPPORT
Air Chf Mshl Sir Michael Alcock

Commissioned into the Technical Branch in 1959,
most of Sir Michael's early career was within
Bomber Command. In the later 1970s he was OC
Eng Wg at Coningsby (Phantoms) before comm-
anding No 23 MU. Following appointments at HQ
Support Command, the MOD and Bracknell, he
was AO Eng at High Wycombe during Gulf War |,
subsequently becoming. Chief Engineer, AMSO
and, ultimately, the first AOCInC Logistics
Command. Since retirement in 1996 he has workeahazerospace
consultant and been involved in the management hef RAF
Benevolent Fund and of Princess Marina House.

Casting one’s mind back to the summer of 1990 requa health
warning as what | have to say depends largely dmgamemory. Few
authoritative logistic sources exist to give dusestdrical rigour,
although this Society’s seminar at Brampton in ®etal997 was one
helpful source, as were my notes from countlesdingeat the time,
together with recollections from several colleagwb® served on my
staff.

I would also borrow a thought from Lord Tedder wiamte, in his
autobiography:

‘I mean to record the course of events as | samtH shall
be as objective as | feel it possible to be, thave no intention
of departing, for any reason, from my own hongshion as to
events and personalities.

So often, people make a great play about beingpt=igly
unprejudiced. Frankly, | am completely prejudiced.’

Another quote, this one, frorfthe Supplement to the London
Gazetteof 29 June 1991, reminds us that 1 Armoured Dow'si daily
logistics needs in Op GRANBY:

‘. .. were of the same order as those of the avlobl21 Army
Group in the early part of Operation Overlord, theDay
landings in 1944



32

I have failed to find any comparisons of RAF laigi€ffort, as the
whole subject of the ‘Logistics of Air Power’ idl ébo rarely studied,
but suffice to say that this was a very big logiséisk and absolutely
fundamental to the success of the operation.

My staff duties as AO Eng at HQ STC covered ajpeass of
Engineering and Communications — primarily respuifigi for
maintenance and engineering practices as theytedfegsafety and
airworthiness. The command’s supply function wadssquently
added to my duties which led to support managertesits for the
mature aircraft types.

For the duration of Op GRANBY | found myself eveaily cast as
the DCOS (Support) but today | shall confine mydelfexamining,
from a purely RAF perspective, just five facetsrof responsibilities:

« Aircraft preparation
» Weapons

o Fuel

« Movements

« Fleet availability

But logistics is all about planning and about deta, before | deal
with these, | should sketch in the background.

The Decline of Mobility and ‘Options for Change’

Air power is, by definition, a mobile force yet k990 our primary
combat aircraft, the Tornado — which had been desigpurely for
Northern Europe — was firmly wedded to very wellfid, hardened
Main Operating Bases (MOB). Engineering supporoysjl extensive
second-line workshops to deal with engines, radadsavionics — all
backed up by in-service third-line repair basescrait systems were
generally pretty unreliable and our personnel amgpert resources
were such that meeting a peacetime flying trairpnggramme was
not always an easy task. We planned to fight frbes¢ MOBs and
were provisioned for a maximum of thirty days oftemsive
operations, so within that specific context we krtbe limits of our
sustainability.

That said, the ‘Options for Change’ Defence Reviefiv1990,
which aimed to realise a ‘peace dividend’ in thekevaf the Cold
War, did not bode well for the future, although #ewait crisis put
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things on hold for a while. A major campaign in t&ldle East had
not been high on our list of contingencies, howgserdealing with it
inevitably called for a great deal of ‘hot planring

The first week in August saw the HQ shift into tgpar and we
quickly came to terms with working in our very ratg comm-
issioned PWHQ bunker and learning to enjoy the eclasorking
relationships fostered by being incarcerated undergl for long
periods. Each staff component had a functional-eeliine being the
Logistics Control Centre (LCC), that was contindgusanned from
6 August — complemented by frequent daily gatheriafjthe Battle
Management Group (BMG) and Command Management Group
(CMG), meetings that directed the priorities and &volving plan of
action.

My notes from the first day’s BMG meetings on 8gist reflect
the initial outline as follows:

« Jaguar squadron on 12 hrs notice to move.

« No base identified for Jaguar — probably Oman, glerith
AAR and MPA.

« Twelve Tornado F3s at 12 hrs notice to move fronprGy —
probably to Dhahran later, although that might gfgan

« Six Rapier Fire Units would require twenty Herculesds.

« Plan for two days of weapons, balance to follownitidlly
estimated at between seven and nine Hercules loads.

o Tactical Communications Wing would need three Hiesu
loads for mobile satellite terminals to set up canth and
control networks.

« Skyflash missiles had a compatibility issue.

« |IFF compatibility was an issue — Mode 4 IFF wasnstal.

« Liquid oxygen might be a problem.

« Fuel would be a host nation responsibility.

« Jaguar was going to need air conditioning modsntig.

Despite the understandable uncertainty over batleginitial task
did not pose too many problems. Tactical Supply YMmSW), on
exercise in Cyprus, was ordered to Saudi to prowdpport for
Tornado and Jaguar deployments. OC TSW (Wg CdrdBernard)
was given authority to use h&MEX card to buy portacabins and
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furnishings for ops accommodation and domestic lifi@s for
deployed squadrons.

Since our Jaguar squadrons routinely deployed d¢owbly or
Denmark on NATO exercises, they had current AiffSkables and
Flyaway Packs (FAPs) of spares. A Jaguar squadeptogng for
war could run to between 500 and 600 people whigith their
supporting ground equipment, could involve betwieenty-five and
thirty C-130 sorties — but this ditbtinclude any heavy weapons — the
all-important bombs!

Aircraft Preparation

By the end of a busy first week it was clear titwt Tornado F3s
from Cyprus were going to have to be replaced areroent with
upgraded aircraft fitted with an extensive packafenodifications.
Engines needed rescheduling for a hot climategthare issues with
Skyflash and AIM-9L Sidewinders; we needed to Hiave Quick
secure radios and modified IFF. All of this wasrgpito need an
urgent coordinated, fast-track modification prognaento which we
later added ‘stealth’ which we attempted to achibyegluing radar
absorbent tiles in the air intakes. Other additiomzluded
improvements to the Radar Homing and Warning Receand the
installation of new Phimat chaff and flare dispeas&hich required
exchanging engine doors with the production lingvairton. It was a
major programme and we eventually modified fortgraft.

As more types of aircraft were added to the ordfebattle —
Tornado GR1s and GR1As, some from RAF Germany; Panth
Chinook; AAR, both VC10 and Victor; Nimrod MPA amil and the
Hercules and TriStar were all committed — we so@eded a
dedicated requirements team to keep track of thernending stream
of Special Trial Fits (STFs) for virtually everypty in our ORBAT.
The staff were kept very busy sorting out how besthandle a
massive additional workload that would soon haveirapact on
almost every RAF squadron and support facility. Mthindustry
excelled itself in helping with all of these urgeaguirements, as did
MOD PE at every level, our technical personnel atmbases, as well
as the maintenance units at Abingdon and St Atszor) became used
to round the clock shift work.

We are going to hear from Colin Cummings about daguar



35

enhancements that transformed that aeroplane’sitipreal capability
but, as you listen to his presentation, do remertiimra similar story
could be told for most of the types we deployede Nimrod? for
example, had numerous operational mods fitted antsbrder, as did
the C-130; the Buccanéeset the record having been given just 72
hours to deploy to the Gulf, although they had bedhto ‘prepare to
prepare’ before that.

| do recall having pervasive concerns over thdasebility and
reliability of all of our aircraft. How long woulthis operation last? At
what rates of flying and weapon consumption? Wavadachieve the
necessary availability of combat ready aircraft? Mlowe need to
defer scheduled maintenance programmes to achigsmasive flying
rates?

Engine reliability was a particular worry, as weres unlikely to
have any repair facility available in-theatre, Be prospect of running
out of engines became a real possiffilifgolls-Royce were equally
worried and very proactive in setting up a dedidatupport
organisation at Bristol. Apart from being an exeetlsource of advice
and information on the RB199, the company contaase vital to
sort out problems when the radar absorbent til@gkeialled on the
Tornado F3 became detached in early flight tesis.aFsmall flexible
tile to come loose does not sound like much ofablem, but we did
experience a couple of engine failures and RollgeRowere
concerned at the risk of provoking an uncontainadiree failure,
which would have been disastrous. It was reasstoitog able to deal
with the company at high level to get the best ipbssdvice.

Helicopter engines were a particular problem, higa potential for
compressor and turbine failure due to the ingesticsand. The Puma
already had a sand filter but we soon discovered thwas not
working properly and, despite much in-theatre workort it out, their
engine failure rate fell from a norm of some 408 KMTBF to just 40.
The Chinooks all required an extensive modificatiorfit@and filters
before being dismantled for air transport.

As the order of battle grew, so more bases becavaved,
further complicating the logistic plot, not to miemt the demand for
manpower, especially the skills needed to implentestvarious mod
programmes — electrical trades were particularkyl lmessed. Whilst
industry played its part to produce the bits fonumerable new
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requirements, the majority of installation work fail STFs was
undertaken by service tradesmen. Those were the whgn our air
force still had extensive in-service support calitgds, with third line
at St Athan, Abingdon and Sealand plus on-basenskelioe, so we
did have the manpower — but not necessarily inigie places.

Manpower allocation was eventually controlled kgoacalled Gulf
Emergency Planning Aid that compiled detailed mavgro
requirement at each deployed base across all traddgating
whether the manpower was to come from a formedaurtite Service
at large. An early decision was to close down tledaneer major
servicing line at St Athan, which initially createdough headroom to
get more engineering tradesmen into Lyneham to keee with the
maintenance demands for a three-fold increasei8@fying already
being achieved for August. In retrospect that wa®ad decision, as
the C-130 fleet was kept very busy long after the @f the conflict.

As more types were added to the ORBAT the logigtict
thickened. The MOD were pressing for a written pfan Logistic
Support, which seemed sensible enough, but théyrees that the
plan was changing every single day. Especially &b the first visit
on 17 August from our Army Logistic colleagues fra#hQ) UKLF.
Each Service looked after its own needs, but itlduisank in that
Army freight was going to swamp the available #irlind pose
difficult questions of resolving priorities. At magche same time, the
pace of the airlift quickened, driven by our ownapen out-loading
by air. That in turn, led to lengthy discussion®wbrates of effort,
types of weapons, clearances, tail assembliess fuse so on, as well
as confronting the difficulties involved in movingore than 100
JP233s, each of them 21 feet long and weighing thame 2 tons.

Weapons

Moving weapons requires an out-load plan, somesviterstore
them in-theatre and experienced users. We had gouclittle
experience of any of this; nor did we have firstthaecce of the
bases. There was quite a bit of host nation buraaydo overcome
too, because explosive storage was a considerabbdem at every
base, Muharraq being the most difficult. In fact thitial weapons
storage facility for units based at Bahrain wasaatioone of our
chartered ships, held off the Omani coast — otlsavikinown as the
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Bomb storage at Muharrag.

‘Muharraq Standby Bomb Dump’!

The initial out load of 1,000 Ib bombs by air ddjc swamped
priority freight for all three Services, which lédl turn to extensive
chartering of civil freight aircraft. Some JP233snwby air, but most
were eventually moved by sea from Bremen and, éones obscure
reason, they could only get to Bremen from thet@titbases’ by road,
rather than rail, which complicated the issue. Vé@aput-loading
continued for many months and it was still going @uring the
fighting. By 17 January 1991, when the air campaigtually began
the RAF's weapons cupboards, in both the UK andr@ay, were
already starting to look a little bare.

The low-level runway disruption phase of the ampaign was
quite short, so we had plenty of JP233s. But thseguent switch to
medium level bombing meant that we were soon udi® thousand
pounders a day, that's 200 tons a day! Warheades wet the only
issue. Free fall bombing brought numerous chanfjpkan that meant
changing the weapons that had originally been lbade frequently
that we began to run short of the ancillary paotstils and arming
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safety device8.We then found that we had more bombs than MACE
lugs (Minimum Area Crutchless Ejecter small devices that are
screwed into a bomb to permit it to be fastenethéoweapon carrier)
which was another complication. Industry had a i@mtto supply
20,000 MACE lugs but, with no reliable forecastwdfen they might
be delivered, we made our own at St Athan!

Some of our fuses, like the multi-functiorfaise No 960,were
much in demand but they were pretty new to bothoamers and
aircrew. Early use of this fuse indicated that amraft could be
damaged by premature detonation from its own fragat®n
envelope. Much urgent investigation was neededniterstand the
phenomenon, including taking a metal fragment fimornado that
had suffered in-flight battle damage. When foresiiictested at RAE
Farnborough that sample proved to be the same itiggpas our
forged bomb casings; indeed it was most probablycieal to a
particular bomb case manufactured during World War which
proved that the battle damage had been self-iaflictonger arming
times, consistent with medium altitude delivery that particular
fuse, solved the immediate safety problem. Post weestigation
subsequently confirmed that one of our aircraft ingéed been lost to
this causé.

New weapons and fuses were much in demand to paep with
changes in targeting policy, and Boscombe Down West busy
working on clearances for all kinds of equipmentown to be
available from Allied sources, as well as some aff @wn
configurations that were being used under ‘servémviations’
pending full clearances. A notable example was tthen very new,
ALARM defence suppression weapon, which had not lyeén
introduced into service. It seemed sensible to dpge the formal
clearance process by using it in anger — with semeeess | believe.

The most significant development was the switchptecision
guided weapons — PGMs — specifically, the Paveway days into
the 42-day air campaign, the Buccaneer, with itsotdscent
Pavespike designator pod, was hastily added tQORBAT, with very
effective results. Pavespike could only be usedlawglight, but we
learned that Boscombe were trialling Ferranti’s ridvermal Imaging
Airborne Laser DesignatdfTIALD) pod. | spent a hectic day at
Boscombe on 23 January and, after a swift appraikat too was
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added to the ORBAT giving us an all-weather dayihigesignation
capability for the first time. TIALD arrived at Tak just three weeks
later, on 6 February, and was efficiently supporietheatre by a
small team of Ferranti technicians. After someahteething troubles,
that too performed extremely wéll.

Using LGBs thankfully moderated my concern witmsomption
rates until even these weapons became sthMg.notes remind me
that on 11 February — Day 26 of the air campaighe Joint
Commander’s predicted weapons tote looked like this

« LGBs would last until 28 February

« 1,000 Ib stock until 23 March

o Fuse 960s until 28 February

« No 114 tails until 5 Marct

« No 117 tails, and 947and 951 fuses until 24 Mrch
o MACE lugs until mid-March

| vividly remember that the best source willingléd us have more
LGBs were the Australians, who were extremely helpfl seem to
recall that a C-130 was at RAAF Richmond being émhdvith
GBU-12s as the ceasefire was decldfed.

By the end of the war almost every useable 1,86080mb in our
inventory was either used, in-theatre or in trangised.’> We still had
small residual stocks in Belize and the Falklands dustaining the
rate of use during the whole 42-day air campaigs wly achieved
by a narrow margin. The limit of our logistic sustbility was
definitely in sight®

Aviation Fuel

The vital commodity of fuel was no less of a worhy spite of
being assured early on that the host nation wootdperate, it soon
became evident that the local authorities were adlgtuquite unco-
operative and supplies at most locations were proatic with
tenuous resupply, unprotected facilities, dubioostiogency plans
and a potentially unreliable Asian, Eurasian arlighifb labour force.
None of which was a sound basis for a wartime sdoa

At Muharraq, for example, where we eventually mdre than
fifty combat aircraft, there was a single 16" pipel supplying an
airfield hydrant system which had only one dispegspoint. At
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Tabuk, we were entirely dependent on resupply layl ioom Yanbu
on the Red Sea, some 800 kms away, with contradtovesers doing
a 34-hour round trip to keep the system topped up.

To give ourselves a reasonable contingency holdirgdeployed
our entire stock of Emergency Bulk Fuel Installafo(EBFIs),
borrowed heavily from the Army and placed orderthvimdustry for
more tanks. Altogether we used 130 pillow tankdit etween the
five locations, which was almost three times ouiirerprovision for
‘transition to war’ in Europe! None of this couléve been achieved
without the expertise of Tactical Supply Wing whiscamade a
unique contribution to keeping the support helieogbrce supplied
throughout their operations.

We will hear more about the helicopter operatibis tafternoon
but, for the moment, suffice to say that TSW susdithe entire tri-
Service fleet of Chinook, Puma, Lynx, Gazelle anda SKing
helicopters using twenty-one different refuellinges, in support of
rapidly advancing forces on a scale never evensaged in a
European context. It had been a demanding testedf training and
resilience, a test which they passed with flyindouos and, in the
process, demonstrated their indispensable valtietRAF.

Movements
The ‘Movers’ naturally played a key role in getfinhe force
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established in-theatre. Daily deliberations in ttmgistics Control
Centre determined what was to be moved by air diatated
priorities to everything that was deployed. In kdteat amounted to
some 46,000 tons of freight and 45,000 passenBere Norton and
Lyneham were both stretched to the point wherefridight backlog
eventually peaked at 1,600 tons by 23 January., Deispite a daily
airlift in excess of 500 tons —daily rate that equated to the peacetime
monthlyrate for the whole RAF air transport force.

Brize Norton ran out of space to build freight lptd and the
pressure was relieved by doing the job at the Asumgply depot at
Bicester, from where loaded pallets were sent titecGatwick,
Stansted, East Midlands and Heathrow airports tonbeed by civil
charter flights.

Most freight was flown into Dhahran and Riyadh,t laimost
everywhere the quantity, quality and serviceabildfy air cargo
handling equipment was inadequate. We were obligetlire such
things as main base transfer loaders and at moatidas we were
heavily dependent on the goodwill of the USAF, secimso that our
in-theatre movers became known as ‘the Borrowe3adly our own
cargo handling kit was both obsolescent and vergliable, exposing
a critical weakness in the working of the air bediyjom the UK.
Clearly, airlift is not just about aircraft — carpandling matters just as
much!

As each deployment base was established, moverhantiing
became more difficult. Since UKMAMS was stretchedthe limit,
No 4624 (Movements) Sgn, Royal Auxiliary Air Foreeas deployed.
Great credit must go to the movers for getting gasintities of freight
into theatre, but the sheer volume created maskiwgps, notably at
Al Jubail (Baldrick Lines, organised by the Armwhich meant that
kit was often lost.

Tracking cargo was near impossible, partly becatfiske volume,
but the situation was aggravated by a crude sysfecolour coding
by destination, and our manual processing procedpreved to be
woefully inadequate. All too often an item was raidlin transit with
the result that a replacement had to be orderesl, cinsequent
duplication adding a further self-inflicted ineffiticy. Getting the
right bit to, the right place, at the right time svsimply beyond our
system.
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Rows of vehicles, containers and equipment on tdukside at Al
Jubail. Keeping track of all the British kit andttieg ‘the right bit to,
the right place, at the right time was simply beyour system.’

After the war all of this experience did resulttive acquisition of
new cargo handling equipment and, at long lastpgroecognition of
the vital importance of tracking critical assetsilgthin transit. This
eventually led to the development of systems teestihe problem.
We have come a long way since then. Today evendesigackage
sent by the Royal Mail comes with its unique tragktode!

Availability

There were eventually 157 aircraft taking partthe campaign,
plus air transport. In all we reckoned that, inahgdattrition reserves,
nearly 300 aircraft were prepared for Op GRANBY.

To my great relief no insurmountable reliabilityoplems were
experienced. For the most part systems performetbupnd often
beyond, expectations and serviceability was maiethi at a
consistently high level. | do not have actual waei availability
figures to quote but the Tornado certainly achiewdleast its
peacetime rates — around 65% —whilst the Jaguee fexcelled itself,
often achieving 100% availability. My notes recdlyging rates for
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Tornado F3 at roughly double peacetime trainings;atvith the GR1s
achieving three times the normal rdtewe had decent spares
provision for the Jaguar, with its pre-prepared EA&hd we cobbled
together spares packs for the Tornado from scratdped by fact that
we were eventually able to make some use of RSA&nhevrepair
facilities.

We did have some problems with EW equipment, rptab
Skyshadowdeception jamming podnd the RHWR, particularly on
the GR1As, possibly because these were systemsttnatted less
attention in peacetimé. RHWR failures took on a high profile as
Lord Weinstock, Chief Executive of GEC, took a elopersonal
interest, so help was at hand!

That said, despite the long resupply chain, oVesgistem
performance was very satisfactory, especially givile harsh
operating conditions, and it reflected great creditthe considerable
efforts of ground crews and support personnel.

Lessons Learned

I have not had time to cover the whole range gfiskics — or
communicationd® While communications is a tri-Service, central,
task, all our links depended on a variety of RARtuuand on the
RAF’s engineering skills. In that context, | shoukdention, in
particular, the contributions made by the Tacti€@mmunications
Wing, the Skynet satellite control centre at Oalgeairand the RAF
Signals Engineering Establishment. Secure teleghame fax were
all RAF-engineered ‘firsts’. All of our logisticsegpended on com-
puters which required reliable data streams backlKe as did the
wonderful ASMA. What would we have given for todsywired
world'?

My main conclusion is that in-service expertisd baen crucial to
logistic success in this campaign, as was the faat we were
fortunate to have had enough time to adapt ouradirand, working
closely with industry, to devise and implement imative solutions to
problems, without too many overriding financial staints.

Yet there is little doubt that Op GRANBY showedthat Logistics
Support needed to change beyond all recognitiona Assult of the
Cold War, and our almost total commitment to NAT®e had
become a static air force, too firmly wedded to fflain Base.
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Nevertheless, we had demonstrated that we still bafficient
flexibility for us to have been able to project power in the shape of
a balanced force in an allied operation.

However, in doing so:

« We had taken too much Kkit;

« Wwe were unable to track critical items,

« and we had lost far too many of them.

Above all, the experience had convinced me thatprder to
exploit the inherent flexibility of air power moreffectively, we
needed to reorganise, to bring together, all iniser support
disciplinesand industry. Surely it should be possible to creattdn
working arrangements — arrangements that wouldialega on what
we had learned.

Notes:

1 Lord TedderWith Prejudice(Cassell, London, 1966).

2 http://www.raf.mod.uk/history/RoyalAirForceNimrsititheGulf.cfm.

3 http://www.raf.mod.uk/history/GulfWarBuccaneer@g@ons.cfm.

4 As at 24 September there were 144 engines ifrthed6 RB199 Mk 104, 48
RB199 Mk 103, 24 Adour, 20 Spey 205 and 16 Conway.

5 See Gp Capt Mike Trace’s presentation on Supgelicopters elsewhere in this
Journal.

& Every time a bomb was loaded the armourers fitegw set of consumable parts,
which were provisioned at one set per weapon. Hmanforeseen consequence of
changing decisions on targeting was that we ramt gfichese ‘single use’ ancillary
parts.

’ As at 13 February industry was producing Fuses@6@ rate of 75 per day.

8 http://www.raf.mod.uk/history/RAFTornadoAircraftkses.cfm. During the early
hours of 24 January 1991 Fg Off S J Burgess andL8igrR Ankerson flew on a
mission to attack an airfield in SW Irag with 1,d@®ombs from level flight at
medium altitude. Shortly after having releasedrtivgapon load as planned there was
a large explosion behind the aircraft and the ctieaught they had been hit by a
surface-to-air missile. They turned towards thedb&wrder with flames spreading
along the aircraft wings. The aircraft became diiffii to control and the crew prepared
for ejection, which they did once control was figdbst. The crew suffered very
minor injuries as a result of the ejection and detcThey were both captured and
held in captivity until the cessation of hostilgiéee RAFHS Journal No 56, pp 133-
140). The wreckage of the aircraft was found anikflgr inspected by the
investigating team; the Accident Data Recorder measvered for analysis. Shrapnel
fragments recovered from the aircraft wreckage waralysed and indicated
conclusively that premature detonation of one oremof the 1,000lb bombs had
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occurred, damaging the aircraft to such an exteaut the crew had no option but to
eject.

°® Two TIALD pods, 001 and 002 were available. OOfpezienced 100%
availability whilst 002 achieved 98.2%. The podswflon five different modified
aircraft, operated around the clock by ten diffeigmerators, achieving 229 direct hits
over 18 days, an unprecedented success rate. SDIALD — The Gulf WarGEC
Ferranti Defence Systems, courtesy AVM George Black

10 Thousand pounder consumption dropped to 128aeod 12 February.

" The 114 Tail Unit is fitted to the 1,000 Ib borfab ‘slick’, ie ballistic, delivery.

12 The 117 Tail Unit is fitted to the 1,000 Ib borfdr retarded delivery, although
ballistic delivery is a secondary option. The Fuses 947 and 951 are both tail fuses,
intended for ballistic and retarded delivery, retpely.

13 No 1 Central Ammunition Depot, RAAF, which | uisil as Chief Engineer on
24 March 1995 in order to thank the staff in person

4 The American GBU-12 Paveway Il LGB is a US MKkEI Ib bomb fitted with a
nose-mounted laser seeker and tail unit with moleefits to permit it to be steered.
The GBU-16 is similar but uses a 1,000 Ib Mk 83.

15 Total consumption had been of the order of 31808 of ordnance including: 100
JP233s; 6,000 thousand pounders, of which 1,000bead LGBs; more than 100
ALARMs and 700 CRV-7 air-to-ground rockets.

8 We had used about 5,000 bombs, approximately02dts, by 18 February.

7 As at 14 November, the numbers of aircraft thatl theen earmarked to be
modified as required to prepare them for operatimatuded: forty Tornado F3s;
sixty-four Tornado GR1s; twenty-eight Jaguars; imrod MPA; two Nimrod R;
nine VC10s; eleven Chinooks and fifteen Pumas.eMeere added later, including,
for instance, Chinooks dedicated to Special ForteStars, C-130s and additional
Tornado GR1s as attrition replacements. By 31 Jgraigty-eight Tornado GR1s had
been prepared plus another twenty as attritioraogphents — eighty-eight in all.

8 The flying rate achieved by the Tornado GR1 wash8s/aircraft/month, com-
pared to 50 hrs/aircraft/month by the Tornado F3s.

19 Airborne aborts due to failures of EW kit ran3a85/100 sorties, the majority,
3.11/100 sorties, being specifically attributabte the RHWR. The Skyshadow’s
26 hrs MTBF matched the predicted rate.

20 Topics that have not been addressed include: KiBQlesert clothing; tentage;
explosive ordnance disposal (EOD); battle damagairethe provision of secure
communications; and many others.
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NEW JETS FOR OLD — A CASE STUDY
Wg Cdr Colin Cummings

Colin Cummings served in the Supply Branch for
31 years. After a series of station tours, mostly i
the Far East, he spent a significant element of his
service involved with IT systems, both within the
Supply Branch and in the Directorate of Flight
Safety, and eventually became the first officer of
the Supply Branch to manage an aircraft Support
Authority (the Jaguar). Author of a notable series
of books on aircraft accidents, he still holds an
RAFVR(T) commission and is a member of the RAFHi$Gitee.

Following the liberation of Kuwait, the Prince o#ales
commented that the Gulf conflict had been a triurfgstthe logistics
support services. The previous speaker describedotjistic issues
faced by the RAF at the strategic level; my papér laok at how
these were addressed at the working level. Of eows Sir Michael
has explained, ‘logistics’ covered an extremelyaor@anvas and |
shall consider how the RAF dealt with only one aspethat of the
fleets of aircraft that it deployed, most of whidquired significant
modification or enhancement.

Each type had its peculiar support issues antheiime available,
| cannot deal adequately with all of them. | hdpewever, to provide
a flavour of the whole enterprise by using oneraiftcas a case study
which will illustrate the sort of challenges fadaglall of them. | have
chosen the Jaguar attack and reconnaissance abec#use, the day
before the force was called upon to deploy, | betarake over
specific responsibility for the Jaguar, as parthaf creation of a new
multi-disciplinary ‘weapon system’ approach to mging the support
of each of the aircraft fleets fielded by the RAF.

Prior to this, aircraft support had been provided groups of
people who operated in a series of vertical ‘sjopes’. Each of these
stove pipes worked — to a considerable degreeisolation from the
others and each one had its own discrete hieraanddymanagement
chain.

Whilst there was some contact between the stopespiwvhen
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required, this approach was inefficient, sometinmegffective and it
was often difficult to understand who had ownersbfpthe whole
system. Each of these somewhat insular hierarcuegprised: RAF
engineers, in several guises; supply specialigtgn€iers; contracts
managers and post-design service specialists. thyddsund this
arrangement difficult to deal with and it also pwodd significant
duplication of effort and a lack of clear priorétsn.

The solution was to demolish the stove pipes aedte multi-
disciplinary teams containing all of the specialistquired to support
each individual weapon system. In the summer of01®9e core of
the teams supporting most of the operational dtreras provided by
the engineering staff at High Wycombe. Although tafghese multi-
disciplinary groups — MDGs — were led by the engmieranch wing
commanders who had headed the former HQ STC stipes,pthe
Jaguar and TriStar were to have a supply officecharge. For the
Jaguar, that was me.

Prior to the initial deployments from the UK, metsecond week of
August, the RAF Presentation Team was asked by rabeweof an
audience if, in the light of possible hostilitigs,was intended to
reopen the Ministry of Aircraft Production! The Tealeader
patiently explained that, given the complexity obdern aircraft and
the long lead-time for their construction, this waghly unlikely, so
the RAF would have to fight any conflict with thesets in hand. He
might well have added, however, that, in order mhamce their
operational capabilities, aircraft would often bedified, as could,
and just as importantly, the equipment with whibkyt were fitted.
This process of upgrading and enhancement was legxadiat
happened to many aircraft fleets and it is thiscess which | shall
explore in this paper.

At this stage the Jaguar had been in serviceldoutHifteen years.
Having initially been conceived as an advancednémi it had
eventually materialised as an attack aircraft with tactical
reconnaissance capability. A very senior officdd tme that, when it
was introduced into RAF Germany (RAFG), it was relgd as having
such limited combat potential that it was recomneehtbr the Nobel
Peace Prize; that said, it did have a tacticalearcitrike role.

The arrival of Tornado and its deployment to RAB&w the
progressive withdrawal of the Jaguar and by thensemof 1990 the
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residual Jaguar force comprised just three squadabiColtishall and
an OCU at Lossiemouth. There were, in additiorgva Jaguars flying
with specialist establishments and a test airfram@/arton that was
being pushed, pulled, tugged and squeezed at alstod the day and
night to keep it comfortably ahead of the activeeflleader in terms of
its fatigue consumption.

The drawdown from Germany had created a large pbsurplus
airframes and there was a rationalisation of assetthat the more
capable examples, those fitted with Ferranti's FIBGA inertial
nav/attack system, were allocated to the remaifiymgg units whilst
the others were placed in storage or allocatedainihg schools. The
fleet therefore consisted of two approximately ¢guaups:

a. The long term fleet — the active aircraft.

b. The short term fleet — aircraft in long ternoragge or at the
training schools, where they were still a valuaderce of spares
and a hedge against attrition.

Management of the total stock was a little congtéid as it was the
practice to mix and match wings with fuselagesiuging those in the
short term fleet, in order to minimise the impaictatigue.

The initial Gulf deployment involved twelve airéralhey were all
to be single-seaters capable of air-to-air refogllisome configured
for attack only, others to have an additional remggon. Generating a
dozen aircraft was pretty routine for Coltishalk liru this case it was
also necessary to see what could be done for firgptimised for
North-West Europe to adapt them for operationshan WMiddle East.
To a degree, this too was relatively straightfonlyaas the Omanis
were flying the Jaguar International and we hacdbadgrelationship
with them; indeed a number of our pilots had exqeé of operating
with the SOAF.

Nevertheless, we needed to establish precisely whaould do to
make the aircraft better able to cope with the rewironment.
Furthermore, whatever we did decide to do, we leada it within
three working days, because that was when thevgis due to depatrt.

The selected changes would eventually be knowthasStage
One Modifications’ and they included: minor chandesthe air
conditioning and ground cooling systems; the fijtiof Have Quick
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anti-lamming (frequency-hopping) radios; and primrisof an uprated
Mk 12 IFF facility in order to be compatible withS forces.

The most obvious modification, however, was thgliaption of an
Alkaline Removable Temporary Finish (ARTF) paintheme. The
first ten aircraft were re-sprayed overnight wittist‘Laura Ashley
pink’ finish, which provided much excitement forbanch of ATC
cadets on a summer camp, who were allowed to higfpseme of the
work.

All changes were vetted by a team of specialistSditishall — the
Jaguar Aircraft Engineering Development and Ingadgion Team —
the AEDIT. Most were instituted using a handy pohee, the Special
Trial Fit (STF), which by-passed the lengthy chiearinvolved in
obtaining a formal clearance. As the twelve aitcr@départed for
Thumrait via Cyprus that summer Saturday morningj August),
there were a few hours of breathing space to ddwgebest to move
forward.
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For the Jaguar there was plenty of evidence teweand on which
to base decisions with a reasonable degree ofdende.

First, as noted above, the force had worked closélly the
Omanis.

Secondly, there was the ‘Jaguar War Measures’ pdfias
study had been done some time before and althdudjd not
look specifically at the situation that we now fdcet did
contain much of value.

There was also a range of trials, both ongoing pladined,
which sought to improve various aspects of the dagnd its
weapons fit, regardless of the current situation.

A rapid assessment was made of all of the poteatditional
enhancements and these were then categorisedhirge principal
groups:

Stage Two enhancements were those which could\mdaged
and installed in time to support a subsequent roeig of
aircraft and crews. Of course at this time, nobddy the
faintest idea as to when that would take placehisocould only
be a best ‘guesstimate’.

Stage Three enhancements consisted of those, lyossire
complex, improvements which would require a litbager to
acquire, prove if necessary, and install. Enhanogsneithin
this group might be available for a second roulemen
Finally, Stage X represented things for which theras a
degree of uncertainty over acquisition or any otfa@tor on
which we did not have a firm grasp or which needpgroval
from elsewhere.

It quickly became apparent that these three stager® not
inviolate and individual tasks migrated from onagst to another —
fortunately, mostly forwards. A major proposal whicever saw the
light of day was to fit a refuelling probe to theotseat Jaguar,
upgrade its avionics and then provide it with arrtted imaging and
laser designation (TIALD) capability.

The first thing to do, however, was to preparedtesvs who would
go out to the Gulf if a roulement went ahead. A& ame time there
was a need to create a pool of additional airdfivhich the ever
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Production getting under way — nine ‘desert cats’ o
Coltishall’'s flight line.

increasing list of enhancements could be appliadedhey had been
proved and approved. This was a comparatively gittiirward
exercise and involved recovering three aircraftolvhhaving recently
undergone major servicing, had been placed in dkam storage at
RAF Shawbury. These aircraft were used to fill tyaps left at
Coltishall. I should stress, incidentally, thatendions to the period-
icity of planned maintenance were always very cdisefconsidered
and the rationale meticulously documented.

Next, we needed to work out how to manage thallasbn of the
enhancements and undertake the necessary maintetogoiepare the
aircraft for use in the Gulf, whilst allowing thégis the opportunity
to familiarise themselves with the uprated aircréf each of the
modifications to be incorporated was approved dabee necessary to
decide how, where and when the necessary work wmeildone. One
early decision was that priority had to be giverthose aircraft that
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might be required to support the Gulf commitmerttaffmeant that
several two-seaters and those single-seaters wijibtentially long
recovery time, were sidelined — quite literallyhey were taken off
the maintenance and modification tracks at bothti€alll and
Abingdon. The same happened to a small numberngiesseaters,
mostly those at the OCU, which lacked a refuelpngbe.

As some 30% of Coltishall's second line manpowat gone with
the first deployment, there was a manpower andiss$tilortage at the
base — a situation that would be aggravated whadh rsttated to the
Gulf. Support Command played a vital part at thisnf) as they
agreed to suspend major maintenance and low priorddification
programmes, in order to take over the second-liagt@nance task,
which would normally have been the responsibilityColtishall. That
permitted Coltishall itself to become the focal rgoifor the
enhancement work, using its residual manpoweralslyitreinforced
from elsewhere. One obvious source of Jaguar égpexias the OCU
at Lossiemouth, so much of its manpower was mowathsand
concentrated at Coltishall. These arrangements, ¢atled the Jaguar
Fast Track Modification Programme, and eventuallfharised to
embrace twenty-eight aircraft, were soon up anding

At about this time three serious issues mateedli©ne could not
have been foreseen, but the other two were sdiftied injuries, one
by our own air staff sponsors, the other by the MBD@curement
Executive.

The first problem arose when a Jaguar landing aasiemouth
suffered a partial main undercarriage collapse lmzaf a fatigue
failure to a knuckle joint where the leg joins tode. This was rapidly
dealt with by a fleet-wide non-destructive testirfte X-Ray)
programme, followed by a massive shuffle round efvigeable
knuckle joints, including looting the main undergage from the ‘fly
by wire’ test bed airframe residing at Loughboroldghiversity! As an
aside, that little piece of skulduggery cost mermelr for the head of
the university’s engineering faculty.

In the second case, the MOD air staff had prodwcesb-called
‘alternative assumption’ for the annual costingn@uThis proposed
selling thirty Jaguars and using the funds realisedipgrade the
others. The fact that these thirty aircraft congatishe pool of fatigue
life and flying hours which we needed to sustaie #ttive Jaguar



53

fleet to its forecast ‘out of service’ date seerasto have occurred to
them. My team had not been consulted and we knesolately

nothing of this until we learned that the office Bequirements
Programmes Air — always alert to any hint of ecomsm- had

foreclosed on these potential ‘savings’ but diwettee notional funds
elsewhere. The actual consequences of this patigyloorly staffed

decision were entirely negative. All that it acledvwas that the
surplus aircraft on offer remained unsold but nogkr attracted the
funding necessary to maintain them. In effect, @ khirty fewer

Jaguars with which to manage the remaining lifahef fleet — and
absolutely nothing to show for it in return.

The third case, which for the last twenty-odd gdanave believed
to have been a deliberate spoiling tactic from inithe Procurement
Executive, saw the Jaguar programme declared asplete’, which
meant that the bi-national agreements were cudtaited we and the
French were supposed to go our separate ways @aspdicts of the
future management of the aircraft. Fortunatelythesi |, nor my
French counterparts, considered this to have besnaat move and
we set up an overarching arrangement which setvedaguar well
for the rest of its days.

There was a further potential setback during thekwap phase for
replacement aircrew when a Jaguar was lost inah &acident in the
Solway Firth. Since it seemed unlikely that theesl been an issue
with the aircraft, the operational low flying andher training
continued apace and the work of modifying and eoimgnthe weapon
system was not affected unduly.

What did affect the upgrade work, and sent theedgpback to
their slide rules, was a problem with reducing thecraft's radar
signature. At the time stealth technology was nmtagor factor in our
thinking, although the Americans had made majoraades in this
field.

For Jaguar there were two programmes. First,ahdihg edges of
the wings and the engine inlet areas were paintéd & radar
absorbent paint — seven coats for each aircrafthwihvolved quite a
hefty weight increase. As a result, each aircraft to be weighed and
its Centre of Gravity data recalculated beforeasvilown to check its
flight characteristics. This was found not to bsedous concern.

Sadly, the same could not be said for the secandvation, a
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The end result, a Jaguar taking off for a sortienfrsomewhere in the
Gulf.

scheme that involved fitting radar absorbent fiteside the engine air
intakes of the Tornado, which was extended to thelilne Jaguar. The
installation process used a method, developed éyTdrnado Role

Office and the MOD staff, which involved the tileging glued into

the intakes and then held in position by a sorinfiatable mattress
while the adhesive cured.

Unfortunately, when the trials Jaguar was flowaiagt sensors at
Spadeadam Range, by a Rolls-Royce test pilot, ddesecame off.
Both engines sustained some damage, although toeaftiwas
recovered safely. While our subsequent investigatias focusing on
the glue and the techniques for fitting the tiles; Project Officer
asked his Tornado opposite number about their expes. The rather
unhelpful response was, ‘Funny that — that's eyagtiat happened to
us.’

Manpower, or to be more precise, the availabditgpecific skills,
was under constant review, as were the technigupsoged because
much of the work was centred on the cockpit areh there was a
need to de-conflict tradesmen (there is room fdy @ame man at a
time in a single-seat cockpit) and try not to réuisings which had
already been dealt with. You will not be surprigediearn that the
quality and ingenuity of the AEDIT SNCOs and tran®nagers
ensured that viable schemes were worked out torenthat all
important issues were addressed. Working practisledt patterns,
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skill mixes within the teams and a plethora of othmatters were all
resolved quickly and effectively.

The ingenuity with which some problems were tagklgever
ceased to impress me. For example, a machine tp eakble looms
was invented using a bicycle chain, a pedal cranéd a wheel.
Equipment trays and mounting brackets were desigaed
manufactured and their robustness was subsequamttynented on
favourably by the Design Authority.

The first roulement was successfully accomplishad early
November 1990 and the work needed to prepare tkiechengeover
began, although as things turned out this was ec¢ssary.

This paper has made no attempt to reflect thealagyaperational
record but when the aircraft returned to the UKo—ah emotional
welcome | might add — they needed to be recovewmdheir
‘approved’ pre-war state. However, it was not Idrgjore the Jaguar
was committed to Operation WARDEN - the northernfp Zone,
which involved a further deployment, this time nitlik in Turkey.

The Jaguar continued to give valuable service modt of the
improvements for GRANBY were subsequently incorpedaas
permanent fixtures across the fleet. There was avbalated engine
upgrade and Jaguar provided the essential covdrTymgthoon was
assured.

In 2007, and with unseemly haste, the final aftcveere with-
drawn. This was more than a dozen years beyontbtiteof service
date’ that | had been working to in 1990.

Looking back, the upgrade programme had truly bearase of
New Jets For Old.
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MORNING DISCUSSION

Mike Meech. Some reference has been made to communications.
The systems available in 1991 clearly lacked thgacity and the
sophistication of those that we have today. Howabégp were they?
Were they, for instance, able to handle the questif raw data that
needed to be transferred?

Air Chf Mshl Sir Michael Alcock. With great difficulty is the short
answer. Although we didn’t devote a specific smtbmmunications
in today’s programme, while preparing for the everdnsulted AVM
John Main, an acknowledged expert on what was happeat the
time. He made the point, for instance, that eveart pf the
communications system that we eventually used legah lcreated in-
house by the RAF Signals Engineering Establishr{@RFSEE),
much of it produced by the Radio Engineering URIEEU) at Henlow.
This had involved, for instance, producing, in $stovder, 2,000 secret
telephone systems designed by one of our groupaicagngineer
officers. This was initially considered to be impitde! — but they did
it.

Everything depended on Skynet, of course. We &ltl five
satellites working at the time, although one wdntaodgy if | recall
correctly. The links were very low data rate athleginning — perhaps
46Kbit/s? — but it was upgraded to about 80KbiEsen that was
ridiculously slow in today’s terms, of course, lyou have to bear in
mind that the traffic we were sending at the tinund require really
high data rates. We weren't, for instance, transmgitphotographs in
1991. The only way to send photography was by faitsi which
meant that the intelligence community wantsturefax. We had
never had secure fax before, but we did have satkewho knew
how to do it in a small cell within the RAF's SpalcBignals Unit at
Woolwich. They created a brand new system thatdcaolpe with
secure high-quality fax. It was nothing like whae Wwave today, of
course, but it was all that we had — and it way l@w~ data rate.

Engineering all of these arrangements to prodatishtelephones
on desks — and we have heard from lan how they fkeping desks
all the time — was something of a nightmare. Naslébecause there
was a lot of local bureaucracy to overcome. Thas wsaentually
resolved after | had appealed to the Chief Exeeuttf BT who
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intervened personally. That resulted in Cable ariictMés, which was

a part of the BT operation at the time, gettingoied and making

whatever deals were necessary with local telecoenadprs to make it

all happen. It worked — in the end, but it was ghtmare — and our
national facilities never had anything like theepdndence, resilience
or security of those available to the USAF.

Stephen Mason. Mention was made of ‘cultural issues’. Could
someone expand on that a little?

Air Chf Mshl Sir Patrick Hine . For the Saudis, the main cultural
issues stemmed from their never having had foréagres stationed
on their soil throughout their 90-year history. the working level,
they had considerable difficulty in accepting feenatembers of the
coalition’s armed forces, which was a particulaoijpem for the
Americans as something like 8% of their personnetemwomen.
Some of them were drivers and, in Kingdom, Saudinao were not
permitted to drive. When some of the more entergisocal ladies
saw servicewomen driving, they took the law inteitlown hands and
started to drive themselves. The Saudi authortiamped down on
them quite severely; for example, passports werdismated and in
some cases the offenders were virtually ostractsgdtheir own
families. So, that was a significant cultural isgua social context.

In operational terms, when it came to mountingitivasion it soon
became clear that none of the Arab contingentsabhptthose of
Egypt and Syria, would set one foot inside Iragey twere content to
assist in the liberation of Kuwait because the pation of a brother
Arab state had been an affront to their culturg, they were not
prepared to do themselves what virtually amountethé same thing
by crossing into Iraqi territory.

So those are two cultural issues that immediaphing to mind. It
was a very disparate coalition — some thirty-twombers — but it
worked well. However, | have no doubt that had wesped on
beyond the relief of Kuwait, all the Arab membersuld have
promptly withdrawn from the coalition, which woulthve created
some real problems in political terms.

Air Mshl lan Macfadyen. | would add a couple of points. In
deference to the Saudi authorities, there wasaalban on alcohol, for
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all contingents, throughout the deployment. We didve one
unfortunate incident, involving the Hungarian NBCroGp who

decided to go on a binge one night — with neatradttoThat created
some embarrassment for us, as the UK was lookieg @ifem ‘in loco

parentis’. But a drink ban was strictly enforcedfao as our own
troops were concerned. It was quite for good oa#lyre- as a matter
of fact | lost about 12 Ib through laying off aladtior eight months!
(Laughte)

The other thing | would mention is religion. Gettipadres into
Kingdom was an issue in itself, and mounting chusehvices was
even more of a problem. We did manage to hold sesvbut very
much behind closed doors and within our own cantarisr You may
recall seeing something of our Christmas servieg Was broadcast
live on TV — but that was from Bahrain, not Saudaiia.

Gp Capt Jock Heron. In 1961, thirty years before GRANBY, there
were indications that Irag was planning to invadewiit and we
deployed sufficient land, naval and air forces)udmg Hunters, to
pre-empt this. Although monitoring, surveillancedamtelligence
facilities were far better in 1990, no steps appedrave been taken to
reinforce the theatre to provide some form of detdr Could you
comment on that?

Hine. | think that Saddam was lulled into what turned tute a
false sense of security by the American Ambassaddsaghdad’s
assurance that the US had no firm views on théivelaerits of the
border dispute between Irag and Kuwait. This ingdivboth the
Rumaila oil field and the title to two small Kuwiaglands, but it was
anticipated that these matters would be resolveithiwithe Arab
League and without the use of force. Irag’s diffees with Kuwait
were of long standing, as in 1961 for instance, thatre was no
expectation within the Arab world that Saddam wouésort to
military action. He was seen to be moving troopthtoborder but that
was perceived to be part of a process of intimstatand so far as |
am aware there was no hard intelligence, certaiatyin my HQ, that
an invasion was imminent. So, my recollection iattthere was no
reason to believe that Saddam was actually contdginglany use of
force until the very last moment — no more than ovathree days
before he invaded.
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Philip Styles. Some fifteen years before GRANBY | was with
Plessey, working on radar absorbent materials. un plant at
Towcester we had a complete Tornado intake instatla— an
installation that had actually been specificallysidaed to minimise
radar reflections. So | was intrigued to learn that RAF had decided
to try lining the intakes, because, as Wg Cdr Cumgsnisaid, radar
absorbent materials are massively heavy — they twabe in order to
absorb the energy. | was amazed to learn that welhcconsidered
putting this stufinsidethe intakes.

Alcock. It was pretty amazing to me todlaughte) Indeed, with
hindsight, we can see that it was a particularlgiypahought out
process. When they started on the Tornado, thaytdidally know
how they were actually going to glue it — how tlasre going to cure
it. We learned as we went along — hence the idaéaflating a plastic
bag within the intake duct in an attempt to gettiles to adhere to the
walls. But, as anyone who has been in the engmgeame for any
time will know, the process of bonding dissimilaaterials may look
simple — but it just ain't — and what happens & thing comes off?!
Rolls-Royce were horrified when they found out wivat were up to.
This was all twenty years ago, of course, and |spmaking from
memory, but my impression is that, while this wasedl-intentioned
project, it sprang from local enthusiasm and itiiteg rather than a
sound technical basis. | certainly recall findimyring my several
visits to Leeming, that some folk were far lesshastastic than others.
The engineers were pretty committed to the idealbspoke to a
couple of navigators who were of the opinion thddiag RAM would
simply make their aeroplanes flare up on radae ‘lhristmas trees’.

lan Black. A couple of points if | may. First — radar absorben
material. | flew the Tornado F3 and it was a corngted herring. The
idea is that putting absorbent material on the wiogin an intakes (to
reduce the radar return from the disc of the engimempressor
blades) will stop your aeroplane showing up on pposing fighter’s
radar. In practice, one might expect to pick upghtér at a range of
45 miles or so and, with or without RAM, it made ditference at all.
Furthermore, a loaded Tornado F3 was festooned wisiles —
Skyflash — bristling with angular fins sticking oall over the place



60

and, unless you treated those as well, which waplginot practical,
it just wasn'’t going to work. So — a red herring.

The other point | would make falls into the ‘culti category.
There was, | think, a missed opportunity. The RAFR3s were based
alongside No 29 Sgn RSAF which also flew the TomADV but we
never inter-operated with them. We shared a creswnrdut never
integrated over engineering or operating proceduvés flew our
CAPs and they flew theirs, but we never comparegsadSince we
were a coalition force | think we ought to have mi@ad combined
CAPs, two of theirs and two of ours. Does anyonevkmwhy we
didn’t?

Macfadyen. While | was still in theatre, post-GRANBY, we dithg

to work more closely with the RSAF but at the tithere was, | think,
to a degree, a lack of confidence among some oRBA&F aircrew.
The more experienced pilots were very competentoafse, but the
junior ones were, perhaps, less able to cope Wiittha things that
were suddenly being thrown at them. | think thae tBaudis
recognised this after the war and did begin to @nething about it.
Subsequently, they have been far more integrated the sort of
operations that have been mounted in the regicdhanwenty years
since GRANBY. In 1990 the Royal Saudi Air Force & was still

a young air force that has now gained much mordidemce. There
may still be some limitations but the RSAF partatgd in a RED
FLAG last year and that in itself is a seal of appat. But, with

hindsight, yes, perhaps we did miss a trick in ecmbperating more
closely.

Hine. My recollection is that the initial policy wasrfthe USAF and
RAF to mount the air defence CAPs to counter argsiabe incursion
by Saddam’s air force. | can't recall now when BR®AF’s Tornado
ADVs were first used on CAPs, but | believe it vexslusively USAF
and RAF to begin with, and the Saudis joined in edime later.
(Confirmed from the floor by lan Black.)

Air Chf Mshl Sir Richard Johns. There was another issue that
complicated the situation — Rules of EngagemenOERFor several
weeks we in the JHQ were involved in lengthy disauss over ROE
and at one stage it looked as if the RAF might albtibe taken off



61

task. It transpired that the Americans were opegato full wartime

ROE whereas, at the time, ours were restrictetidalefence of Saudi
airspace and this had led to some practical incaibifiges. Does that
sound right?

Hine. Yes, it does. It was just an unfortunate misusideding really.
London and Washington had compared notes and erdlagach
other’s sets of ROE. Since everyone was conterit thié ROE, no
one could see why there was a problem. What hapemegal was that,
at General Horner's request, the Americans had thdve goalposts
by implementing the war ROE and we had not beeiffigmtof this

change. Once this mismatch had been identifiedimplg realigned
our ROE with theirs and the problem was solved. Butvas a
significant problem at the time — it went on formadhan a week.

Macfadyen. Itis, | think, a matter of record that the wartiR®E for
all British forces were only finally agreed a maibté hours before the
start of hostilities. That was certainly a majaue for some people. |
believe | am right in saying that some people -efample, the tanker
force — didn’t get the final ROE until after the wead started!

Hine. | have to say that the way in which national R@&te handled
was a disgrace. The JHQ submitted draft war ROE¢oMOD in
mid-December. At that stage, | knew that the aimgaign was
scheduled to begin on 17 January, so we needeavidthe rules cut
and dried well in advance of that date. There wss some concern
that Saddam might take advantage of the Christreasgto mount
some sort of pre-emptive action, so we draftedcars# set of ROE to
cover that specific contingency. To the best of kmpwledge, we
never did receive clearance for the pre-emptive R it was very
late on, 2 or 3 days at the most, before the wdE R@re approved.
Shortly before Christmas, a Defence Minister eibithe Gulf and,
while on board one of the Royal Navy’'s Type 42 assrs, was told
that Saddam was capable of attacking our shipg thed thus it was
essential for the crews to have approved ROE. Hspanse was
along the lines of ‘ROE, that is a very esoteribjsct best left to the
experts, | will raise the matter when | get homide showed no
understanding of the urgency at all. You can imadiow this went
down with the ship’s company. Peter de la Billieras present when
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this exchange took place and reported on it tolraedvening. It was
disgraceful.

Macfadyen. We banged on about ROE when that same gentleman
visited Riyadh — but he showed little interest.

Wg Cdr Jeff Jefford. Sir Richard, you spoke about the need for
stamina. Was there any use of prescription ‘uppems’/or ‘downers’
at the HQ — or in the field?

Johns. Alan Johnson, who was PMO at the time and is in the
audience today, and | had lengthy discussions thierand | think
that it was during GRANBY that we agreed that, lseait is non-
addictive, transport crews, particularly the Heesutrews, would be
allowed to use Temazepam. | certainly used it —tlom PMO’s
prescription, of course — because | was leavingbilmgker at about
2pm and going back at 10pm — and with all the nofaraily routine
going on in the background, one simply needed tosgene rest. |
found that Temazepam did exactly that.

AVM Alan Johnson. We had done extensive trials at Farnborough
on Temazepam as a short-action hypnotic to enspexiad of sleep
and, most importantly, no deterioration in perfonca on waking up

— no hangover effect. On that basis | had a vergelgar of
Temazepam which we took around the HQ, quite inédiynbecause

it was important that people should have good gusleep when their
circadian rhythms were being disturbed by the intjmos of, often
irregular, patterns of shift-working. We didn't usgpers’ — coffee is
still the best upper.

Hine. | think that we had previously used Temazepara tial basis
during lengthy TACEVALs when crews might find itfiitult to get

much rest. That had been very successful. The tatyanof

Temazepam was that it permitted you to snatch @wBshof sleep by
stopping the mind from ‘spinning’, but that if ydben had to be
woken suddenly as the war restarted, you were inatedg alert.

There were no after affects, as there are with Mogdor instance.
Temazepam was developed by the Institute of Aviakitedicine for

military purposes and was first used in earnebglieve, during the
Falklands War.
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Peter Crispin. Just a comment on the lack of warning of Saddam’s
invasion. My brother, who had been in Kuwait asibadtern with the
artillery during the 1961 incident, happened totlyere again in the
summer of 1990. The day before his wife and famwye to join him,
they rang the Foreign Office who assured them thate was ‘no
threat to Kuwait'. So they flew out. Three daysfafaddam invaded.
So, there you have the official party line, andihk that says it all.

Hine. Yes, Saddam undoubtedly achieved strategic sespand he
chose the right time of year. Many people in theTiQAnations,
including ourselves and the Americans, were on semnimliday. He
certainly fooled me, as | started leave on thay dary! (Laughte}.

Air Cdre Jim Uprichard. | was working on the Commitments staff
at the time of this operation and, if you recallptor three days before
Iraq invaded Kuwait we were handling a little ingation in Trinidad
and Tobago. | was a member of the briefing teanCfoBRA and one
of the ‘Duty Colonels’. As | went off duty at 10pom 1 August, | was
briefed by the Army Intelligence Officer, a majarho said that there
was no possibility of Iraq invading Kuwait. They ree putting
pressure on the Kuwaiti Government, but there wéeldho invasion.
| went home and at 6 o’clock the next morning | gdelephone call
to tell me that Iragq was in Kuwait city. So — ftwetrecord — that was
the information available in Commitments.

I would like to make a second point, which is émforce what Sir
Richard said about the working relationships in d@m Across the
corridor in the Ministry, the Commitments staff atite Secretariat
were at war — especially over ROE. And that for mas the most
regrettable aspect of working on the staff at timag.

Hine. It reached a ridiculous but serious level. Weaeneaving to
argue the case back and forth with MOD over somgths marginal
as the need to deploy another 20-30 men. Rather hietping to
provide the manpower resources required to fightrapidly
approaching war, the Defence Secretariat carrgddtutiny role to
excess, prompted needless to say by the Treassra wesult, they
would go through every submission with a fine testltomb. It was
all taking far too long, sometimes involving a sussion shuttling to
and fro three or four times — all very frustratihgthe end, with about
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two weeks to go, | intervened personally with threeigtary of State,
and after some discussion he agreed that | coutlodse the
immediate movement of up to a total of 250 more ,neaving the
paperwork to catch up later.

Johns. I'm not in the business of defending the MinistfyDefence,
but when it was decided to deploy 7 Armoured Bregatleir planners
came to the JHQ with their staff tables and so nd they were
talking about sending some 7,500 men. We did tlvessary work in
the BMG and submitted the bid to London. But withiweek or so
the bid had grown to about 10,000. That, inevitaplypvoked some
suspicions about our manpower calculations and ftbem on we
were always fighting an uphill battle — especialyer manpower
which became the Ministry’s primary focus whenahe to imposing
resource constraints. That did have the advantalgike you might
have a view on this — that it took their eye of #reount of money
that we were spending on modifying our aircrafgét them fit to go
to war.

Alcock. Yes, absolutely. There was never any reluctancspend
money. There were constraints on the numbers ofadirthat we were
permitted to modify but | never encountered anybfgms getting
people to authorise more upgrades. That said, lavhi concerned
that we might have been wasting money on some gshingve have
talked about radar absorbent material — but ieiy difficult to apply
the brakes to a project when time is short an@sdt teen based on an
apparently sound operational requirement. Thaiquéatr issue was a
real worry to us on the engine front because, tsag it with a Rolls-
Royce representative in the audience, the RB19%'tvdise most
reliable engine that we had ever built, especiaftgr we upgraded its
performance for the F3. And then we wanted to imeedts dry thrust
for use in-theatre — and do the same for the Adouwhile there was
all kinds of expenditure on engines that reallydeeeto be done, |
wasn't quite so confident that some of the othedification that we
did were all that clever. Nevertheless, there wapla authority for
spending money. | hadn't thought about it before thuhat was
because the JHQ was having trouble with its headhtce thank you!
(Laughte)
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Note:

' In the aftermath of the seminar Air Chf Mshl Alcooinsulted AVM Main again
to confirm his recollections of some of the comnmatipns issues associated with Op
GRANBY. AVM Main (an air commodore in 1991) providl@ number of random
observations that served to amplify what Sir Midha®d said at the time and are
worth reproducing here, for the record.

The CIS (Communications and Information Systen®)viies for the
first Gulf War were masterminded by the MOD CIS Quoittee which was
chaired, either by RAdm Rob Walmsley, ACDS(CIS) pbgrmyself, as DCIS
(Pol&OR). The single Services and the Operationam@ands were all
represented on this Committee. We held forty-fowgetimgs, all of which
were documented and the minutes must reside somewhethe MOD
archives. A document was subsequently produced eratimg the lessons
learnt. Sad to say that, like the Falklands’ ‘lesstearnt’, they too were soon
forgotten, or changed due to financial pressures.

The RAF was represented by Air Cdre Dick Elwig (BC), supported
by Major Hood and DSigs(Air), Air Cdre Richard Fjerald-Lombard, or his
deputy, Gp Capt Dick Whittingham.

RAFSEE (Support Command) was tasked by DSigs(tainneet Urgent
Operational Requirements through the standard ridattEngineering Ins-
truction route. The Radio Engineering Unit (RAFSERB)ried out many of
our manufacturing tasks and most of the instaltatiwork. The Special
Signals Unit (Support Command) concentrated onptteeision of cryptos
and the TEMPEST testingQsuring that a device does not emit radiation or
generate detectable stray voltages that could comgse the security of the
information being transmittedEd) of new equipment procured for the
operation. The earth stations at Oakhanger andri@oleperated by No 1001
Signals Unit (Support Command) were an essentiahpoment of our
communications network and the provision of IT lhe battlefield. The earth
station at Defford (Defence Research Agency) was aked to supplement
No 1001 SU’s. resources.

Intelligence circuits were engineered by both REESnd GCHQ.

BT and Mercury provided additional megastream b#iya and BT re-
engineered much of the connectivity to No 1001 BU.International were
instrumental in unlocking access to the Saudi P®mnectivity; access to
other countries’ PTTs proved less troublesor® T{ — Push-to-Talk — is a
technique that, in effect, permits a mobile phomdunction as a ‘walkie-
talkie’ with unlimited range, allowing the user taddress a number of
subscribers simultaneouskid)

No 1001 SU’s technicians were seconded to the tdS8iged Satcom
terminals that provided the Ptarmigan bridgeBtafmigan is a mobile,
cryptographic, digital battlefield communicationgstem originally designed
to meethe needs of BAQ).
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The Electronic Warfare and Avionics Unit (Supp6dmmand/RAFSEE)
provided ongoing support to No 51 Sgn and devel@RtMs (Service Radio
Installation Modifications) as required.

The Tactical Communications Wing deployed in-theatvas a Strike
Command Unit.
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OPERATION GRANBY — AIR TRANSPORT OPERATIONS
Gp Capt J AKing

Jerry King joined the RAF in 1962. After an initial
tour on the Argosy in FEAF, he spent much of the
next 20 years associated with the Hercules, inc-
luding tours with No 36 Sqgn, JATE, on exchange
with the USAF, and as a Flight Commander with,
and later OC of, No 47 Sqgn. This was interspersed
with staff appointments with the SAS and at
Upavon and High Wycombe (as Gp Capt AT/AAR
during the 1991 Gulf War) before conversion to
- helicopters and command of RAF Benson. His
final tour was as Command Intelligence Officer & BTC.

Like so many other Operation GRANBY records, tireransport
(AT) story is one of maximum effort over many matiMy report
today is largely chronological, although most aspetere relevant
from the first frantic deployment to the eventuampletion of
recovery. First in, last out — as usual.

I will consider the topic in five phases: the igitsurge in August;
the build-up of forces until November; resupply amdhforcement
into January and February; operations during hitissj and finally
recovery and redeployment.

My report will take most of its examples of lessdearnt from the
first phase — the initial surge. Although most cbjust as well be
drawn from the other phases. | will avoid quoting thany statistics,
although any full history of the AT Force (ATF) eft would be
littered with thent. | will not include the support of Special Forces,
although that task was essential and a sourceidd,pand | will not
include tanker operations, although a significdatment of the airlift
was achieved by dual role tanker-transports witlt fets alongside.
However, | will include civil aircraft charter anburden sharing —
essential parts of the airlift picture.

1. Initial Surge

Command and Control
At MOD the Defence Operational Movements Staff (@&)
provided overall guidance on requirements and the aof aircraft,
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A Hercules being unloaded in-theat(& Mighall)

switching resources as required, providing thetigali link in MOD,

and having special responsibility for augmentatibp charter.
Importantly, from an early stage it made block ediions of aircraft
to the Joint HQ for us to decide their detailed. use

Management of air deployments and the tasking idift sand
allocation of loads were done in the JHQ by thdifdAiControl Centre
(ALCC), with perhaps thirty people at any one tirasponsible for all
aspects of the allocation of AT aircraft and persdnto task. In
normal times this staff had similar responsibiiti@bove ground, so
had a relatively straightforward transition to Z#dh working
underground. In time, the ALCC included additiondgsks for
diplomatic clearance, aeromedical, army logistjuis and eventually
a passenger cell. There was, of course, constauughion with
Logistics Control.

The ALCC proved effective and responsive, nottldesause it
included experienced aviators who understood tladleriges faced by
the crews and because next door was the ATF Opesa@entre (the
ATFOC), a small cell of about six personnel thatswalready
permanently underground, 24 hours a day, contgoliii aircraft on
route.

Route Activation

An MOD flash signal at midnight on 8 August fortyainitiated
activation of the main routes via Akrotiri; finagstinations were to be
decided. The Force was to plan on 170 Herculesfartg VC10
sorties over ten days; Lyneham’'s commitment waside twenty-
seven Hercules and fifty-seven créwshis commitment effectively
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halted aircrew training.

Thanks to some pre-warning, route activation pareb and
equipment were airborne within hours; these indudecrews and
specialists in mobile air movements, ground enginge supply and
flight watch communications — with sleeping bag&Q\kit and, for
the aircrew, AR5 suits. Equipment included someialek and freight
handling equipment. With these steps taken the WBE ready for
tasking into the Gulf.

Akrotiri

From our viewpoint, the obvious attractions of ingvAkrotiri as
the hub were permanent staff familiar with AT opps,passenger
terminal and an ASMA-equipped Operations Centree Dhild-up
was impressive: after only six days, of the nineiyat AT crews
involved in GRANBY, forty were at Akrotiri. Eventlig Akrotiri was
to handle almost 14,000 GRANBY movements, of whiehrly 8,000
were dedicated to freightOver the coming months, despite sterling
work by the hosts, accommodation limitations wobé&l a recurring
challenge. Crews — and other transit personnelept skhere space
could be found, such as mattresses in the Offigiess Ladies Room.
Some permanent staff gave up their own rooms, &ddbBink beds
were added in November. Tleal hoc arrangements were, to some
extent, responsible in due course for aircrew fegtigroblems.

Onward Deployments

The Jaguar deployment to Thumrait provides ilatgins of some
elements to be considered when we mounted AT tékally an AT
detachment will already be in position at the daedion airfield ready
to receive, unload and refuel the aircraft, accous® the crews and
so on. In Op GRANBY, timescales sometimes meant Afie
detachment arrived on the same flight as the Squa@ommander
and his advance party and kit. So it was for tlggudadeployment to
Thumrait on 12 August. Things became even moreadating when,
with a VC10 and eight Hercules en route behind tlenrhalf-hour
intervals, they found the base already occupiedth®y USAF —
including a wing of thirty C-130s. The remaindertioé Thumrait lift
was completed after four days using a further fegyen sorties. As
became the norm in such Gulf moves, a major parthef lift —
nineteen of the twenty-two VC10 sorties — was d&éid to carrying
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weapons.

Meanwhile the Tornado F3s were deploying to Dhahirmm
Akrotiri using twenty-six AT sorties, including simhounted earlier
from Leeming and Coningsby. The three Nimrods adiat Seeb on
13 Aug and were self-supporting for five days Al lift became
available. Finally, an HS125 from the UK took ane#o survey
Riyadh, Dhahran and Tabuk.

Operational Constraints

To achieve the maximum outload in the minimum nemtf lifts,
various aircraft and crew limitations were relaxbtilitary operating
standards (eg maximum allowed aircraft weights)ewauthorised
from the outset for many sorties. Distances in® @ulf meant that
maximum crew day limits were extended from 16 tchd@rs, and on
occasion they were extended further with ALCC arithoMinimum
crew rest was reduced, and some other currencyraimihg waivers
were granted, without which the tasks could notehbgen achieved.
All leave was cancelled.

An aspect that could make or break success wdsnafipic and
overflight clearances. Most en-route nations weiléy fcooperative,
but there were still some challenges for the diglbe staffs.
European nations had agreed to give GRANBY fliginisrity, but for
a while France’s slot time system resulted in riorjty. Later, by the
end of September, Austria approved overflight, Wwhisaved
considerable time, especially for the flights fraBermany to the
Mediterranean.

In the Middle East there were generally few claaeaproblems.
Egypt was an exception, where national procedwesired 72 hours
agreement to callsign, entry and exit positionsgs and so on. The
situation eased after pressure by the Air Attathe,every slot time
still had to be tied to a pre-cleared callsignmajor constraint in such
fluid tasking. The solution was called ‘ghost cheares’: as an aircraft
reached Egyptian airspace, if necessary, it adapedleared (ghost)
callsign, then on leaving reverted to its origicallsign. Thereafter
this unusual system generally ran smoothly.

Home Bases
At home, Lyneham and Brize Norton upped the tempb. In six
days, Lyneham had mounted fifty-four round tripshte Gulf and had
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The TriStar, the RAF’s biggest heavy lifter, cotalkle
nine 2% ton JP233s at a tim@like Freer)
flown half a normal month’s hours. Thereafter tagksettled at nearly
twice the normal rate. The pressure on the Herowtless mounted
quickly, as they were established for fewer creesgircraft than the
Brize Norton AT crews. Continuous operations reeglireinforce-
ments, especially in the ground trades. An exangflean added
commitment was the requirement to issue and traéplaying
passengers with arms and NBC kits, with conseqpe&ssure on

supply and RAF Regiment staff.

Follow-On Ops

The initial surge was in most respects completelbyAugust.
There was little time for consolidation, as theefleompleted the
deployment of Phantoms and Rapiers to Akrotiri #mel seemingly
unending lift of JP233. A daily scheduled Herculesupply from UK
to five of the Gulf airfields began. At the end tfe month the
Tornado GR1 deployment to Muharrag from Germanyiired fifty
Hercules, eighteen VC10 and eight TriStar sortieastratingly, the
weapons storage capacity at Muharraq was lessahtcipated, so
some Hercules had return to Akrotiri without larglin

The airlift bill for weapons was demanding: a TaiScould carry
nine JP233s and, depending on the mark, a Hercalgd carry three
or four — and little else. The choice of air versea was driven by the
benefits of collection and drop-off from airfielddose to storage
facilities and the uncertainty over when hostiitieight begin.
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The USAF provided assistance with outsize loads) @s5s to move
Pumas to the Gulf.

2. Build-Up Of Forces — September to December

September’s airlift activity was at a relativelyatly tempo, with
two resupply Hercules daily, weapons outload cairig at a high
rate, field hospital and RAF Regiment deploymentsl ssome
roulement tasking. Mid-month brought news of theldgment of
7 Armoured Brigade, plus some additional Tornadcs, F8nd a
Tornado GR1A squadron which was at Tabuk by 8 Gatbb

Deployment of 7 Armoured Brigade

Much of 7 Armoured Brigade’s freight went by sbat there was
stil a major air task. The advance party left Gsieth on
28 September, and the main parties flew from HambiUhe airhead
was Al Jubail's 13,900ft runway, northwest of Dhafrit was closest
to the brigade’s deployment area in the deserttarttie sea port in
order to marry up troops with their seaborne egeipm

The move took over a month and went well, althosghme later
sorties were delayed a few days to match the &ravéroops with
their sea-move equipment. This time the ATF wagkpented by a
British Caledonian TriStar, and four USAF C-5s mibvsupport
helicopters. Thereafter a regular resupply schedule to Al Jubas
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A Hercules on a natural surface landing strip.

established.

AT Detachment at Riyadh — Hub and Spoke

Elsewhere in the Gulf, the use of a daily resuppdycules serving
so many bases resulted in inefficiencies and fatistr for receiving
units. However TriStars could take a maximum loadal to Riyadh
where there was still ample ramp space, and actesstorage,
handling equipment, accommodation, etc — althougthue course all
facilities became constrained by other arrivalser€fore a ‘hub and
spoke’ operation was established using an AT deteadh at Riyadh
to support the seven other airfields in theatre.

CBFME exercised Tactical Control of the Hercukes,HS125 and
an Islander through his Joint Transport and Moveam&taff (JTMS).
JTMS would also be responsible for dispersal agfearriving from
the UK and obtaining any necessary extra airlift.

The Riyadh detachment’s sixty-two personnel witte¢ Hercules
and six tactically qualified crews were ready faasking on
2 November. In addition to airlift tasks, they esfhed skills in low
flying, natural surface strip landing, airdroalthough this was not
used in anger), and aeromedical evacudtidhey also developed



Not for the first time, the RAF was obliged to himat used to be its
own, Belfasts from HeavyLiftHeavyLift)

planning and flying procedures to accord with camphirspace
control processes, not least because — unlike fhexi&@ Forces
aircraft — they lacked inertial navigation systesndMode 4 IFF. Later
two RNZAF Hercules with three crews were absorbetb ithe
detachment, and were followed by an additional fedF Hercules
and eight more crews.

Sustainability

There was already discussion about the long-terpli¢ations for
aircraft sustainability and personnel. Other militdemands for airlift
had continued, especially the Army’'s exercise araining pro-
gramme, and all three services had other non-GRANBYimitments
that required priority. Enhancement with civil ctearor other forces
was increasingly needed. This was not new; as earlynid-August
HeavyLift's ex-RAF Belfasts had lifted fuel bowsets Akrotiri.
Some Western European Union (WEU) countries haeredf military
transports under burden sharing, and the two sable Kuwaiti
C-130s were made available for in-theatre tasking.

November brought a slight lull, and the Herculescé managed
some training. Daily tasking reduced to ten Hersulene or two
TriStars and a single VC10, plus weekly aeromed mas$enger lifts.
November also saw a number of sustainability factagain
prominence - aircraft servicing, a pause in OCUining,
overstretched personnel, and a developing freigbilbg.

The aircrew fatigue problem was greatest amongHkecules
crews, with their low crew-to-aircraft ratios andher factors
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44444

A VC10 at Brize(Mike Freer)

mentioned previously. Close supervision was needetl|east when
tired crew members simply wanted to keep doing la tjzat they
enjoyed. An Institute of Aviation Medicine studytdntheir long-term
fatigue resulted in a tightening of some crew dlityits. On the
aircraft engineering front, similar reviews of aaft fatigue life also
resulted in capping of hours in order to presersarge capability.

The amount of air freight had exceeded all expieects, and there
was a backlog of several days. In addition to thees volume, other
factors included: the priority system which was really suited to the
GRANBY scene and had become misused; a serioutagkanf cargo
storage and handling facilities; late availabibifyitems from industry;
and difficulties in tracking critical items. The didog continued to
build during December and into January.

3. Resupply and Reinforcement — December to January

4 Armoured Brigade And Other Deployments

Late November brought the announcements of theemaf
4 Armoured Brigade and a Divisional HQ. The methadsd for the
deployment from Gitersloh and Hannover were muclfoaarlier
well-proven moves, and by 11 January the ATF aralBaeing 747s
had moved 16,500 troops and 171 vehicles into ta&&oncurrently
Rapier units had been moved to Tabuk, and RAF Reginand
additional Tornado resources to Muharraq. Theredfte ALCC's
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Portugual C-130
Belgium C-130 (inc daily schedule UK-Gulf from mizkc)
Spain C-130 (aeromedical)
Germany C-160 including Decimomannu schedule
Italy C-130
Germany Boeing 707 (aeromedical contingency promjsi
Belgium Boeing 727 (aeromedical contingency pran}i
USAF Including: C-5s (helicopters to Gulf)

C-130s (Jaguar det Thumrait to Muharraq

Fig 1. Military airlift assistance.

daily tasking for GRANBY was fifteen by Herculeg/a by VC10 and
three by TriStar — plus a Kuwaiti 747 and some &aital airlift.

Charter & burden sharing

As mentioned previously, since early in the campaome extra
capacity had been provided by charter and otheonsdtaircraft. To
some extent tasking had been as required, andwser@ow a need to
move to longer-term arrangements. So civil airlinesk over the
Falklands airbridge and the North Atlantic scheduldtimately
fourteen civil airlines provided aircraft at a tot@st of £61M. Most
were used for carrying freight. Additionally, theBN and USAF
provided assorted military airlift assistance bg tnd of GRANBY;
this is summarised at Figure 1:

Of course all moves needed coordination through vhrious
airfields. Some operators observed the ALCC sclimglubther were
more ‘relaxed’, inevitably causing problems at divheads.

4. AT Operations During Hostilities

At the start of the Air War, a hold was placed drpassenger and
freight movements. Many aircraft were grounded whirey were,
including fourteen from the ATF and eleven on obartNot
surprisingly the freight backlog, which was alreatgnding at four
days, increased. When movement restarted, an akfbart to clear
the backlog began, using all AT resources, incibabarter and allied
help. The situation was not helped by the refugasame charter
crews to fly into Saudi airspace, even though tleweBhment was
accepting the insurance risk for civil aircrafttireatre. Nevertheless,
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A Hercules climbs out into the man-made instrurfigimg conditions
created by Kuwait’'s burning oil wells.

and impressively, by the end of January the backlag down to one
day’s load.

The AT Detachment at Riyadh was as busy as eiverad already
making use of natural surface strips such as Abdrilfa near Al
Jubail, with a 4,000ft flinty runway; it was invalble for the move of
7,000 troops of 4 Armoured Brigade inland to Qayahnover ten
days in early January. Passenger uplift in the tHescwas maximised
by combat loading — no seats, just straps acrasdgldbr for seated
troops to grip, and a clear aircraft floor for metuflights. Other
airstrips were prepared further west and becames¢bee of hectic
activity moving-in last minute supplies for the dacampaigr?.

Considerable work had gone into the aeromedicat@ation plan,
honing the expertise of medical teams and crewipating in war a
total of fourteen aeromedical tasks a day fromftrevard airstrips
back to Riyadh or Al Jubail, and then by stratdific¢o Akrotiri or the
UK. An indication of the importance placed on tlezamnedical plan
was that on 25 February there were seventeen Batisl and WEU
aircraft on aeromedical standby outside the Gulf.

As the ground war developed, in-theatre taskingtinaed apace.
As was soon apparent, the aeromed task was mduésthere was
some surprise at our having to move 7,000 POWganistThereafter
three Hercules from the Riyadh Detachment werdithefixed wing
aircraft into the oil-blackened and sabotaged Kuvaport.
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‘First in; last out’. With the fighting over, theTA’s task simply
switched from deployment to recovery.

5. Recovery and Redeployment

Kuwait Airport was of little use to the detachmesd,the Hercules
operated forward to landing zones adjacent to tlgatles astride the
Kuwait/Basra Road. From there they conducted thim mecovery of
Army personnel to the airheads for processing #ght$ back to the
UK or Germany. The achievements of the Detachmeartewmp-
ressive: by 4 March it had flown 2,365 sorties,52,hours, 20-34
million Ibs freight and 23,270 passeng€rdhereafter there was a
gradual reduction in the detachment until, by 14ilAg was down to
one Hercules. The HS125 came home in early April.

Although the war was over, AT flying hours in Marmatched or
exceeded the busiest of the previous summer atieeafanuary catch-
up deployments. By the end of the Operation, thasport fleet had
logged over 50,000 flying hours, having flown atrenghan twice
their normal peacetime rate. The aircraft had edr0,000 tonnes of
freight and 66,000 passengers, consuming 54 miimions of fuel
on over 12,500 sorti€s.

The AT air and ground crews returned home to R&Restoring
lost skills and to aircraft maintenance. The Akiafietachment was
due to withdraw at the end March; but not all of {hersonnel got
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home then, because the AT force, like the heligspideparted for a
new commitment at Incirlik to provide airdrop rélieo Kurdish

refugees. That operation was, in turn, to beconteayether airlift

success story.

Notes:

1 With the exception of other endnotes and somtifible personal views of the
speaker, this brief is based on the draft reporth®y RAF Air Historical Branch
Operation GRANBY — Air Transport Operations.

2 Timeline of Operation GRANBY at:
http://www.raf.mod.uk/history/TimelineofOperation@RBY.cfm

3 Despatch by Joint Commander — Supplemerithte London Gazettef 28 June
1991 — page G40.

4 Ibid.

® Movements Control Association report on the movente the Gulf of BAOR
troops and equipment at http://www.movcon.org.uktetiy/Documents/ Reference
270.1.

® (C-130 Operations in the Gulf Warpresentation about the Riyadh Detachment to
Gulf War Symposium, RAF Cranwell, May 1991.

7 Despatch by Joint Commandsy cit— page G40.

8 Movements Control Association report on the mosetrto the Gulf of BAOR
troops and equipment at http://www.movcon.org.uktetiy/Documents/ Reference
270.1.

®  (-130 Operations in the Gulf War, op cit.

10 Riyadh AT Detachment stats board — imageSimpport Save Supplyy Rob
Bailey, published by Airlife Publishing Ltd, 1992.

Despatch by Joint Commandsgy cit— page G42.

11
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THE AIR CAMPAIGN PLAN AND AIR TASKING ORDERS
Air Chf Mshl Sir William Wratten

A fighter pilot by trade, Sir William Wratten has
flown more than twenty types of high per-
formance aircraft and displayed Hurricanes and
Spitfires with the BBMF. During his forty years
of service he commanded at all levels, notably in
1982 when, in the Falklands, he was responsible
for establishing the post-hostilities air defence
system for the islands, and in 1990-91, when he
commanded the RAF contingent involved in the
Gulf War. His final appointment, as AOCInC
Strike Command, made him a full member of the dic& Board.

The aims of the DESERT STORM air campaign were:

* to gain and maintain air supremacy;

* to neutralise the ﬁ:targets. In effect, to cut off Saddam’s head,
to prevent him from talking to his people;

e to seek out and destroy all NBC facilities — withrgcular
regard to weapon-to-target matching as far as thdical
agents were concerned,

* to interdict the Iraqi lines of supply — in partiau oil, but
without destroying the installations;

« to seek out and destroy the Republican Guard and

e to reduce the Iragi Army in the desert to 50% sfcapability.

The last of those was more easily said than dasé,proved to be
very difficult to make such an evaluation, not tedgcause the
methods used by the Intelligence community in mgkimeir Battle
Damage Assessments (BDA) produced results that dffeered from
the perceptions of the operators in-theatre whoewsaeing their
Maverick missiles taking out tanks one-by-one witimerring
accuracy.

The man responsible for planning and conductiegaiih campaign
was COMCENTAF, Lt Gen Chuck Horner. Having flown as F-4
pilot during the Vietham War he was subsequentbuiig involved in
the development of the Flag training programme allyptcommitted
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to ensuring that his air campaign would be
implemented efficiently, he nevertheless
imposed several constraints. In particular, he
sought to minimise loss of life, especially

among the Coalition forces — and civilians —
and to avoid damage to holy shrines.

So far as the RAF was concerned, the
fixed wing aircraft committed while the air
campaign was actually being conducted are
listed at Figure 1 (for the locations of the
airfields see Annex A). There were signif-
icant differences in the facilities available at

Lt Gen Chuck Horner these bases. Tabuk, in the west was, while

not exactly ‘bare base’, certainly lacking in

frills. At the other extreme, at Bahrain, the cremere living in 5-star
hotels — with access to alcohol. But even at Tatwkpeople were a
lot more comfortable than Patrick Cordingley’s Destats who were
living under their tanks in the desert.

This was a major undertaking for us, of course,itowas dwarfed
by the size of the air forces deployed by the toalias a whole,
especially by the United States, all of which wavailable to Horner.

Base Detachment Commander Aircraft
Tabuk Gp Capt R W H Hedges 15 x Tornado GR1
4 x Tornado GR1A
King Khalid Gp Capt G D Simpson 9 x VC10K
International* 1 x TriStar
7 x C-130
2 x C-130 (RNZAF)
Dhahran Gp Capt D R Spink 18 x Tornado F3
12 x Tornado GR1
6 x Tornado GR1A
Muharraq Gp Capt D F A Henderson 13 x Tornado GR1|
(Bahrain) 12 x Jaguar
7 x Victor
12 x Buccaneer
Seeb Wg Cdr A B Wight-Boycott 4 x Nimrod

* Plus an HS125 operating from nearby Riyadh.
Fig 1. RAF fixed wing deployments during the canplbase

of Op GRANBY.
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The Air Order of Battle is outlined at Annex B bérpm the USAF

commitment, | would highlight, first, the B-52s, which he had more
than sixty, flying out of Fairford in the UK, MorGn Spain, Jeddah in
Saudi Arabia and Diego Garcia in the Indian Océ&mtondly, there
were the U-2s and TR-1s at Taif and finally, theyldwo F-117s

operating from Khamis Mushait. Being based dowrthi@a extreme
south west meant something like a five-to-six himund trip for an

F-117 attacking a target to the north of Baghdad.

Aside from the air forces, Horner also directed #iforts of no
fewer than six Carrier Air Wings. This was, | beke the first time
that the US Navy had ever had six of its CarriettlBaGroups in the
same theatre — three in the Red Sea and threesiPensian Gulf.
Between them they could field almost 400 F-14s,-E8& and A-6s of
various models. | should make the point that the=RAankers were
frequently tasked to support these US Navy aircesdtthey use our
probe and drogue technique, as opposed to the WSIMg boom.
In addition to these naval aircraft, Horner couldoadirect the
employment of the remarkable cruise missiles toatdbe launched
from both surface vessels and submarines.

| would also mention the US Marine Corps, who wtre only
users of the Harrier — about sixty of those, alaiiilp yet more A-6s
and scores of F/A-18s.

Rounding it all off were the Saudis themselveghvaubstantial
numbers of F-5s, F-15s and Tornados, along withatheontingents
contributed by France, Canada, Italy, the Gulf &tand the refugee
aeroplanes from Kuwait.

Chuck Horner’s task was to take the enormous asfair power
at his disposal, amounting to a little short ofd®@&rmed aircraft, and
organise, harmonise, co-ordinate and control thie@rations in order
to achieve the aims of the air campaign. Sincedtedo many assets
available to him, rather than attending to eacthete issues in turn,
he was able to address them all simultaneously.riéehanism that
he used in order to implement his plan was the Taisking Order
(ATO), which was published daily, in advance, tovexothe air
operations to be conducted over the next 24-hotiinghe

The drafting of each ATO followed a set procedditee first stage
was represented by the two ‘O Groups’ convened,paiesided over,
by General Horner each day — one early in the mgrnihe other
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The ‘top table’ at the O Group, chaired by Lt Georhker, on the

right, with AVM Wratten, representing the Britislir aontingent

facing the camera, second from the left (with ldeeves) and his
French counterpart to his right.

fairly late at night. These were attended by abooé hundred
delegates, representing the various aircraft typed the many
detachments, with whom they had direct communioatid hey were
there to listen to, rather than participate in, e Group. The
participants were about a dozen key officers satrad a ‘top table’ —
the Air Commanders of the national air contingeatsl Chuck
Horner's Heads of Department — his chief logisticidnis chief
engineer, chief supply officer, head of intelligerand so on.

The agenda was as one would expect. There woulthéb@sual
briefings on weather and intelligence; a summaryhbét had been
achieved in the previous twelve hours, and a reenired what was
planned for the current twelve hours; any lossed/a@nongoing
combat survival and rescue operations were notedi;tlzere was an
opportunity for the national representatives tcsegaany issues of
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particular concern to them. Horner would then sunsea— very
expertly I may say — his impression of how thingsrevgoing and
impose any planning constraints or provide any ifipatirection that
he considered appropriate. He might, for instanedicate where
effort should be concentrated, which weapons shbealdonserved,
and so on. When he had finished speaking, everybothe room had
a clear idea of the current situation and knew whas going to
happen over the next 12 hours.

While this had been going there would have beenofficer
standing behind Horner’s chair, taking it all indamaking notes. He
would have been one of three men — Maj Gen JohdeZoBrig Gen
Buster Glosson or Lt Col David Deptula. Those wire three men
who between them supervised the Planning Cell - tileaAmericans
called ‘The Black Hole'. In this Planning Cell, vehi was a fairly
large room, were banks of computers, programmet sidte of the
art planning software and tended by IT ‘whizz kjde/ho were
overseen by the planners, all of whom were expeeeériront-line
operators. We had our own RAF representatives mwithis Planning
Cell under Wg Cdr Mike Richardson, an ex-Tornadmma

Following the O Group whichever of the three sujz@rs was on
shift would go straight into the Planning Cell amgblate the team on
what was required, so there was an immediate, atdhlNy seamless
link between the Air Commander’s assessment angktihno were to
translate his latest guidance into an operatiomattive in the shape
of the next ATO. Although an ATO was issued on dydaasis, the
drafting of each one was a rolling process thak talmout 72 hours to
complete, so there were always three in work, wilnges being
introduced in the light of the feedback from eachG@up. About
20% of the targets identified in the initial draftan ATO would have
been changed by the time that it was actually seléawWhen the land
offensive began the situation became increasinglyd fand the
incidence of targets being changed rose to moeedl®s.

The drafting process followed the sequence, repted by Figure
2. The first two stages, which set the scene, weregffect, the
feedback from the O Group. The next box dealt wiith Airborne
Elements of the Theater Air Control System (AETAE)in other
words AWACS - the E-3 Sentries and the US Navy2 IHawkeyes.
Units would be assigned Mission Numbers, orbit fioces, times on
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and off station and so on. The next stages did mhbehsame for
tankers, airborne alert missions — which were chissupport (CAS)

aircraft available on what amounted to a ‘cab rdydsis — and ground
alert missions — more CAS aircraft held in reseowe available at
short notice. Between each phase, the developiag plould be

reviewed to permit earlier stages to be amended.

The next stage, the planning of the Force Packagas more
complicated, of course, as it became a closed Vatpthe demands
of weapon-to-target matching driving the numbersstoike aircraft,
along with the associated provision of fighter esemd suppression
of enemy air defences (SEAD) and, finally, posikstrrecce all
interacting with each other. When the process wasptete, each
package would be reviewed and its needs reflectedfurther
amendment to the tanker requirement.

Apart from post-strike recce, there would be otliedicated
reconnaissance tasks suchSasidhunting, persistent surveillance by
drones and coverage of specific targets by U-2% Tfbaxt stage
covered Electronic Combat (EC) Missions, ie SIGIEOINT, and
again units would be assigned Mission Numberst dobations and
so on. With all of that complete, it became possitd refine the
refuelling plan to match tankers with receiverspcific times. The
whole plan was then checked, cross-referred, cliealgain and then
published, ideally electronically but failing thdty whatever means
was available.

A sample page from the first (of a two-part) AT®at Figure 3
and, while it is fairly self-explanatory, it is p&ps worth expanding
on the content of just the top section. PackageslHbas a 20-minute
slot in which to carry out its attack on Al Asadfi@ld. Four Tornados
were to attack the runway(s) — presumably with BR28hile sixteen
F/A-18s attacked other facilities on the airfieehch of these four
objectives being identified by its own BENhis offensive effort was
to be supported by three EA-6Bs and ten A-7s taskitid providing
SEAD while top cover was provided by eighteen F-T4wre were

2 BEN - Basic Encyclopaedia Number; a code thantitles a specific

potential target, the details of which are contdjr@iginally in a book, now
on an electronic database, maintained by the USibmapnt of Defense, that
covers the whole world.
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TOT* MSN* BEN TGT DESCRIPTION AlIC
1031L AL ASAD AREA SEAD 6 A-7
PKG 1061L SEAD 4 A-7
H 1071P,06P SEAD 3 EA-g8
0630 - 50 1001G 0427 - 08068 A19 AL ASAD AFLD RWY 4 GR-1"
10056 GR-1A
1011H 0427 -0BBGE Al9 AL ASAD AFLD FAC 6 FIA-18¢
1021H 0427 - 08868 A9 AL ASAD AFLD FAC G F/A-18
1085H  0427CAD373 SAD30 H-1 NE I0C 4FIA-18
1037D FORCE PROYECTION 2F-14
1041D/45D FORCE PROTECTION 8 F-14
10510/55D FORCE PROTECTION 8F-14
1027107 TANKER 4 KA-6
10751 TANKER 4 KA-6
0700 - 10 1161W  BAGHDAD AREA SEAD 8 E-4G
PKG nax SEAD 2EF-111
I NG 042708023 A2 AL TACADDUM AFLD RWY 4 GR-1
1156 RECCE GR-1A
M21F  0427CAD410 M527  FALLUJAH PROB SCUD
PLANT 8 F-16°P
11MF  0427C50037 MS31  SHAMIVAT ROCKET
ENGINE PLANT 8 F-18*
141F  0427CS0031 MS32  HABBANIYAH
ARTILLERY PROD 8 F-16*
1151F  0427CS0032 MS33  HABBANIYAH
MILITARY PROD 8 F-16°
1202C11C SWEEP 8 F-15C
* 363 TFW COORDINATE INGRESS /SEAD/SWEEP WITH PKG J/K
K1256 DRONE SUPPORT 6 BOM-74
J13S1X  LATIFIVA AREA SEAD 2 EF1N
JI3W SEAD 8F-46
0710 JI30IF  0427CS0033 Cto LATIFIYA SOLID
PROP PLANT 8 F-158'P
0720 JI32IF  0427CAD411 MS23  LATIFIYA LIOUID
PROP PLANT 8 F-16*
PKG JIIGIF  0427CAD112 M514  LATIFIYA SUSP SCUD
PROD FAC 8 F-16*
J JI34IF  0427C50035 MS25  LATIFIVA EXPLO
A AMMO PLT 8 F-16"
JIINF 0427 - 00938 MS30 AL ISHKANDARIYAH
ARMS PLT 4 F-16"
JI3NF  0427CA0311 M523 AL MUSAYYIB ROCKET
MOTOR TEST 4 F-16°
JINSF MS24  LATIFIYA S5M EQUIP PROD4 F-16°
Jizne SWEEP 8 F-15C
1251C SWEEP 4 F-15RS

Fig 3. A page from the first part of an Air Tagki@rder, each line of
which was considerably amplified by the second.part
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eight KA-6 tankers, probably for the A-7s, and agi Tornado

GR1A for post-strike recce. This, fairly typicakgkage amounted to
some sixty aeroplanes but at the other extrem&-&ah7 sortie might

be totally unsupported and thus be a single line.

It will be evident that the first part of an ATQgsented only a
summary of each event. The second part expandesrisiderable
detail on each of the individual lines in the figrt. Each Mission
(MSN) would be assigned to a specific unit whichuldobe told how
many aircraft to prepare and what weapons to I@adlsigns would
be allocated, along with a series of primary andosdary radio
frequencies to permit the crews to communicate witier elements
in the package, the AWACS and any other agenciesvied. SIF/IFF
codes would be specified. Times and locations nflegvous would
be spelled out, along with any routing or heighstnietions; the
availability and locations of tankers would be fietd and so on.
Thus, while it was not possible to tell from Figurevhat weapons the
Tornados would be delivering, or who the KA-6s wageailing fuel
for, this would all be spelled out in the secondt wd the ATO. So
each of those single lines in Figure 3 would becqamaps twenty
and with about 2,000 sorties being flown every dhg, whole ATO
could run to 5,000 pages.

All of this activity, concentrated in a relativelgonfined area,
required a disciplined approach to flying which veaehieved by the
imposition of an airspace control plan. Figure 4ers roughly the
border between Iraqg and Saudi Arabia. with Jordatop left and
Kuwait at bottom right. Being reproduced as a monet reduces the
impact somewhat, but each of those overprinted signlwhich were
colour-coded in red, green, blue and black, repitssa restriction of
some kind — E-3 orbits, RIVET JOINT orbits, tankexrcks and much
else.

While it was not an RAF resource, it is, | thirdppropriate to
highlight the F-117. DESERT STORM was its firstiogt so it was
something of an unknown quantity. When they arriwretheatre, the
straight-talking Chuck Horner interviewed the Détaent
Commander. ‘I don't want to know what you think yoan do,” he
said, ‘or what you hope to do. | need to know wy@i cando.’ The
response was, ‘We will arrive over our targets tecked and we will



Fig 4. While it lacks something as a monotones timage still
conveys some impression of the complexity of ttepage control
arrangements.

place our 1-2000 LGB'sthrough whichever windows you choose to
nominate.” And he wasn’t exaggerating.

The F-117 was a notable success story, one of Tiv@.other one
was the LGB itself. A lack of marking capability axg that there was
some delay in the RAF’s being able to employ LGBsthis shortfall
was overcome by the arrival of Buccaneers towalds é¢nd of
January, and receipt of four early examples of GE&ranti’'s
thermal-imaging, laser-designating (TIALD) podsTatbuk in early

¥ The 1-2000 (I for Improved)-2000 LGB is probatilgtter known as the
GBU-24 (or, specifically for the F-117, the GBU-2Bunker buster’, a
2,000 Ib BLU-109B high-strength forged steel pestetr warhead combined
with a Paveway Il laser guidance Kkit.
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A Laser Guided Bomb on an RAF Tornado. First usea oelatively
large scale during Operation GRANBY/DESERT STORNE t
precision with which LGBs were delivered ushered mmew era in the
effectiveness of air power.

February. From then on the Tornados were able talkatprecision
targets — a single bomb on a bridge in the midtleelauilt-up area, for
instance, or an individual HAS on an airfield. Tonserve rapidly
dwindling stocks, of both bombs and Paveway kits, eventually
reduced the load from three to two. It was inevé@ahat there would
be instances of bombs failing to guide and simplijrig ballistically,
which could have unfortunate results. On one oocasi visiting
Minister asked me why this was happening — were demg it
properly? | advised him, tactfully, of course,ttttee reliability of our
bombs reflected the level of funding that the Teeapermitted us to
invest in weapons technology.

The LGB aside, | should also say something aldeiffornado and
the RAF’s unique JP233. JP233 had been acquiredfispdly to
close ‘NATO-sized’ airfields in eastern Europe, aadkeep them
closed by revisiting them with further JP233s eweight hours or so.
But the Iragi airfields were two or three times giee of Heathrow
and we calculated that we could have closed tlatebe most, had we
pursued European tactics. Horner concluded that was neither
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practical, nor indeed necessary. Rather than atiegnfo neutralise
airfields completely, he opted for heavy harassptéetresult being a
multi-faceted attack — like Package Hotel at Figairéwould just add
that, without exception, the Tornado crews waltedropping JP233
for the first time, mostly at night, in a profiledat was, by any stretch
of the imagination — hazardous. And they did ithaénormous skKill,
considerable precision — and a great deal of ceurlge fact that we
did not employ JP233 conventionally, that is to Bayhe manner in
which we would have done in Europe, caused eyebtows raised in
some quarters, but there is no doubt that we wight to adapt the
procedure, to tailor our tactics to match the terge

Having begun on 17 January, the air campaign coatl
remorselessly until General Schwarzkopf assessadttie level of
damage inflicted on the Iragis was such that it wi@e for his land
campaign to begin. Launched on 24 February, ieth#ss than five
days and it was quite clear that the capabilitthefIragi Army in the
desert had been reduced by, at least, the 50%h#thbeen required
and it was ready to call it a day.

e

=~ BASSCwB

By 24 February the Iragi Army was ready to cakitay.
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Annex A — Airfields Used By Fixed Wing Aircraft.

Tabuk 17. Dubai, UAE
Hail 18. Sharjah, UAE
Gassim 19. Al Minhad, UAE
King Khalid International Airport, Riyadh 28eeb, Oman
Riyadh 21. Thumrait, Oman
Al Kharj 22. Diego Garcia
King Abdul Aziz Air Base, Al Jubail 23. Khamidushait
King Fahd Airport, Damman 24. Taif
Dhahran 25. Prince Abdul Aziz Airport, Jeddah
. Al Ahsa Air Base, Bahrain 26. Cairo West
. Bahrain International Airport, Muharraqg A. US8ratoga
. Sheikh Isa Air Base B. USSnerica
. Doha, Qatar C. US®hn F Kennedy
. Bateen, UAE D. USRanger
. Abu Dhabi/Al Dhafra, UAE E. USHidway

. Al Ain, UAE F. USSTheodore Roosevelt
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Annex B — Order of Battle of Armed Fixed Wing Aircraft.

There are marginal differences between publishgards for the
numbers of aircraft available, these variationssfbg arising from
the effective dates, which may, or may not haviecedd losses. The
figures presented here for US aircraft have be¢rmebed from Table
[1.2 of Operation Desert Storm — Evaluation Of The Air Caigp,
the United States General Accounting Office’s RepBAO/NSIAD-
97-134, which was submitted to the Ranking Minokitgmber of the
House of Representatives’ Committee on Commerderie 1997.

The aircraft carriers with their embarked Air WangCVW) were
the USSSaratoga, AmericandJohn F Kennedyn the Red Sea and
the USSRanger, MidwayandTheodore Roosevadti the Persian Gulf.

While this paper deals only with fixed-wing airftré should be
acknowledged that there were, in addition, 1,651 Hé8copters in
theatre by 16 January, of which 257 AH-64 Apached 201 AH-1
Cobras were in the attack rdle.

| Type | No | Basing |

USAF, USN and USMC

A-6E 115| Sheikh Isa & CVWs

EA-6B 39| Sheikh Isa & CVWs

A-7TE 24| CVWs

A-10 132| Damman

AC-130 8| Damman

AV-8B 62 | Al Jubail (+25 in reserve at sea)

B-52 66| Jeddah, Moron, Fairford, Diego Garcia

F-4G 60| Incirlik, Sheikh Isa

F-14 100| CVWs

F-15C 124 Tabuk, Incirlik, Al Kharj, Dhahran

F-15E 48| Al Kharj

£.16 247 Incirlik, Al Kharj, Al Dhafra, Al Minhad,

Doha

F/A-18 169| Sheikh Isa & CVWs

F-111E 18| Incirlik

F-111F 66| Taif

EF-111 24| Incirlik, Taif

F-117 42| Khamis Mushait
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RAF
Jaguar 12 Muharraq
I;g?ffa? 50 | Muharraq, Dhahran, Tabuk
Tornado F3 18 Dhahran
Buccaneer 12 Muharraq
Saudi Arabia
F-5E/F 84| Taif, Khamis Mushait, Tabuk, Gassim
Tornado IDS 28 Khamis Mushait, Dhahran
Tornado ADV 24| Khamis Mushait, Dhahran
F-15 81| Taif, Khamis Mushait, Dhahran, Hail
Hawk 30| Dhahran
France
Jaguar 24 Al Ahsa
Mirage F1 12| Doha, Al Ahsa
Mirage 2000 12 Al Ahsa
Italy
| Tornado IDS | 10 Al Dhafra |
Canada
| CF-18 | 18| Doha |
Bahrain
F-16 12| Sheikh Isa
F-5 12| Sheikh Isa
Kuwait
Mirage F1 15| Taif
A-4 19| Dhahran
UAE
| Mirage 2000 | 64 Al Dhafra |
Qatar
| Mirage F1 | 12| Doha |

1 The figures for helicopters are drawn from therilAp992 Final Report

To Congress On The Conduct Of The Persian Gulf, Wdich may be
accessed on-line at http://www.ndu.edu/library/espespgw. pdf
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OFFENSIVE OPERATIONS TORNADO
Air Cdre Jeremy Witts

ﬁ Having joined the RAF in 1968, Jerry Witts flew
3 \ Vulcans in Cyprus and the UK, before completing two
' &= ' tours on the Buccaneer at Laarbruch. Staff

e appointments followed in the mid-‘80s and in 1989 h

- took command of No 31 Sgn. During the 1991 Gulf
-:1"‘ War he commanded the Tornado detachment at
Dhahran with distinction and was admitted to the

DSO. On promotion to group captain he was Execuiiffecer to the
USAF 4-star Commander at Ramstein, and then comedaftAF
Northolt before promotion to air commodore and ®at MoD and as
Air Attaché to the USA. Since retirement he hasnbB&ector
Finance & Administration at Birkbeck College, Unisigy of London.

I'm sure that everyone has experienced one ofethmements,
when suddenly you think , ‘What the goodness aminhgl here?’ For
me, one of those moments came a couple of mindites raidnight
GMT on 17 January 1991, when | found myself leadirigrmation of
Dhahran-based Tornado GR1s flying at just under 2@® at 500
knots about 30 seconds from releasing our JP23&ldirdenial
weapons on what we hoped was an unsuspectingdnafprce base.
Simultaneously, formations from our sister Tornddtachments from
Muharrag and Tabuk were attacking two other aieba$hen, ahead
of us in the darkness, blinking lights started ppear. | asked my
navigator ‘What are those flashing lights, AJ?’

‘Flak you idiot!” was his stern reply.

Very quickly, the flashing lights became whiteiistaxds arcing
over and around us. Away to the right, the sky wdign orange
flames, quickly followed by a curtain of incandesicehite lights as
more and more anti-aircraft artillery (AAA) fired lzarrage into the
darkness. There were a hundred fleeting experiefi@esoo rapid to
recall in any detail, as we dropped our weaponsrandcaway bravely
at 550kts, carefully not using the afterburnereritler to minimise our
IR signature.

So what was | doing there? Well, as | subsequatiigovered,
somewhat ironically, it was the 23rd anniversaryHairold Wilson'’s
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statement to the House on 16 January 1968 thaUkhevould be

withdrawing from Singapore and Malaysia by the efdl971, and
from the Gulf by the same date, and that the UK rebtl thereafter
plan to maintain a special military capability fagse in this area. It's
funny how things change.

Leaving that aside, let's go back to 2 August 1@®@n, in yet
another example of my talent for being in the wrptare, on the very
day that Iraqg invaded Kuwait | was leading my sqoadfrom
Germany to Goose Bay in Canada for a routine lgindl training
detachment. On the 7th, news came from our home bBaRAF
Bruggen that they had been told to prepare to seelye Tornados to
Bahrain, with a mixture of twenty-four crews drafvom our sister
Nos IX, 14 and 17 Sqgns. Tornado F3 air defencedighwere being
sent from the UK to Saudi Arabia and Jaguars wéréeocdOman. In
addition, | was told to expect that our plannedumetto Germany
would be delayed, because of the need to devote &AFansport
assets to the reinforcement of the Persian Gul ae part of the
newly christened Operation GRANBY - the UK’s mitifaresponse
to events in Kuwait. Hitherto, if crisis aircrafeployments had been
necessary, they were usually mounted by UK-baseddsqns. Our
Germany squadrons were usually left in place tontaa NATO’s
constant guard. The fact that our fellow Briggemasijons were now
getting involved indicated that things were reallarming up. So
much for the Warsaw Pact, but here we were, in pigion, the finest
Tornado squadron in the RAF stuck in Canada, o@805niles and
an ocean away in the wrong direction! We felt mibvan a little put
out.

In the event, we got back to Briiggen almost oredale and,
inevitably, questions soon arose about how long Behrain
detachment would last and what would replace itdédstandably,
there was no clear view on this because so muchndiedl on what
Saddam Hussein would do next. The allied forcestind been sent
so far were to bolster defences in the region arabunter any further
Iragi aggression. They were not there to remove Ithgis from
Kuwait — nor were they by any means sufficientdcsd.

One thing was clear, however; there was no offi@guirement
for me to prepare my squadron to go out to the ,Guif we did what
we could anyway. | consoled myself with the thoutliat, even if we
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wouldn’t be involved in the Gulf right now, it was reasonable bet
that our chance would come in due course.

On 14 September it was announced that anothera@orGR1
squadron would be sent out to the Gulf, to TabulSaudi Arabia.
However, to our disappointment, it soon becamer dleat this would
be found from the other Tornado GR1 bases. NeVedbgthere was
still the Bahrain rotation to hope for. At last,ns&time during the
closing days of October | was told that we wouldybing.

The brief was fairly straightforward. Pending Gadtiapproval and
an official announcement, Briggen was to produceothesm
detachment of twelve Tornados with twenty four gew go to an
unspecified Gulf destination on an unspecified datdch eventually
turned out to be Dhahran in Saudi Arabia in thet fiew days of 1991.
No 31 Sqgn was directed to provide the core of #taachment, which
meant that virtually all my groundcrew would haeego, as well as
all the available combat ready crews that | hatd lef

At that time, each Germany-based Tornado squadaohtwelve
aircraft and fifteen crews as its establishmerhoalgh some were in
the process of reducing from a former establishnafheighteen
crews. Thus, some squadrons, including mine, dgthatl more than
fifteen crews ‘on the books’. These were suppotigda squadron
engineering establishment of approximately 130quersl,

We frantically got ready, not least trying to giaél the crews,
especially those who would be joining my detachnies the other
three Briggen Tornado squadrons, the same amountledant
training that my own team had managed to amass: Olhdstmas, |
was tipped off that an additional six Tornado GR®&onnaissance
aircraft with crews and ground crew might eventusié joining my
detachment. You will perhaps understand my concatnthe
possibility of having to put together, at shortioet a coherent team
drawn from six different squadrons and includingeé other
Squadron Commanders.

Eventually, during the first few days of 1991, tigrliggen
elements of my detachment arrived safely at Dhahtangside Nos
29 and 43 Sqgns which, together made up the alnezgigent Tornado
F3 detachment and, thanks to some fantastic worlllbgoncerned,
we managed to get everything and everyone accontathd@here
was no more news about the recce jets but Air Headiers in Riyadh
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The Portakabins at Riyadh that accommodated AirfetQhe British
contingent in-theatre.

had directed that each crew should complete a raimirof four in-
theatre training sorties before | could declare deyachment oper-
ational. That seemed very sensible; however, el than two weeks
to go to the UN’s 15 January deadline for Iraq amate Kuwait, we
were going to have our work cut out to achieved®esorties required.

On 4January, | was summoned with my aircrew Weaponsiérea
to the UK Air Headquarters in Riyadh. We were hynfpr infor-
mation, so this was very welcome. Despite its matvand title, Air
Headquarters was actually a couple of white-pairfedtakabins
erected in the car park of the Royal Saudi Air EoHeadquarters.
Now, that was a rather grander edifice, as we stieoovered on
being ushered through its modern airy halls to eaanference room.
The meeting was chaired by the Air Commander, AteMMarshal
Bill Wratten, and among the others present were @dye lan
Travers-Smith, OC 16 Sgn from Laarbruch and nowsbof the
Tornado detachment at Tabuk, Wg Cdre Mick Richardiee RAF’s
representative in the Coalition air targeting celhd the Chief
Scientific Research Officer from Headquarters $trlRommand at
High Wycombe.

The essence of the meeting was a presentatiorheofChief
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The 21% foot long, 2% ton JP233. The Tornado coaidy two of
these monsters.

Research Officer's analysis of the most effectigetits for using
JP233 on some of the likely targets. It seemed thed our Tornados
had been contracted to the Coalition to concentmateigh value Iraqi
airfields in order to limit their flight activitya levels that the
Coalition’s air defence fighters could cope withh&ther the RAF had
proposed this or had been asked to do it, it wasbaious role for the
Tornado, albeit a rather daunting one given théeschthe task and
the likely defences. Aside from the overall numthext would have to
be dealt with, the problem with Iragi airfields whegir vast individual
extent and the considerable redundancy of availédke-off and
landing surfaces. The Iragis had obviously beey wall advised.
Typically, an aircraft in one of their hardenedceaft shelters had
several options for getting to at least two fultesl runways, each
usually at least 10,000ft long. Indeed, in the cakdhe MiG-29
Fulcrum had they chosen to do so, there was usuallycseriti space
for it to take off straight ahead, directly out itd hardened aircraft
shelter, on its own 800 metre taxiway. In sum, ame of their
airfields would present a formidable task for use ¥uld each carry
two JP233s. At 21% ft long and each weighing 545@R,335kgs)
they comprised canisters of 215 HB-876 area deniaés, and thirty
SG-357 runway cratering bombs. However, they cooidy be
dropped in a single swathe. We could vary the lemjtthat swathe
but it was going to be difficult to find ways togauce enough ‘cuts’
on the Iragi operating surfaces to chop the adfiato lengths short
enough to render them unusable by their aircraftjqularly when we
started to take into account the known and likelysitions of
defending SAMs and AAA and the limited surprisettise were
likely to achieve with large formations of aircraft/e all took copious
notes. The meeting was very enlightening and all itiformation
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would be vital when we received our actual targetslan.

After the meeting, AVM Wratten took me down to foffice,
where he came straight to the point and asked whéttould accept
an additional six Tornado GR1A reconnaissanceaireis part of my
detachment? Thank goodness | had been tipped dfurilly, |
answered ‘Yes' and we discussed how many additignaindcrew
we would need. | was told to expect the additiomiatraft on the
14 January, which was getting very close to thedgildline.

Then Mick Richardson grabbed us, telling us thatwanted to
‘read us in’ to the war plan. He led us down to deeper basements
of the RSAF HQ, where, after numerous security kfiewe found
ourselves in a room surrounded by USAF personniélbasily
working away at computers. Mick informed us thas tas the, now
famous, ‘Black Hole’ and stressed the utmost secrecy of what we
were about to see and hear. Despite having sidre@fficial Secrets
Act, we were required to sign an additional detlamathat, under
threat of dire consequences, on no account woulddwelge the
information that we were going to receive. Onlyghawith a strict
‘need to know’ were being told. Mick went on tol te$ that when he
gave us targets, as he would in a few days’ time,alone should
carry out the planning for them until others weaead in’.

Suitably impressed, we listened intently as he andJSAF
colleague revealed the logic behind the planned lil@oa air
campaign, its aims, and then, the current versibrihe detailed
Coalition Air Tasking Order (ATO) for the first 2é 48 hours. | was
staggered. Although quite simple in concept, it veasathtakingly
complex in detail. The way in which individual tasknissions and
supporting elements interleaved was a masterpiepining. There
was even a computer display to demonstrate tha¢ tiveuld be no
mid-air conflictions provided, of course, that ex@re stuck to their
part of the plan and followed the airspace contrders correctly. In
the words of a later United States Air Power Sunyrigine plan:

‘sought to dislodge the Iraqi forces from Kuwait attacking
Iraqi targets including: leadership and command eodtrol
systems; key nuclear, biological, chemical, eleatri military
and oil production facilities; bridges, railroad, orp
infrastructure; and air defence, naval, missiled aground
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A clutch of Tornados, at least three of them armild JP233,
queuing up to take on fuel from a Victor.

forces, particularly the Republican Guard.’

Mick Richardson was true to his word and few daysr we were
busy planning the first batch of airfield targets.

All in all, under the watchful eye of our recentiyrived overall
Dhahran detachment commander, Gp Capt Cliff Spim&parations
were going pretty well but there was bad news toeon 13 January
when we lost one of my No 14 Sqgn crews on a trgisiortie at low
level in Oman and the sad fact emerged that FIKigsan Duffy and
Norman Dent had flown into the desert. It was aesiolg reminder of
the risks involved.

My recce Tornados eventually arrived so, by thth 1§ January
there were three operational Tornado GR1 detactsmiantheatre:
Muharragq and Tabuk, each with twelve GR1s and tyvenir crews
and Dhahran with twelve GR1s, six GR1As and thsiyerews.

On 16 January the UN deadline passed at 8am toval Air
Headquarters had already ordered us to ‘load to Rtay'— the
Fragmentary Order that gave the detail of the dveéim Tasking
Order although, as yet, with no datum time or ‘Htidor executior®
That evening, | received an urgent summons to tepask to work.
Cliff Spink met me and took me to my office bef@f@owing me a
brief top secret signal from Air Headquarters satthat H-hour
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would be 0001 GMT on the 17th, ie one minute plaste local time
the next morning.

As already described the first sortie was preityeresting’, not
least taking off at such an enormous AUW for thel@&fd tanking
from Victors in very choppy conditions. Anyway, fusser four and a
half hours later we were safely back and climbibgaad the crew bus
to take us back to the squadron for a full debwgfiThe boys were
exhausted and emotionally drained. As we slumpetb ithe
comfortable chairs | pulled out my cigarettes ahehe but my nav
‘AJ’ grabbed it and started to puff away:

‘Hey, AJ!" | exclaimed. ‘You don’t smoke’

‘I know,” he replied.

My intention was that each of my four-ship forras should have
the opportunity to get into action as soon as pissiWhatever their
comparative skill and experience levels, | wanteeht ‘blooded’ as
soon as possible so that no one felt excluded dthe opportunity to
harbour growing fears about flying a real war sorfihis would be
particularly important if we started to suffer less However, as if on
cue, we heard the bad news that one of the Baf@imados (Flt Lts
John Peters and John Nicholls) had been shot doatmtorning. This
was very bad news, but not unexpected on suchd@zsamissions.

In fact, in addition to our training loss, a total six further
Tornado GR1s would be lost in combat during thedceh of air
operations against Iraq with five aircrew killedo# of these were
during the first week of low level ops, which, urstandably,
prompted a review of tactics. The fact was thatnbw, the Iraqgi air
force had effectively been grounded or had fledran, so why take
risks at low level when we could operate at higlesels, usually
above the AAA?

So, there was a change of emphasis to largersinficture targets
such as oil and storage. For these medium levesioms, almost
always with very welcom@JSAF EF-111 and F-4GVNild Weasel
support, we could carry up to eight standard 10@@liimbs, but with
radar-aimed free-fall deliveries from above 20,086t the problem
was always going to be accuracy. This was quiteplgimmot the
Tornado’s natural environment. We tried varioushtégues to
improve things but the results, except on the lEggert of targets,
such as oil refineries were frustrating.
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Following the switch to medium level bombing, pegdithe
availability of a laser-designation facility, theofhados were obliged
to deliver ‘dumb’ 1,000 pounders with limited acacy.

From 23 January we were asked to double our flyaig to
produce two eight-ship bomber waves a night, whiels something
of a challenge, given our aircraft serviceabilitydahe spares supply
situation. That same night we lost another aircvdien one of its
bombs exploded prematurely underneath the airdeaftntually, we
discovered that the crew had survived but had kedam prisonersge
Journal 56, pp 133-140

Thank goodness, therefore, for the decision sdterveards to
introduce Buccaneers, with their Pavespike lasesigdation cap-
ability, into theatre. They were collocated withetfTornados in
Bahrain, but from 5 February they also supportedeloperating from
Dhahran and Tabuk. This entailed a shift to dayligberations and,
with a package usually involving two Buccaneers mot Tornados,
we were able to stop acting like modern day Lamrasand start
taking out bridges and hardened aircraft shelteih wgurgical
precision.

However, there were some initial co-ordinatioruess With our
Buccaneer designators based in Bahrain, to staydchance of
success, each sortie required very careful co-atidim and an agreed
set of standard operating procedures. The necessaaypgements
were already in place, thanks to some intensivek\vabmBahrain, but
we had problems actually getting our planning infation across to
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A NLE Sl -

Following the deployment of Buccaneers, the Torsadere able to
deliver Paveway Il LGBs with extreme precision.

Bahrain, a mere 40 miles or so away. These werinFmet days, of
course, and for various reasons, our secure faximadad very little
bandwidth and could communicate with Bahrain only kondon,
which meant inevitable delays. To work around thiranged for an
Int Officer to be standing by to hand-carry a capyur plans across
to Bahrain, but it was hardly an efficient way afirty business.

| also took the time to track down Sqgn Ldr NormBwrowne at
Muharrag on a secure telephone link and discusss#ues with him
at length. Besides being the RAF’s acknowledgeaxp Pavespike
laser designation, and being deeply involved iming the Bahrain
Buccaneer detachment, Norman had once been my awgator on
Buccaneers when Pavespike had been introducedRitiko Germany
and he was a close friend. Thus, we were able tahrough the
surrounding trivia and get to the heart of the b From our shared
experiences we knew that, in essence, all thaBtleeaneers needed
from us was a rendezvous position and time, anedgset of aiming
points and an agreed attack direction, plus anedgset of codewords
to indicate when the Buccaneer’s laser was firind that our bombs
had been released. After all, wasn’t that how we dane it with the
Jaguars seven years previously? Such informatiolud dee passed in a
30 second ‘phone call without the need for spec@lriers and
intercontinental secure fax lines. On the otherdhaas Norman
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explained, the Buccaneers had been rushed outrforipethis role

and some of the navigators were relatively new dweBpike, oper-
ating it with real weapons for the first time oreithfirst trips over

Irag. Understandably, they not only wanted thingsbe straight-
forward but also to have everything checked anteeked to ensure
that things went well.

On 10 February there was another review meetirigratiQ. Air
Cdre Trevor Nattrass, one of the Deputy Directér®perations in the
UK Joint Headquarters at High Wycombe, would bdtinig and,
understandably wanted a meeting to discuss bomhbethods, which
developed into a fruitful discussion about lasembimg techniques
and the need to avoid collateral damage. Trevos glBve us an
excellent résumé of the MOD'’s efforts to replen@ir dwindling
bomb supplies and to track down suitable stocksnfaround the
world. It was also agreed that we should expeshtwe away from
the ‘dumb’ bombing of petroleum storage sites. Holbg we would
soon have sufficient laser designators in placsujgport three laser
bombing four-ships a day.

Next day, my own formation was scheduled to flgiagagainst Al
Assad airfield near Baghdad. However, when AJ aadived at the
squadron at about 0815 we found ourselves with jarmne-planning
exercise on our hands. Air Headquarters had issadditional
instructions on the avoidance of collateral damagach had to be
factored-in to the existing long list of considevas, such as the need
to avoid hitting religious or archaeological sites.

Against this background, we were nudging the cdipabimits of
our co-operative Buccaneer/Pavespike and Tornadewsy Laser
Guided Bombing system and a small proportion of Imsometimes
failed to receive the reflected laser energy thetukl have guided
them to their targets. Such bombs usually fell sbéthe target and
because of the safety features inherent in ournplgn they fell in
open desert. On today’s sortie, however, our bohibthe hardened
aircraft shelters they were intended for. Whatetre politics of
collateral damage, | found on our return that wd bhaen ordered to
cease ‘dumb’ bombing altogether. In future, as AWMatten had
predicted, all attacks would be carried out usasgi guided bombs.

The reasons behind the sudden flurry of conceoutabontinued
dumb bombing and collateral damage soon became ateaews of
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the USAF attack on a Baghdad bunker with the ldossseveral

hundred’ civilians was blazed around the world BYNC Next day,

14 February, the Iraqis revised the death toll deands to a still
lamentable total of sixty-four but, by then, CNNdhalready helped
the Iragis to make their point.

That same day, the more restrictive tactics infiteie keeping
collateral damage to a minimum and using only lageded bombs
would cause an unfortunate backlash on the Torriad®. There
were few enough Buccaneers to go around, so theahdemptation
was to use larger numbers of Tornados on a siaghet area with the
Buccaneers remaining in place to provide designdio successive
Tornado formations. Wg Cdr Ivor Evans’ formation smasked to
carry out one such attack and provide the last ifoar twelve-aircraft
stream through a single target. Ivor took one labkhe plan and
refused to take part unless changes were madeeA®ty sensibly
pointed out, it was quite ridiculous, and an eletagnbreach of sound
tactics, to fly twelve Tornados, one after the otla¢ regular intervals
along the same attack track. Even the most inegteéénces were
bound to have a field day. Ivor's requests for ¢feawere refused and
so we declined to fly the sortie. It was just adlwkhe eighth (and
now last) Tornado in that stream was hit by anil@&§M. Although
we did not know their fate at the time, tragicatlye navigator, Flt Lt
Stephen Hicks, was killed and his pilot, Flt Lt RRupClark, was taken
prisoner.

The designator situation was helped immensely Hy tapid
introduction of two trial Thermal Imaging And Las@&esignation
(TIALD) pods with the Tabuk detachment. The podamediately
nicknamedSharonandTracy' by the aircrew, were an immediate and
very considerable success and removed the neeflafank to have
Buccaneer designators from Bahrain, 800 miles awathe opposite
side of the theatre. The Tabuk detachment wasesjsgpped with the
BAE Systems ALARM - its ‘air-launched anti-radiatimissile’.

Despite the initial frustrations, no analysis bé tlatter phase of
Tornado GR1 operations during Operation GRANBY/DRIE
STORM could fail to conclude that the partnershipphwour laser
designating Buccaneer buddies had been anythingr atfian a
success. Initially, it may have been a marriageaivenience, but
true love eventually blossomed.
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Meanwhile, our Tornado GR1A reconnaissance vagiavith the
Vinten Linescan integrated system were busy amgssome 140
operational tactical recce missions. The GR1As atpdr mainly in
pairs at night, at low level and for extended p#sicmver enemy
territory seeking a variety of targets, includiSgudmobile missile
launchers, enemy defences and positions, supplgsaand bridges
for damage assessment after LGB raids. Good imagehe majority
of targets was obtained and no losses were incuifbd GR1As
proved especially useful for short-notice tasks Hweir results drew
particular praise from the Americans.

Eventually, on 24 February, the land war startedi lay the end of
the month, after 42 action packed days, hostilitiese terminated.

For the statisticians, the Tornado force of, oerage, forty-six
aircraft had flown over 1,600 operational sortiesenie 3% of the
coalition total) for the loss of seven aircraft@perations (some 8% of
the coalition total). We had dropped 106 JP233,esdmM00 free fall
1000 Ib bombs and 1,100 laser guided bombs asamddlunching 104
ALARM missiles.

Eventually, in March, it was time to take the tedmmme to
Germany. With my nav, AJ, | led the last four-sbhigck to Briiggen
on the 16th to be, unexpectedly, greeted by ther@ammder in Chief
and the RAF Germany band! It was all very embaimgssAs we
taxied to a halt, surrounded by a sizeable crovadid to AJ, ‘What
do I do now?’ ‘Well,” he said, ‘you could try getg out of the bloody
aeroplane.’

Notes:

1 See Hallion, Richard PStorm Over Irag (Smithsonian Institution Press,
Washington DC; 1992) and Olsen, John Andrdasn Warden and the Renaissance
of American Air Powe(Potomac Books, Washington DC; 2007).

2 United States Air Power Summary — Gulf War (Drdétted 15 April 1993)
released for open publication by DOD (OASD/PA) 5y\83.

* ‘The Frag is a colloquial reference to the AT@robably originating in the
Vietnam era.

4 Characters in theiz adult humour magazine
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BUCCANEER OFFENSIVE OPERATIONS
Wg Cdr Ewan Fraser

Having read Electronic and Electrical
Engineering at Glasgow, Wg Cdr Fraser joined
the RAF in 1986. Trained as a navigator, he
flew Buccaneers with No 12 Sgn and Tornados
with Nos 14 (twice) and 15 Sqgns, all of which
included extensive operational experience over
Irag and the Balkans, latterly as a QWI and
Flight Commander. Ground appointments have
included a stint in the CAOC at Al Kharj and
tours with the Personnel Management Agency, orstifiés of HQ 1
Gp and the UK’s JFACHQ in Afghanistan. He is cuthgserving at
High Wycombe as the Air Platform Protection (EW§ldefficer.

You have heard, from Air Cdre Witts, about the enes he felt
while leading a stream of aircraft over well-defeddragi targets, and
about the specific incident involving the last Tado lost to enemy
fire. Well, | shared Air Cdre Witts’ concern at thame, albeit from
perhaps the opposite end of the responsibility tepe; that of a
fresh-faced newly combat-ready junior navigatord d@t February
1991 is firmly implanted in my mind, as that wae thate of my first
operational sortie. What is more, | was actuallforimed of that
Tornado’s loss during the outbrief for my first simn which was, in
effect, the follow-on task to the very same target, heavily defended
Al Tagaddum airfield, just west of Baghdad. | hadually planned
my sortie alongside the crew who were now missmgdtion. | still
recall my dryness of mouth — as we walked to orgraift | could not
speak. Two things were in my mind: success andwalrv

| am going to talk about Buccaneer operationshdllsmake no
attempt to address the high level strategy andigokurrounding the
aircraft's deployment, or to discuss the complesgitof operational
command — these issues having already been adyicabkred by
previous speakers. My intention is to present avvibrough the
tactical lens or, more specifically, through the@®yas constrained by
the extremely limited field of view provided by theptics of a
Pavespike pod) of a junior Buccaneer nav. Howdvehnpuld provide
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The Buccaneer in its natural environment, at lovelever the sea
toting, in later life, as in this case, Sea Eaglesites.

a health warning. My efforts to keep my head abesater at the time
— simply trying to understand what was expectedhef never mind
recording anything for potential future presentadido distinguished
historical societies — meant that | kept no jourmat do | have any
notebooks for reference. Thus, what | present higra personal
recollection, perhaps enthusiastically tainted mbellished through
time.

| remember clearly when Iraqgi forces invaded KuwiaiAugust
1990 and the Gulf crisis began. At the time onhg¢éhBuccaneer units
remained operational — Nos 12 and 208 Sqgns and3YoQCU, all
based at RAF Lossiemouth. They all flew the Mk S28Bsion of the
Buccaneer in the maritime strike/attack role assigto SACLANT,
with the OCU also responsible for a low-level latthck commitment
to SACEUR. At the personal level | was participgtim an RAF
sailing expedition to the west coast of Scotlandiegk of leisure as a
reward for an intensive year, involving six mont@€U conversion
flying followed by a six month work-up to combatdy (CR) status.
Looking back, I still recall thinking a year or kter that the misery of
the OCU and the torment of my CR training was wohse the ordeal
| faced going to war!

My sailing expedition continued uninterrupted amdhen |
eventually returned to the squadron | found tha thvasion of
Kuwait had changed little, aside perhaps from adsndappreciation
of where Kuwait was situated geographically, arelémergence of a
plethora of instant experts on Middle East poljtieach with their
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own view of how to resolve the crisis — specifigalthrough

employment of the Buccaneer of course. Howevegetlto my near-
term junior officer heart, was that a squadron eserto Turkey had
been cancelled for lack of available air transg@i). Of course |

now realise, with the benefit of a further twentyegyears’ experience,
that while a lack of AT was undoubtedly a facttwe trationale was
more likely to have been linked to the strategilioations of

deploying a squadron of attack aircraft to one rafjs immediate
neighbours.

What immediately followed for the Buccaneer foveas, well, not
much really. For the rest of 1990 the Cold Waruefice continued —
long range maritime strike/attack missions with dewel anti-
shipping laser guided bomb attacks being very nthehnorm. The
wing carried on with absolutely no inkling of whags to come —
deployment simply was not in the frame. Nonethelém®seeing a
possible requirement and with potential deploym&ntmind, the
Force commenced some low level overland tactical #arget
designation training, very aware that, aside fromfeav laser
designation targeting pods in development for thenado, the
Buccaneer with its Pavespike pod provided the oalyonal airborne
laser designation option for the UK. Shortly aftards, however, |
recall my Flight Commander telling me that Lossi@ithchad received
quite a stern directive from 18 Group to the effénett we werenot
going to deploy to the Gulf and that we should ¢fene desist from
war-mongering and return to working purely on olwaritime tactics.
Whether this statement was true, or whether it siamply a way of
managing our expectations, | guess | will nevelytiklnow but | do
know the disappointmerthat it brought. We were also advised that
the US military air planners had undertaken to gewany necessary
airborne target designation for RAF aircraft.

Christmas 1990 came and went. Our forces continoidxlild up
in the Gulf. We could only observe these develogs&rom afar, with
keen interest and more than a little envy.

In January 1991, when news broke that the airwas actually
underway, | was at home at Lossiemouth. Listenmghe radio at
6am in the morning after the first night of opevad | remember
being somewhat taken aback, and more than arélieved, to hear
that we had lost only one aircraft — my Cold Wairting, whether by
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design or individual misconception, having led te to expect far
worse. The Met briefing on that cold dark Scottisbrning was a
sombre affair. All of our minds were elsewhere gndthful concerns
were being voiced regarding the futility of traigifior our maritime

role when clearly there was real work to be dorsewhere. But the
Flight Commanders pulled us together and we wemn strborne

over the sea practising the multi-aircraft attaitlet were designed to
take out the worst that our potential adversariasies could offer. As
| recollect it, a few days later, at ‘happy hour’'the Mess, AOC 18
Gp, Air Marshal Sir Michael Steer, who had beenhpus for a

Buccaneer involvement, confirmed that we were @hikto be

required. It still seemed that a Buccaneer deploymes simply not

on the cards, especially as the force was curreetlgaged in

exercises with No 12 Sgn down in Gibraltar and N8 Sgn at St
Mawgan. If anyone had told me then, that within tmeeks we would

be fighting in the war, | simply would not have ibgkd them.

Warfare has but one certainty — it is unpredigablith the
Tornados soon operating at medium level, for remsdmready covered
by Air Cdre Witts, with their weapons system opted for low-level
it soon became evident that a laser designatioraliy was
required. | believe that, towards the end of th& fiveek of hostilities,
Lossiemouth’s Station Commander was asked how hyulek could
get a squadron of Buccaneers to the Gulf. His mespavas — Six
aircraft ready to deploy in three days, once thay bheen recovered to
Lossiemouth. Not long afterwards a Warning Ordes vgaued which
directed the Buccaneer Force to prepare for a gem@ot to the Gulf
where it was to provide co-operative, daylight taskesignation
support for the Tornados. The station became adfieetivity.

The first major task was to modify the aircraftnnhediately
apparent was the application of the, by now famillaguar/Tornado-
style ‘desert pink’ paint scheme — the joke beimat if you stood still
in General Engineering Flight you would find youfsmated head to
toe within seconds. To cater for the unfamiliar celemagnetic
environment, both the hardware and software ofrddar warning
receiver had to be upgradeHave Quick Il encrypted frequency-
hopping radios and Mode 4 IFF were fitted, bottwbich would be
essential for in-theatre operations. For self-dedenour ageing
AIM-9G Sidewinders were replaced by AIM-9Ls. Thitdd this was



112

A Buccaneer in hastily-applied, but immaculate selé pink’.

done, tested and declared operational in a mattelays was clear
evidence of the effort, resourcefulness and singlededness-of-
purpose demonstrated by personnel across the baatdjust at
Lossiemouth, where these traits were readily appabeit across the
whole of the Defence establishment. With hindsigiwias probably
naive not to have to concluded that someone, soerewhad not
already given some thought to what might be requinat, even so, it
was a remarkable performance.

Modification of the aircrew was the second majaskt Those
selected to deploy — | was not among them, asnilialiselection was
confined to experienced operators — had to be pgdipvith what they
needed from NBC suits to an assortment of injestiand medical
preparation. Perhaps more importantly, proceduoesldser target
designation from medium level had to be develogéthough laser
designation was part of the regular Buccaneeritrgiprogramme, it
was always done at low level and, aside from th&@f@ws who had
their overland role, it was practised exclusivelyaiast maritime
targets. Therefore, in order to develop and vadiddie tactics,
techniques and procedures that the deployment wswuibdequently
use, the squadron’s Qualified Weapon Instructors atmer senior
operators took to the air whenever they could irateter suitable
aircraft were available — remembering, of courbat the majority of
the aircraft fitted for, and equipped with, the Espike laser pod were
undergoing modification or in the paintshop. In iidd, some of the
OCU crews required a rapid familiarisation with-t@ifair refuelling, a
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Air-to-air refuelling was an un familiar techniqder ex-RAFG crews
but would be essential both for deployment andheatre operations.

discipline of which they had no previous experiettt®ugh having
spent their earlier front line tours in Germany,ené there was no
AAR requirement.

In very short order, six Buccaneers were flowntouvluharrag via
a non-stop nine-hour transit. They were launchedhese pairs on
consecutive days starting on 26 January, with saxentrews, along
with more than 200 groundcrew, having alreadybgfHercules.

Following a couple of in-theatre training flightsth the Tornados,
the first Operation GRANBY Buccaneer mission waswfh on
2 February. It was a successful interdiction of the Samawah
highway bridge, in a co-operative laser designasiopport role and
the format of this first mission was to become Haseline. | will
come back to this format shortly. Within a weekcommencing ops,
nine crews were operational with their successimgatb increased
tasking, the only constraints being the numberairaft, of crews,
and of daylight hours, the Pavespike pod havingight capability.

Meanwhile, on Friday, 1 February, | had been imied that | was
to be one of six crews standing by to deploy withfsrther aircraft.
My pilot was to be Fg Off John Sullivan, a grearid and pilot, both
of us having recently graduated from the OCU andIyneated as
combat-ready. | felt very proud to be one of onlpandful of first-
tourists selected; indeed we were the only firatigis to be paired as
a crew. For me, this meant a weekend of concedtfbteg with one
of the squadron’s Qualified Weapon Instructors witmoduced me to
the new discipline of medium-level co-operativegédrdesignation.
We also completed some self-designation high-ardile attack
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training. Whether | impressed or not | cannot retait | was satisfied
to note that a ‘DCO’ — duty-carried-out — was eetkerin the
Authorisation Sheet. This, and visits to Stores ahd medics
completed my preparation.

Orders to deploy the remaining six Buccaneerso¥adld very
quickly on the heels of the success of the 2 Februdssion and
another on the 3rd. This would place a total oflveeircraft and
eighteen crews in-theatre. For a first-tourist, taasit flight was quite
an adventure. It was a cold, wet, pitch black $fotinorning as we
took off as Number Three of a three-ship at ab@®0Chours. About
90 minutes later | distinctly recall the beautigight of the sun rising
over the English Channel as we approached thetéirdter bracket
with a Victor. A direct sortie, we reached Muharragce again in the
dark, after a total flight of some nine hours. @unival remains clear
in my mind.

Having departed from the last tanker, the plan teasirrive as
single aircraft in trail from the south east. ThacBaneer's navigation
kit was not the best and, suffice to say thatrafitee hours at medium
level above cloud it really did not resemble theal ravorld.
Nevertheless | was confident that Muharraqg, atrtbghern end of
Bahrain island, would show on the radar, and, soafa we were
aware, there was only one major airfield. But csidn reigned
during the approach when we saw a clearly lit upway of
significant size to the left of the aircraft's nos&&y pilot rationalised —
logically, of course — that without the benefitadcurate navigation
information or radar displays, this must actually dur destination.
But | could clearly see that this was not the casemy radar showed
this runway to be in the middle of the main islafmtiankfully, my
argument prevailed and we ignored this airfield hicl turned out to
have been the recently constructed Sheikh Isa AseBso recently
constructed that it did not yet feature on aeranautmaps — and
pressed on until Muharraq came into view. We lanaldew minutes
later, absolutely exhausted, but exhilarated.

My initial impression was of organised chaos -eraift, personnel,
weapons and vehicles charging purposefully in ed@sction. While
climbing down the aircraft steps | heard a louddyaand on looking
over my shoulder | saw that a fuel bowser had sagkinto an RAF
Regiment Land Rover. The resolution of this incigdevhich would
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The usual procedure was for a strike to be caroedt by six aircratft,
operating as two elements, each comprising a plifasnados and a
Buccaneer ‘spiker’.

have required at least a Unit Inquiry back in th€, Simply involved
the hefty application of a right boot to disengabe interlocked
vehicles.

But, getting to the Gulf was only the first of nyachallenges.

Co-operative bombing was not the simplest of tatksvas a
complicated business that required extremely clogerdination
which, in an ideal world, would be predicated omifarity with the
procedures, underpinned by a regular training regiBut in Op
GRANBY, the technique was very new, to both the@uneer and the
Tornado crews, and there was no time to spare rfactipe. So we
were, in effect, thrown in at the deep end — butomed.

The standard procedure was for a pair of Buccarteesiccompany
four Tornados, the first Buccaneer designatingrgeta or targets, for
the laser guided bombs (LGB) dropped by the finst Tornados and
the second for the second pair. The over target beitween Tornado
pairs was normally separated by two minutes, redut one minute
if each Tornado had a different target. With a bgntime of flight
being around 40-45 seconds, this spacing allowel Baccaneer to
laser designate, or ‘spike’, up to two separatgetarfor each Tornado
pair; and also ensured that, should only one Buemxalme available for
whatever reason — perhaps an in-flight unservitigalar the other
crew having difficulty identifying a target — thdttheoretically had
time to identify and ‘spike’ all four targets.

Other factors ate into the limited time that waailable, such as
the distance between targets and the need to &hosvfor dust and



Left, an LGB strike on a bridge as seen on the ¢ddor’'s TV display
and, right, on a different bridge as seen with sneaa.

debris to settle, and to allow the Buccaneer nawigao ‘map read’ or
‘walk’ their targeting pods over features on thewgrd from one target
to the next.

Furthermore, positive identification of the targat the target area,
which would permit the actual target to be posl§ividentified while
the weapon was in flight, was essential before Tomado could
release its bombs.

For the Buccaneer navs, locating and identifyhrgy targets on the
designation pods could be very difficult. Firste tRavespike pod was
not linked to the aircraft's nav/attack system g$wré was no
computerised or inertially aided means of slewihg pod onto the
target. The work around for this was that, shouslfyer getting
airborne, the aircraft would be accelerated tocktspeed and, from a
line astern position, the crew would boresight ploe against one of
their accompanying aircraft, the pilot making a knan his sight with
a chinagraph pen to align with the navigator's Baue pod sight — |
will come back to this shortly. Secondly, the liatibns imposed by
the Buccaneer’s navigation kit meant that simphdiing a target in
barren, often featureless terrain, was an issutseif. Indeed, prior to
the target run we dared not lose visual contadt witr Tornados, as
finding the formation again was not easy and cjetré integrity of
the formation was vital to the whole process. Tdften meant flying
in close formation, in cloud, as a four- or sixea@ft package for two
hours or more.

At around 10 to 15 minutes from the target ther fédornados
would split into pairs in order to provide the regd over target
spacing, individual Buccaneers remaining with theaspective
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Tornados, flying a wide visual ‘battle formatiort laeights between
22,000 and 27,000ft, always flying slightly above tfTornados — it
had not escaped our notice that putting the Torsiadetween
ourselves and the ground-to-air threats increasad chances of
survival, the Tornados effectively acting as actiloys! About 20
miles short of the target the leader of each Tarnzadr transmitted a
codeword, which was the cue for its accompanyingdaoeer to split
and accelerate ahead in order to acquire the taftet Buccaneer
pilot then had 45 to 60 seconds to acquire thestavigually, place his
boresighted chinagraph mark over it — which meateéreng a dive of
around 5°, depending on distance from target, afdithe mark on it
until the navigator had identified the target org&t area and had
started tracking it on his screen. Coping with dbscurity caused by
desert haze and dust, coupled with slant angle, avasonstant
problem.

Once satisfied that he had the target, a codewasl broadcast
from the Buccaneer’s back cockpit to let the Toosakinow that they
were clear to release their 1,000lb Paveway Il LGBsially in sticks
or salvoes of either two or three. Once the nawigafs tracking the
target, the Buccaneer pilot was free to manoelheaircraft but only
within clearly defined parameters, because the whith was carried
on the left hand inner wing pylon, suffered fromttbairframe
masking (getting a part of the aeroplane betweentdihget and the
Pavespike’s sighting head) and gimbal limits. Althb you could
certainly pull out of the initial dive and ease sviieom threats in the
target area and from other aircraft in the formmatib the Pavespike’s
gimble-mounted electro-optical sighting head hst stops, it would
automatically ‘cage’, which is to say that it woutdresight back to
dead ahead.

With bombs already in the air, the only way taosgpuire the target
and resume laser designation would be to go thrabghwhole
process again but, now being much closer to thgetathis would
involve a much steeper dive — and it was most ehfikhat this could
be achieved in the time that remained before thmbsoimpacted. |
should perhaps stress, incidentally, that the apticagnification of
the pod inevitably resulted in a very narrow fielfl view, so the
navigator was effectively ‘looking through a dringi straw’ while
trying to identify the target which he then hadtrack continuously



Hardened aircraft shelters, each one individuadlygeted and
surgically destroyed by an LGB

using a thumbwheel with his left hand. It was acdeé task, not eased
by the fact that there was a slight lag betweernraipg the thumb-
wheel and the pod’s response. All this while haviegcontend with
the aircraft manoeuvring, and reacting to grounditahreats. Since
the only RWR display, and the majority of the cofgrfor the
AN/ALE-40 chaff and flare dispensers, were in tharrcockpit, this
served only to increase the load being carriechbyalready stretched
navigator..

These attacks were real team efforts — a lot bathppen both in
and out of the cockpit and it could be a tense.time

Our early sorties were flown, in the main, agaiimgerdiction
targets, broadly intended to disrupt the moveménirami forces —
bridges, and petrol, oil and lubricant productionl &torage facilities.
However, from 12 February the mission largely clahgrom
interdiction to offensive counter-air, primarilyreiaft in hardened
aircraft shelters, expanding from around 15 Felytuty embrace
airfield targets in general, such as runways, taxsy PBFs (Pilot
Briefing Facilities) and hardened bunkers.
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From 21 February the standard load for a Buccansas, from left to
right, an ALQ-101 ECM pod, an LGB, the Pavespikel pod a
second LGB.

Until 20February the Buccaneers were flown only on co-dpera
designation missions. For these sorties the airceafied a Pavespike
pod on the left inner wing pylon, an AN/ALQ-101 ECdéd on the
right inner pylon and an AIM-9L Sidewinder on theftihand outer.
Chaff and flares were also carried as a standaeshdi an internal fuel
tank was fitted in the bomb-bay. However, from 2dbfaary the
opportunity was taken to arm the Buccaneers witteRay || LGBs
on the right-hand inner and left-hand outboard pyjdhe Sidewinder
having now been removed as, by that stage, theAiagorce was no
longer considered to represent a credible threat.

A quick change to tactics and procedures follonal the
Buccaneers, having first designated for the Toraadobefore, would
now remain over the target area as a pair and exéogh-angle self-
designation dive attacks, tipping in from around2®7000 ft to drop
their own LGBs — a high-angle, ie 45°-55°, divenbehe only way to
get the Pavespike sight on the target while atstme time being
close enough to the target to ensure that theselpaint would be
within the weapon seeker’s field-of-view, bearing mind the
Buccaneer’s lack of accurate navigation capabiMyich, in turn,
precluded any form of level weapons delivery, titeicacies of which
are beyond the scope of this paper.

It did not escape our attention that these selfgshation attacks
meant that the RAF's Buccaneers had, in their fymars of service,
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actually delivered live munitions in anger — allggétrhaps not in the
way its designers at Brough had envisaged, buteess nonetheless.

It would, however, be quite wrong to suggest ihatas easy, or
that we had had it all our own way. We were luakyriany respects;
there were undoubtedly flaws in our tactics armbitld be argued that
we also became complacent. As | have already mmeadiomy first
combat mission was against Al Tagaddum airfield rwhee had lost
an aircraft earlier that day. The loss of that Bolm was a harsh
reminder that operating at medium-level was notaapea and that,
although very much on the back foot by this stélge,enemy always
has a vote. That Tornado had been the eighth &iraran eight-ship
formation and one did wonder whether there migtithere been a
cleverer way of going back in to hit that same ¢arggain. That
thought was in the back of my mind as we were alioutepeat
exactly the same tactic — and we were going tohieeldst aircraft
through from our formation. Sure enough, as weck#d, from the
same direction and using the same profile, we wagaged by SA-3
and SA-6 surface-to-air systems. Furthermore, lmtehe campaign
we were routinely loitering above our targets, exig our self-
designation attacks for up to six minutes from tfic®-operative
weapon impact to last self-designation impact. Vidly recall, as
Number Six in a formation, pulling out of more thane such high-
angle delivery through a hail of well-aimed AAA. iFas to have
assumed that the enemy would not have been abisually acquire
us and optimise their weapon solutions within sixnutes was
somewhat reckless.

By the end of the campaign, our twelve Buccanertsaghteen
crews had flown some 226 missions. Thankfully thiead been no
losses, and on 17 March all twelve aircraft todkfrafm Muharraq for
the nine-hour non-stop return flight home, accongxhrby Victor
tankers. So ended the Buccaneer’s first and onlyduang its years
of RAF service. Ironically, it had not been flying the low level
maritime strike role for which the aircraft had begesigned, nor on
low level overland strike/attack missions into [East Europe for
which it had been adapted, but at medium leveténMiddle East.

The Buccaneer’s performance on Op GRANBY is a nelei that,
regardless of its age, it is the quality and fld#ipbof an aircraft and
its equipment, and of the people who fly and mantaem, that
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The Buccaneer had proved itself in 1991 but withiee years the
last of them had been withdrawn from service.

determines a weapon system’s capability and ttsusffect, whether
at the tactical, operational or strategic levettiBipation in Operation
GRANBY was a challenge for the Buccaneer but it tmbe

acknowledged that, while it was an old platformwas its unique
ability to deliver smart precision weapons thatedmined its utility.

This was a game-changer and in many ways is therypioint.

For the aircraft itself, when called it stood up the plate,
eloquently captured by Wg Cdr Bill Cope, the Comdenof the
Buccaneer Detachment at Muharrag, who, when askéuebmedia to
comment on the effectiveness of an aircraft thdtdieeady seen some
three decades of service and was fast approachkiirgment, said,
‘My old grandmother is getting on a bit, but you wldn't want to
mess with her.’

As for me, | had succeeded and survived — | wantechore.

Sources:

a. Stringer, Gareth, Military Aviation History (Glal Aviation Resource,
http://www.globalaviationresource.com/reports/2@idfivar20thbuccaneer.php)

b. White, Andy, 'Operation Granby' Iraq 1991 Buaan 'Gulf War' Missions
History (Putting the Records Straight), http://w\biackburn-
buccaneer.co.uk/0_Gulf-missions.html

c. Cope, Bill, Gp Capt, Gulf War Buccaneer Operatio
http://www.raf.mod.uk/history/GulfWarBuccaneerOp@as.cfm
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TANKER SUPPORT TO ALLIED OFFENSIVE OPERATIONS
Air Cdre Geoff Simpson

Air Cdre Simpson graduated from Cranwell in
&0 1970. His early career included flying Vulcans
-} with Nos 50 and 35 Sgns and ADC and PSO
‘ appointments. Following a tour at HQ SAC, he
_ . became OC 101 Sqgn and commanded the RAF
; Detachment at King Khalid International during
“ Gulf War |. Subsequent appointments included
- tours: at SHAPE; in command of RAF
7 Waddington; as SASO 38 Gp and, finally, as Air
A Attaché in Washington. Since retirement from the
RAF, he has been a consultant for Burdeshaw Asesciaiorked with
several Service Charities and is currently Chairnaduthe largest and
most active wine appreciation society in the UK.

Let us begin at the end. Tanker operations in auppf Op
GRANBY were concluded on 13 March 1991, preciséyygars ago
today, with the return from theatre of all nine VKL tankers of
No 101 Sqgn, having earlier cast off the last of té&eirning Tornado
GR1s and Jaguars, to their respective home bases.

| was, at first, a little surprised to find the RAdistorical Society
had chosen Op GRANBY as the subject of a semin22 years on
from the event. | thought that everything that dobbhve been said,
had since been said, in the course of the endiealysis and the
plethora of articles published in the written media the months
following the Gulf War. And | truly believed the ridamental
importance of air-to-air refuelling, to the sucdakgrosecution of
allied offensive operations in the first Gulf Waras a message that
had been fully grasped and understood. That wals iy research
for today, | chanced upon DDefS’s four-page Gulfr\Ratrospective
in the 1992RAF Yearbookwvhich, interestingly, mentions AAR just
once and then only in a short list of other ‘comtigiport’ assets.

That said, | looked forward to this opportunity teview my
personal conclusions, lessons learned and reconatiensl of the
time, as set out at the Air Power Symposium, hélartyy after the
conflict at RAF Cranwell. So, given the passagdiok, and armed

2




123

with my log book, some helpful stats from the AHBdaa fading
memory, | do hope that you will forgive me for bagimy rather
No 101 Sgn-centric presentation, largely upon pebkoecollection
and reflection.

Tanker operations in support of Op GRANBY commehirethe
early hours of 9 August 1990, less than 12 hoursr dhe Cabinet
decision to deploy British forces to the Gulf irpport of UN Security
Council Resolution 660, with the departure for Akicof a VC10K
holding TANSOR standby at Lyneham. Soon afterwanas, further
VC10Ks joined the first aircraft in Cyprus from Baho — where they
had been carrying out what was to prove the longegtt-stop in
aviation history.

Of course, at that time, the RAF's tanker forceswargely
considered to be an Air Defence asset. Indeeda# while holding
TANSOR alert — ie tanker support of air defenceraiit on standby to
intercept the Soviet/Russian bombers which routitetted the UK'’s
readiness by flying down to the North Sea and tK&DR — that the
first aircraft was tasked to fly to Akrotiri, to gpare for further
deployments following Saddam Hussein’s invasioKoivait.

Over the next 24 hours, three additional VC10Ksendiverted to
Cyprus ready for the deployment of a squadron ainddo F3s to
Dhahran. This was accomplished on 11 August, whihd tankers
returning to Akrotiri, having cast off their chickgar Luxor in Egypt.
Two days later, on 13 August, the initial deploymevas finally
completed by the trailing of twelve Jaguars intaifinait, in southern
Oman, where they set up operations along with twl8Ks for
tanker support. From a standing start, twenty-féast jets had
successfully been deployed into theatre within @éré.

The next 72 hours saw production of the first idfge plan for
inclusion in the Theatre Air Tasking Order, and were placed on
one-hour standby for ops. Thumrait was a remote E@&guar base
with virtually no support facilities for large jetand | clearly recall
being met by the local Base Commander, who coutdyabover the
fact that, just four days since it had all kickefl, the RAF had
already managed to desert-camouflage its tankersekker, | was not
of a mind to disillusion him by explaining that dM€10K tankers had
always sported the ‘hemp’ colour scheme originalyected for use
by the maritime Nimrods over the murky waters sunding the UK.
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An LGB-armed Tornado taking on fuel from a VC10.

For the rest of August, the two VC10s trained gy with the
Jaguars in the southern desert. But while Thurstaied the Jaguars,
as they could work up alongside their Omani sistgradron, enjoying
common facilities and an excellent training envinemt, from a
tanker perspective, the location was far from ideabt least because
the base was so far from the action.

In addition to a general lack of appreciation lo¢ {problems of
large aircraft operations by our hosts, we werepéegely short of
suitable ground support equipment, pan space anl reserves.
Moreover, extreme temperatures (50°C was not unanmhrand the
high winds and sandstorms associated with the noorsoade bare-
base operations very difficult. Nevertheless, casth provided every
possible assistance, and this, together with afblbgistic support
from a small USAF detachment — and No 101 Sqn’dlianity with
autonomous operations — saw us through a difftbutte weeks.

So it was with some relief, albeit after severed$é starts, that the
two Thumrait aircraft eventually found a new honteSaeb, outside
Muscat, a much more hospitable operating base,sbllitfar too
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F/A-18s taking on fuel from a VC10, the tankertadice for the USN.

remote to support the anticipated offensive openatiinto Iraq. A
further two VC10Ks were, in the interim, positionatl Bahrain in
support of the further deployment of Tornado GR1s.

| should perhaps offer some basic thoughts on AddRtrine.
Clearly, the key to effective tanker support istiggtand maintaining
the required amount of fuel in the air where an@mvh is needed by
the receiver aircraft in order to complete all gsasf their mission.
But, as well as tanker capacity and configuratiangther, perhaps
even more important, factor in the ‘fuel in the’ @guation is the
minimisation of fuel burn, particularly by the taark themselves. This
latter imperative requires the tankers to be bamedlose to the
planned receiver brackets as possible, to minifisefuel burned in
transit and also tanker-to-tanker transfers, sa tha minimum
number of aircraft — and hence turning and burjgb@ngines — are in
the air at any one time and thus using preciouk fugvas to prove
particularly challenging to achieve this within tharameters set by
the Air Tasking Order — more of which later.

So far as our basing was concerned, Seeb washahated to
support the work-up of the US8dependencand its air group in the
Gulf and the VC10K, with its multiple hoses, wa®ithtanker of
choice. But the extra hour of transit to and frdre horthern Saudi
training areas, necessitated by the UAE’s relu@ancpermit tanker
overflights, seriously hampered our ability to sotptraining in
Northern Saudi and Bahraini airspace. The resut many weeks of
penny-packaging of a limited number of tankers,hwdissets split
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between Seeb, Bahrain and
the UK, and | regularly
found myself on the wrong
side of the staffs in the UK
and at Riyadh, in my efforts
to get more tankers brought
forward into theatre.

Again, the requirements
peculiar to operating large
aircraft at intensive rates
did not appear to be fully
understood by the staffs and
. we suffered greatly from a
lack of redundancy and
economy of scale, as well
as the recurring problems of
fuel availability, ground support equipment and gaace. Moreover,
it was a common misconception that very high flyireges were
unsustainable, and that there was a direct rekiprbetween sortie
rate and spares consumption. In reality our actpates requirement,
at 300% of peacetime authorised flying task, wasigher than for
100%, proving, yet again, that with airliners (aghwmnany other types
— and most pilots) the more you fly them the mbytlike it!

During September and October, the tanker detactsmsettled
down to a continuous pattern of intensive operatiaork-up training
with the Tornado GR1s and Jaguars in the Omaniitrgiareas, and
the Tornado F3s on their Northern Saudi combatpairols. The
experience previously gained from regular particgra in
international exercises such as RED FLAG and IAD®ved
absolutely invaluable during the operational wopk{phase of Op
GRANBY. We experienced little difficulty in adjusgy to the
complex procedural environment in the Gulf and @&acetime
training proved to have been totally appropriatthtotask at hand.

However, a lack of AAR experience, particularly the part of
many of the Tornado crews being drawn from RAF Gemyn placed
a great strain on the remaining UK-based tankétbeavorst possible
time, and also took its toll on the stock of bask&loreover, once in
theatre, this inexperience of tanker operationgdesttempts to depart

Receiver's eye view of a VC10.
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from the established — and well-tested — SOPs wjeichardised our
ability to conduct wholly silent procedures and,casionally,
generated friction among units, unawaradfhocarrangements made
by others. Indeed, the utilisation of tanker asgsér®ughout the
training work-up period proved to be less than lidea on numerous
occasions one tanker could have done the work of tvad more
forethought been given to co-ordination of tasks.

This was to remain a recurring theme, even througkhe period
of hostilities and it is my view that the level 8AR representation on
the staff of the Air HQ was too low, effectivelyregisting of no more
than a two-man mission planning cell. It was, thenes difficult to
convince the customers that greater co-ordinatimhaarationalisation
of AAR assets would be of benefit to all concerned.

Operational training continued unabated for thmai@der of the
year, including work with the USN’s EA-6Bs, whichaw/to prove a
boon during the subsequent hostilities. Howeverattempt to obtain
clearance for the VC10K to receive fuel from USAEHKOs was
turned down by Strategic Air Command.

When the RAF established a Tornado detachmentaduk in
October 1990, it shifted the focus of tanker supparch further west
into Saudi Arabia, which left the tankers at Seebnemore remote
from the theatre of operations. Fortunately, theperary eviction of
No 101 Sqgn from Seeb during the Omani National Delgbrations
provided an ideal opportunity to explore a new fmra at King
Khalid International Airport (KKI), some 25km nortf Riyadh. This
was to become the VC10K main base for the condusadime AAR
ops.

The move was accomplished on 16 December whent
become something of a nomadic outfit, launchedait$ operational
training sorties from Seeb, Bahrain, Riyadh andukalio land at
King Khalid. At this point a detachment of No 55n3qVictor tankers
was deployed into Bahrain, where they took over N Sqn’s
facilities and quickly completed their work-up pbas

As much of the ground equipment had to be lefirgen Bahrain
for use by the Victors, and in Seeb for the Nimrotte VC10K
Detachment again found itself without proper grousupport, a
situation which was to prevail until the commencaimaf hostilities
in mid-January. Together with the perennial prolderhlack of space
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A Victor accompanied by a Tornado and a Buccaneer.

and fuel provision, in terms of engineering fa@k No 101Sgn was
right back to square one.

Nevertheless, despite the problems, in the threatms or so
running up to commencement of the air offensivenes®00 work-up
sorties — involving a fuel off-load of 14,000 tosne had been
successfully completed by the various elementh@fTianker Force.

In war there is a fine balance to be struck betws#rprise and
communication However, the element of surprise tedal on the
evening of 16 January, when the Riyadh detachmmmd outby
accident that the war was about to begin! Lacking a deditat
communication centre, | was unable to receive tlessage relaying
the ‘execute’ and, consequently, this was not weckiuntil shortly
before first launch. So, as the crews had not ladd® to in-brief on
the early sorties because of the need for abss@aeecy — and we had
inadvertently been given only theecond day’'s ATO - final
preparations were unacceptably delayed. Indeetialimionfirmation
of war was only provided by a young USAF maintemacaptain who
came to seek spare fuel pits for his first sixtyethsorties, which were
to be recovered in the early hours of the followingrning!

This chain of events could well have had a disasteffect on the
first night’s operations and, as it was, tankersewmit at unnecessary
risk by having to cut across conflicting tracksnbake good the set
RV times. Nevertheless, the aircrews did an oudstan job in
meeting the task and, having weathered the eaoymstthe ATO
system subsequently appeared to work well — a#idite expense of
some flexibility and the ability to make last miauthanges to the
plan.
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The largest of the RAF's tankers, the TriStar's wadce and
capacity made it ideal for supporting fighters ntaining combat air
patrols — in this case F/A-18s.

As time passed, the crews’ planning for the AARmrt packages
also became over-complicated by various units d@ugplifferent RV
positions and times, thereby increasing the paikfdr a much-feared
mid-air collision as ‘reading between the lines'tbé ATO became
necessary for the delivery of AAR support. Moregveonflicting
mixed tanker packages were programmed and, on cecesion, five
agencies from three different bases were taskecdotiribute to a
package of some thirty aircraft in the same limitgspace in bad
weather.

Obviously, the absolute priority for the tankeews was to meet
the immediate needs of the offensive aircraft amchétions, and this
very soon led to a few forays into unknown tergitdretween the lines
of the ATO, in order to generate the maximum fudb@ne — or to
deliver fuel to receivers who, for whatever readwag had to deviate
from the ATO routings.

An early difficulty was encountered in refuellindpe JP233-
equipped Tornado crews who, given the size and iwedf their
externally carriedordnance,had to refuel at relatively low levels
between 10,000 and 14,000ft where the cloud andukemce was
regularly at its least conducive. Nevertheless, tlas air battle
progressed, | am pleased to say that the tankemiplg process
improved immeasurably, thereby reducing the pateidir a mid-air
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An EA-6B taking on fuel from a VC10.

incident.

The tanker force continued to support both traitgl towlines
throughout the air campaign and, despite its sinigtse, the
TriStar K1 of No 216 Sqgn provided a welcome additio the force,
with its huge fuel uplift and its ability to supp@ombat air patrols for
extended periods of up to 8 hours. The TriStar seal for that role
and saved a considerable number of VC10 and Vaddres.

From the AAR standpoint there can be no doubtttheperation
was a complete success. As well as supporting wuar ar defence,
attack, recce, maritime and air transport forces,algo demonstrated
the value of interoperability with our NATO alliesd the Saudi Air
Force. Our most regular customers were the F-1dsE#i6Bs from
the Red Sea fleet, which were collected in the evastiesert and
injected into central Iraq to provide SEAD —suppies of enemy air
defences — for our Tornados. A similar service aig® provided in
the east to French Mirages, Canadian F-18s and 88\ Tornados.
Indeed, it was not uncommon to refuel aircrafttoée or four nations
concurrently, with, on one notable occasion, a e¢ankupporting
British, French, Canadian and Saudi receiverscatitrolled by US
AWACS.

Finally, some numbers highlighting the major ciimttion of the
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UK tanker force to the prosecution of the air watrleast 90% of all
RAF attack and air defence sorties were AAR depetdelose to
3,000 receivers were refuelled during hostilitieswhich a quarter
were of other nationalities. From an in-theatrekéanforce of just
seventeen aircraft, 750 sorties were flown withlmsis and with a
mere handful of air aborts. This represented tistagied achievement
of more than 300% of the peacetime authorised dlyiask, the
VC10K actually achieving more than 350%. Refuellings carried
out at all levels from 1,000ft to more than 40,@08hd in some of the
worst weather one could imagine.

So, in closing, forgive me if | reiterate my pripal
recommendations to the Air Power Symposium whidlofieed the
Gulf War:

» First | contended, and still contend, that AAR & a force
multiplier; it is a force enabler — after all, aakt 90% of all
RAF sorties were AAR dependent.

* Furthermore, | believed that, to get the best dutup limited
tanker assets, we needed proper representatiall, latels,
and much closer identification with one or both thie
offensive and defensive roles which the tankerdqnémarily
serves.

* And finally, | asserted that AAR was an entity teeilf and
that the role did not sit easily with Air Transpostith which
it had always been twinned for reason of commonaiit
aircraft types.

Clearly, this was a long-lost cry in the wilderseas the Voyager
is currently being introduced as a transport aseeNo 2 Group —
with a capability gap, to boot!
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SUPPORT HELICOPTERS AND THE GROUND WAR
Gp Capt Mike Trace

Commissioned into the Engineer Branch in 1969,
Mike Trace spent his first tour working on the
Lightning at Leconfield before training as a
helicopter pilot. He subsequently flew the Puma
with Nos 33 and 230 Sqns, in Northern Ireland,
Germany, Belize and Saudi Arabia. Ground
appointments included stints with the Army HQ
in Ulster, on the staff of HQ RAFG and at MOD,
command of RAF St Mawgan and three tours
W|th the Personnel Management Centre at InnswdBihce retire-
ment in 2001 he has acted as an Expert Witnesssiagvthe legal
profession on the peculiarities of military lifehd been Vice-

Chairman (Air) for the Wessex Reserve Forces’ aadefs’ Assoc-
iation.
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At the end of a day when we have examined in depldetails of
the Operation GRANBY air campaign, it is perhapprapriate that,
for this last session, we turn our attention to twwas happening on
the ground, or closer to it at least.

The ground war did not last anywhere near as langhe air
campaign — it was all over in just one hundred Bolevertheless, it
was still a major, multi-national undertaking. limast total secrecy,
the start line was translated some two hundredfiftydmiles to the
NW, then the attack was launched across anothehtwdred miles
of open desert through Iraq and into Kuwait by baek-door. The
First British Armoured Division alone comprised sortwenty-five
thousand personnel, and sixteen hundred fightitnjcles plus many
more in support. Add to that four other divisionsniake up VIl (US)
Corps; another complete American Corps attackirgpeeinto Iraq;
and a host of Arab allies and US Marines operadiogg the coastal
strip. That might give you a better idea of therallesize and scale of
the ground campaign. But that is not how it began.

First on the ground was the United States MarirpeHitionary
Force. Their initial task was to deter Iraq fromtezimg Saudi Arabia.
The 7th Armoured Brigade from Fallingbostel in Gany was
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nominated as the British contingent, and it wasg&tier Patrick
Cordingley who requested RAF Support Helicoptetd)($urely for

the evacuation of British casualties. That réld felturally to the
Pumas in Germany and, whilst Casevac had always d#eecondary
réle, this was the first time that it would be guimary task.

The pause between the Iraqgi invasion and our asetrrival in
Saudi Arabia three months later might appear undelpyed. After
all, SH had always claimed to be mobile and avéalat very short
notice. But the fact was that the rotary force hadn allowed to slip a
long way behind in terms of avionics. The Puma baly the basic
IFF, no secure radio, no electronic warfare equignmend a nav-
igation system dependent upon obsolescing groudd raeacons.
Whilst some protection against missile attack cdagdolted onto the
airframes, it soon became very apparent, that theival in the
American-driven airspace control régime required provision of
Have Quick radios and Mode Four IFF. Have Quickuiexi an
accurate electronic time sign@his could most easily be provided by
GPS, which, fortuitously, also solved the navigatiwoblem. Looking
back, | am quite convinced that we could not hgwerated effectively
and without major incident in the way that we didd the aircraft not
been fitted with GPS.

There was, then, a huge programme of modificatibith had to
be completed before we could take up our new-foduties in the
desert. In addition, there was much personal tginheeded:
enhanced NBC drills, both on the ground and inhfligand fighter
evasion, to name but a few. There was also an ahesamour for
individual live firing practice, mainly because t8A80 rifle had only
just been issued. All this training had by no mebhesn completed
before we deployed. Much of the avionics had tditbed in-theatre;
some arrived only days before the ground war bean.aircrew
familiarisation necessarily continued up to theyMast minute.

The helicopter requirement had also increased v
incorporated the whole of my squadron, No 230 SepmfRAF
Gutersloh, plus half of the only other Puma squadido 33 Sgn
based at RAF Odiham. All the intelligence inforroatbefore we left
strongly suggested that we would be at war withéreks; the pressure
was certainly on.

So on or around Guy Fawke’s night, two partieSHf personnel,
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A Puma in the desert. Just discernible are theyshéading edges on
some of the tail rotor blades — bare metal wheme photective tape
has been removed by sand.

aircraft and vehicles were flown and shipped ou&odi Arabia. The
destination was Al Jubail, an oil terminal on theliGoast, between
Kuwait and Bahrain. That was where the US Maring@deltionary
Force was based and where 7th Armoured Brigadelisathbarked a
few weeks before.

Jubail International airfield was crammed full Axinerican troops,
fixed-wing transport, off-loaded stores, burger sband Dunkin
Donuts. The only other airfield nearby, a Saudi 8lair Base, had
been taken over by fixed-winged aircraft of the M&rine Corps.
Instead, the US Marines suggested we could opetateside their
helicopters at Ras-al-Ghar, a Saudi Naval SEAL aamg on the
coast further south.

This gave us an element of security inside a pettachain-link
fence, but we could neither dig trenches nor pitehts on the
hardened surface. At least we had Portakabins apibus sand for
bagging. We were also able to keep most of ourpegent packed on
the vehicles for rapid deployment. Domestic accoufation was
found on the edge of Jubail in a Rezéyebmpound, built for
immigrant oil-workers. This was a dozen miles oraseay by road,
hardly a sensible way to go to war, but Jubail meger intended to be
more than our main base, with independent fligipesrating closer to
the scene of the action.

From the start, we decided to fly tactical paifrsiccraft, each with
constituted crews: two pilots, to share cockpit ki@xd in a high
threat environment, a crewman and a medic from Nd-idld
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A Chinook creating its own sandstorm, an inevitaldlasequence of
desert operations.

Ambulance Regiment. These soldiers were mostlyapes; few of
whom had ever flown, but they amazed us by ragityning how to
call airborne threats using the clock code, whileking sideways out
of the cabin windows of a manceuvring helicoptere Tdur-man crew
had considerable equipment to be taken on eacht:flgmergency
water supplies and personal survival kits; fullceew and ground
respirators plus six individual NBC suits; weapom@gnmunition,

escape maps and so on. When aircraft were dispesised in

temperatures of +40° Celsius, locally supplied pipktrucks became
essential just to get everyone and everythingedtdicopter.

The very fine sand of the Saudi desert causeddenable damage
to both engines and rotor blades. Main blades aildrdtor blades
were being abraded faster than anyone expectedthangrotective
tape applied to leading edges had to be replaeegidéntly, especially
if landings had been made onto unprepared sance Bloprising, was
the apparent failure of the polyvalent intakes tfog engines. These
had been designed for the French Army’s operatio&had, but sand
was still getting into our engines and wearing ddva compressor
blades. Engine life, normally 400 flying hours, waften reduced to
40. At one stage before the war started, everyesparma engine
available to the Ministry of Defence was in Saudaia with me. Nor
was that the only difficulty. The dust cloud blowap during the
approach often obscured the landing point; at nitdjié became
treacherous. Revised approach techniques hadpmbgsed, and pre-
planned landing sites sprayed with crude oil inastempt to keep
loose sand down to a minimum. The problems wittdsaare never
completely solved.
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Wg Cdr Trace and Brig Cordingley
making sure that Sir Harry Secombe is
safely stowed aboard his helicopter.

Airspace co-ordination was com-
plex. A network of turning points was
established across the whole area, to be
linked up by random routes which
would change at 6-hourly intervals.
Whilst this was much like the
SUPPLAN MIKE" that we had been
used to during the Cold War, the
turning points were more obscure in a
flat, featureless desert. Even major
cross-roads could be covered by drifting
sand and become invisible from the air. Then therdination level
between fixed-wing and helicopters was set at 258bbve ground
level day and night. That meant that all our flyimwguld have to be
below 200 ft, ideally very much lower. Whilst skiegre generally
clear and the desert had few vertical obstructigmeblems were
magnified on night vision goggles. Worse still, fival assault would
inevitably be planned for when there was no modntlig

There were lighter moments. Sir Harry Secombe dessrmined to
make people smile when he visited. It started, teniionally, the
moment he arrived by Puma, when he missed the cémand fell
onto concrete underneath the aircraft. Here wa$ gear-old lying
flat on his back, but as | crouched down in trefiaha | found him
giggling. Throughout his visit his laughter was edfious; it set
everyone around him laughing. But the Brigadier &ndere very
serious putting him back on the helicopter.

It was only at Christmas that we in Jubail becamvare of a major
revision to operational plans. The British wouldlanger fight up the
coast in support of the Marine Corps. The Marinesendisappointed,
because they really valued our heavy battle tamksit is safe to say
there were few regrets on the British side. Regimraalong the coast
was the route most obvious to both allies and eneang would
certainly have involved heavy casualties. Instéld,brigade was to
be expanded to a full Armoured Division, we woule jbined by a
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dozen Chinooks and more naval Sea Kings, and thaewBritish
ground component would be re-subordinated unde{Wd) Corps.

Seven Corps were in the process of deployingdaatiea of Hafir-
al-Batin, from where the main allied assault wolld launched,
through Irag and into Kuwait from the west. Theraswonly one
single carriageway for redeployment; it was called tap-line road
because of the oil pipeline which ran its full lémglongside. This
massed movement along a single route was vulnetabfghysical
attack but, more importantly, it had to be conddatader conditions
of absolute operational security. The strategipisse of the planned
attack was paramount.

The logistic resupply of the 1st British ArmourBilision was a
task way beyond the capability of the Chinooks,they would prove
invaluable for urgently needed items, particulanher such a distance.
Towards the end of January, they began moving sgppb Logistic
Base Alpha, which they made their main operatingebahortly
thereafter.

The new main operating base for both Pumas andl is®a Kings
was within King Khalid Military City (KKMC), an enanous fenced
off area of desert about the size of Hampshda one side of us,
beyond the RN Sea Kings, was an American Patritietya on the
other an American field hospital equipped with ta@mplete body
scanners which, at that time, would have been thwy ef many a
National Health Service hospital. The Casevac tagk now to be
split: the Sea Kings would fly the rear loop bacKtibail, as they had
greater endurance; the Pumas would fly the shddewvard loop
between field dressing stations and the field liakpear to KKMC.

The helicopters were now dispersed over a wide,andth a
protective sand bank or ‘berm’ bulldozed around tieole site,
including our tented accommodation. The intenti@s still to have a
forward flight, but the bare desert and absencamything offering
concealment drove us towards the concept of onelendiut well-
defended, forward base. For major servicing orirgpahe aircraft
could be brought back to KKMC, even if a little pefrom the
Chinooks was needed at times!

Then one day, just before the ground war begarthase on the
main Puma base in KKMC were stunned by a suddeorneus
explosion, which sounded very close, followed by slound of bits of
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US soldiers recovering bits of the Patriot misstiest had created
some excitement at KKMC.

metal raining down upon the camp. After emergenay drills and
checks on the chemical detectors, the all clear seamded and we
ventured outside to check. We were soon joined & Army
personnel intent on collecting every last piecdafriot missile they
could find at our site. It would appear that twossiles, launched
against the same target, had collided above usaRaivly, not one of
the helicopters was damaged by falling debris.

The border between Saudi Arabia and Irag was rdablyea series
of sand berms, with intervening barbed wire, olidtoms and ditches
which would probably be flooded with crude oil aset on fire. The
minefields were thought to be extensive and thepsowell dug-in.
Specialist American vehicles would make the injtizarrow breach,
through which huge numbers of fighting vehicles hiad pass
unimpeded, before the armoured divisions could fapmin fighting
order on the other side.

After all the meticulous planning, the actual loteaefore dawn on
24 February was an anti-climax. The ditches wettesab alight; the
minefields were not as large as expected, andribey troops were
scattered in small groups and apparently devoidbftiters. The
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A Chinook-load of PoWs being flown to Hafir-al-Bati

progress of all four divisions of VII Corps in lirabreast was faster
than anyone had expected, and plans were hurriedlyght forward
in order to maintain momentum. Scarce was there fion tanks to
refuel and re-arm. Mercifully, there were few allieasualties, but a
new and more pressing task then loomed.

Forward ground units became bogged down by prisoakwar,
who were giving themselves up in enormous numbBosmaintain
progress, PoWs had to be collected, allowing ttesiiporary guards
to get back to the fight. A PoW compound was hastdtablished
near Hafir-al-Batin, and Pumas and Chinooks fleutibcapacity day
and night to recover them from where they had sdeeed.
Eventually, the British collected 7,024 prisonerfs war, the vast
majority of whom had been flown into Hafir-al-Batiy helicopter.

Bad weather precluded all helicopter flying on fiist night, and
subsequent nights were only marginally better. @igkt will abide in
the memory of many of the crews who were airboliméhe midst of a
long, multi-aircraft transit in the small hoursyveeal thunderstorms
erupted. In pouring rain, with lightning flashesalound, the goggles
barely coped, but the crews did and all aircrafimeed safely.
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Burning oil wells; this picture was taken in dayitg

Nor was visibility any better in daylightor by now the oil wells
right across Kuwait were alight and plumes of chgkidense black
smoke were everywhere. There seemed to be no gdpedn them.
Thankfully, this was the day that President Busimoamced the
ceasefire.

The day after, 1 March, | was tasked to meet a Nealand
Hercules at Kuwait International Airport and fly @eal de la Billiere
around the divisional area to congratulate theidritroops. His final
call was to the newly reinstalled British AmbassattoKuwait. The
Embassy had only been recaptured the previous gadykb Special
Forces, entering through the roof for fear of bottaps. Two Pumas
parked on the football pitch outside the Embasgidha attracted
crowds of locals celebrating liberation. Whilst faes congregated
around the aircraft, Kuwaiti men drove round andnab firing guns
vertically into the air. | remember wondering whedethose bullets
would land.

On our way back to the airport, we showed the Genthe
devastation around the road leading back towardsraBaFleeing
Iragis had taken every vehicle they could find heit panic to get
home. When allied ground attack aircraft had bldckee carriage-
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way with wrecked vehicles, the escapees used ther.otVhen that
was blocked they drove on the hard desert, buethes no way
home. As we flew over, Kuwaitis were beginning to through the
vehicles. This was not so much looting, rather thveye recovering
equipment stolen from them in previous days.

Whilst they were waiting for General de la Bilketo return, the
New Zealand aircrew had grabbed a multi-barrelugdo artillery
piece as booty, and it was chained down on the esaamp. The
General had entered by the forward cabin doort 8@$ only when
they were airborne that he spotted the gun. Applgrehe Kiwis went
white when he asked if they had checked it for lydodps.

We slept on the Embassy floor that night, but beflurning in
went for a walk in Kuwait city. | vividly remembéat there was not
a single electric light in the city, and we sawrjmalists in the best
hotel cooking themselves a meal on hexamine staves.decorative
brick work in the pavements all along the waterfrbad been ripped
up and used to build a defensive wall along theeshahich even
incorporated pillboxes. Inside were hundreds of RP&&inds.

Every Iraqgi tank we had flown over that day haérbéeug in and
individually protected by a sand berm. They werllp unable to
manceuvre and were all facing south, the directtomfwhich they
had expected our attack to come. Nearly all of thewh been hit with
armour piercing rounds fired from the west. That ashieved total
strategic surprise on the ground is due entirel{h&intensity of the
air war and the removal of Iragi eyes and ears. whist the actual
liberation of Kuwait could only have been effectsdground forces,
none of the ground commanders | knew would denyith@ould not
have been done so quickly and with so few allieshialiies, had it not
been for the Air Campaign.

Notes:

1 The Rezayat Group is a large, and expanding,nbssi enterprise, with its
headquarters in Saudi Arabia but providing a wideety of services and facilities
across the Middle East and elsewhere.

2 In the event of war, COMAAFCE's SUPPLAN MIKE walihave provided a

network of predetermined low-flying routes in theen@al Front region, aircraft

adhering to these tracks were assumed to be fyietidise not doing so were liable to
be engaged.
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AFTERNOON DISCUSSION

Peter Symes.The potential impact of thBcudattacks on Israel were
a great cause for concern. Can the panel commerhepolitical
value and the military effectiveness of the RAB&Idhunting.

Air Chf Mshl Sir Patrick Hine. The big worry was not the physical
damage that th8&cug might cause so much as the political damage
they might inflict on the solidarity of the Coatiti. Saddam’s attacks
were a deliberate attempt to provoke Israel ingpoading militarily
with the aim of inciting a ‘jihad’ (holy war) thatould cause a break-
up of the coalition. Fortunately, the American Adistration were
able to dissuade the Israeli Government from taking offensive
action against Saddam. ‘Leave it to us’ they sai Israelis did, and
the US in turn rushed Patriot missile batterietstael to help contain
the Scudthreat.

So far as antbcud operations were concerned, we were very
successful at neutralising the fixed sites. We kndvere they were
and we took them out in the early stages of theainpaign. We were
far less successful at countering the moBiteics and there were quite
a lot of these in Western Iraq. We used Speciatd®ras well as air
power in our efforts to locate and destroy themltid not think that
we can claim more than very limited success.

Air Chf Mshl Sir William Wratten. We had LGB kits in-theatre
from the outset, but when | sought General Hornpgsmission to
bring out some Buccaneers — this was actually befbe war had
begun — we were reassured that his F-15s wouldleet@ provide alll

the laser designation that we would need. What ile’tdwant, of

course, was yet another different type of airdratheatre, with all of
its associated support elements. The availableeldisf were already
overcrowded, particularly Bahrain, and the SaudieB&ommanders
were becoming increasingly leery about acceptingeradrcraft.

In the event air supremacy was established vepidisa so the
Tornados moved up from low-level to medium levelticpating the
promised designation support. Unfortunately, thiaih'd materialise
because the political implications of tBeud meant that Horner had
no alternative but to do his best to neutralise ttiveat that they
represented — and that meant that his F-15s wdyechmmitted. So
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that was why there was an hiatus between the JpA&88e and the
start of effective medium level bombing — and it was that which
limited the RAF’s ability to contribute to the at8cudeffort.

Hine. The USAF didn’t have all that many laser designgpaircraft
themselves. Some of the F-16s and, | believe, dnéhe F-15E
squadrons, perhaps about 30 aircraft in all. Szag always going to
be a scarce resource.

We had first begun to worry about having a viaslkernative to
Tornado GR1 low-level attacks with JP233 back inoDer 1990. We
had done no medium-level bombing in either Strikem@and or
RAF Germany for years, so it was clear that the ardy we could be
effective would be by using the Paveway/Pavespiiion. As you
have heard, we deployed 1,000 pound bombs with ki&Bbut their
use was entirely dependent on the Buccaneer whichtlaen the only
aircraft in the RAF inventory with a designatingoaahility. This was
always something that concerned me and | asked ASkhdy’
Wilson, our original in-theatre Air Commander, topaoach General
Horner over deploying some Buccaneers but he redeimuch the
same answer as AVM Wratten got later.

I wish now that | had pressed the point earlierhiad done so, we
might have avoided that unfortunate hiatus whicteld 11 days and
during which we really were not achieving very mwthall. That in
turn caused some difficulty for us with MOD. Duritige Options for
Change Defence Review earlier in 1990, there hat lsensiderable
pressure to reduce the number of Tornado GR1 sonsadn the basis
that this aircraft was the most expensive in th&=RAnventory. Once
the JP233 phase had been successfully completedwantegan
medium-level bombing, the MOD wanted to know how were
doing. It took a while for the Battle Damage Assassts to come
through but, when they did, the results were prettympressive —
hence the embarrassment and concern, although dople who
understood the art of the possible, the poor reslibuld have come
as no surprise. It is important to appreciate ttlas was not
exclusively an RAF problem; most of the USAF welsoadropping
dumb bombs from medium level with similarly disapying results.
With hindsight, of course, | wish that | had myselken up the need
for the RAF to have its own LGB capability in theatwith either
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Horner or ultimately Schwarzkopf.

Air Cdre Bob Lightfoot. One of the more unpleasant legacies of this
war is concern over the effects of the inoculatitrest were admin-
istered to counter Saddam'’s biological agents. Frmgnperspective in
the MOD, it all seemed pretty unsatisfactory. We hathrax readily
available, through the livestock and butchery bessn and we brewed
up something for botulism using Porton Down’s doaitd — and | had
the rather unusual job of disposing of the herérafhe war. There
were two other biological agents as well, althougbrton Down
didn't actually have a biological agent detectotiluine MOD was
able to find a way to help them with that. In tota¢ thought that
everyone would have four inoculations, but it tutreut to be five
because, in-theatre, there was concern over pertosisg released —
and on top of that, | believe that there was aedhsepellent spray
being used around the tented accommodation. At M@DQwvere only
aware of the original four jabs and it seems to timat asking
untrained troops to sign a piece of paper consgnarbeing given all
these inoculations was a bit unfair. How did tHaypn theatre?

Hine. Well, we obviously felt obliged to provide ouegple with as
much protection as possible against the projecteemaal and
biological threat posed by Saddam. Hence the cibaktanjections
that you mentioned. Some people thought that tleis unnecessary
but we at the JHQ and the MOD took the view thatskeuld go
ahead with the programme. Not to have done so wsutdly have
been regarded as irresponsible if the threat hahie materialised. |
recognise that there have been some post-war catndins from that
decision, but | really do not see what else we @¢dslve done at the
time.

Air Cdre Geoff Simpson. | felt very uncomfortable about the way
the vaccination programme was handled and, paatigubbout the
multiple injections. While my people may have bgeepared to sign
for a single vaccination (eg anthrax or plague)sting advice that it
was safe and necessary, | know there remained megarvations
about the cumulative impact of having four or folifferent jabs and
pills at the same time.

| am convinced — as were some of the doctors wetedd me in
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Belgium and the UK — that, notwithstanding thatid dot have any
significant side-effects at the time, the subsetjbesak down in my
immune system, some six months after the evenhgtg had some
link to the four or five treatments | received usf 48hrs; certainly, |
have never had anything like it before or since.

Air Cdre Graham Pitchfork. A question for Jerry. In the past the air
force has always fought using formed squadrons. féand yourself
commanding a detachment composed of elements dravwm | think

it was, five squadrons, and including two other &ijon Comm-
anders. How did that work out? — and was that igji@ way to have
done it?

Air Cdre Jerry Witts. It was six squadrons actually, with the odd
individual from even more. But it worked becausegbrit de corps-
the guys just lumped in together and got on withirit effect we
formed our own Tornado squadron with its own idgn#s members
of the Tornado community, most of us already kneaheother from
around the bazaars and it just worked. Perhapbdsieevidence | can
cite is that, twenty-five years later we held anien — and everybody
came.

Hine. You raise a very interesting issue. We decideg garly on, at
the instigation of AVM Wilson, to deploy only ourast proficient
GR1 crews, thus excluding those who, while offigiatieclared
combat ready, still lacked front-line experience.tBe initial cohorts
were our most experienced people who were drawm fioross the
GR1 force to create mixed squadrons. At the timesoarse, we did
not know when the fighting might start. If Saddaedhdecided to
invade Saudi Arabia, we would have been at wariwidays. As the
likelihood of that subsided, we had to decide howgl we were to
keep in theatre crews who had been training haxemtlow level in
high ambient temperatures, and we concluded the¢ thr at the most
four months was about right. As a result, a prajvesrotation of
crews started in December. Shortly thereafter,tithescale for war
became clearer but by then we were committed tchlageover.

The lesson for me was that when someone is decleoenbat
ready, then he is ready for live operations. If ygmu to war with
constituted squadrons, then the crews will ineWtagdmssess varying
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degrees of experience and skill, but they will &¥, definition, be
capable of doing the job. As it was, the more jumi@ws that came
out with the rotation actually did very well, sorokthem performing
better than some of the most experienced crewsshwinpes to show
that if a crew has been certified as combat retidby should do the
job well regardless of how many hours they havéype.

Al Pollock. It was a British company that designed and built
Saddam’s bunker. The American’s had some prettyasgive bombs,
so why wasn't it attacked? Was there a politicaliglen to leave it?

Wratten. Our target was Saddam himself, not the many plétss

he might be hiding, so a particular bunker was awtially a target
unless he was known to be in it. Quite a lot obetfivas expended on
trying to locate Saddam but, as we now know, he eaastantly on

the move and rumour had it, with some justificatidrelieve, that he
used a taxi to stay mobile during the dark houosn& quite sensitive
sources were involved in trying to find him but never did track him

down. We got quite close on occasion, but we wakays too late.

And, to my knowledge, his bunker was never targeted

Mike Thompson. There were stories at the time that if Saddanewer
to use chemical weapons, we would retaliate inpgmapriate fashion.

| recall, for instance, newspaper articles sugggstiombing reser-
voirs to flood Baghdad. Was there any truth in ahghis?

Hine. At least a grain. Jim Baker, the American Segiebf State,

had made clear to Tariq Aziz at a meeting in Genevhe run-up to
war that if Saddam used chemical and/or biologweapons, there
would be a response in spades. | believe that Saddarrectly,

interpreted this warning as a risk of nuclear &ttaed he would have
assumed that the Americans had nuclear weaponalaleain theatre.
So he did not use WMD against us. That said, wevkiinat he had
used chemical weapons against Iran and his ownlgeapd we had
to expect that he might use them against us, edpeagainst

coalition ground forces which would have been pal#rly vulnerable
during the initial breakthrough to chemical attadttslivered by

artillery. But in the event the Americans were ®gsful in deterring
him.

Wg Cdr John Stubbington. What were your personal feelings about
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the decision to stop after that remarkable 100-lcaumpaign?

Hine. My personal view is that we stopped too soon. Wéee only
24-36 hours away from completing the encircleménhe Iragi army
inside Kuwait, which would have enabled us to reige all the
remaining armour and artillery before letting tloddgers go home to
Iraq. But for various reasons, notably the desipaobf Iraqi convoys
by air attack when caught in the Mutla Pass as te&gated from
Kuwait City towards Basrah, that did not happenlicCBowell was
concerned that the international media would give ot of stick as a
result of this so-called ‘turkey shoot’, so he vikaen to call a halt. |
don’t think Schwarzkopf was too upset about it @ithecause he had
won a spectacular victory on the ground in justagsdand with only
very light casualties — about 250 dead across th@eacoalition. He
was always concerned about incurring heavy cassaltind it was
arguable that had the Iraqgis been trapped insideaifuthe remaining
Republican Guards might well have fought much hamdeorder to
get out. The facts were that the Iragis were wafging in disarray,
and we had liberated Kuwait and were thus in atjposto restore the
legitimate government, ie the UN mandate had baby rihet. In the
light of that, Powell won the day in Washington apdrsuaded
President Bush to suspend all offensive operatidis.| said, |
personally would have preferred to finish the jdb imcidentally, the
UK was not consulted — not even the Prime Ministerwas simply
informed that the American Administration had decicbn a cease-
fire.

Wratten. | think that, if the world had been able to see wtha Iraqi

Army had done to Kuwait City — the pillaging, themton destruction
— and the war crimes that had been committed +nktthere would

have been a better understanding of what was hapgpem the

Basrah Road. That wasn'’t Iraqgi kit that was beiegtbyed, it was
looted Kuwaiti possessions, most of it in stolerwiiti vehicles. If

more publicity had been given to those aspectdierathan the
carnage, who knows whether there might not have leedifferent

outcome. Incidentally, speaking for myself, | sawvavidence of the
rumoured distaste that the aircrew were said te ed for what they
were doing on the Basrah Road. It was a targetlatdvas that.



The Basrah Road.

Hine. It occurs to me that embedded in your quesyon, may have
been asking whether we should have gone on to BalyiMy answer
to that would have been ‘No’. It would undoubtetiigve been the
wrong thing to do, and we were ill prepared to toln a purely

military context, we could | suppose have pausedyauped and
allowed the logistics to catch up, and then goneboi this war was
not about regime change. We had held bilateraludsions with the
Americans on this issue before the conflict stariadwhich | was

involved, but it was agreed that that unless Sadoede extensive
use of chemical weapons and inflicted heavy cassgalth us as a
result, we would not march deeper into Iraq.

Air Cdre Mark Leakey. Given that all this was only a matter of
months after the end of the Cold War and well kefthe est-
ablishment of the Permanent Joint HQ at Northw@&idPaddy, how
intellectually and doctrinally prepared did younrdayour staffs — feel
about handling an operation of this sort.

Hine. | was a bit of a heretic over the creation & Bermanent War
HQ, basically because of the very satisfactory ggpee we had had
at High Wycombe in 1990-91. MOD had then appoirgeingle Joint
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Commander and designated one JHQ to control allopé&rations by
naval, air, land and Special Forces, and it haavatked very well. |
do not recall encountering any major problems &figdnter-Service
relationships, and both the Navy and Army fieldededlent Deputies
to join us in the JHQ. So, from my perspectivepuld see no real
need for a new and different HQ with associatedtih@l overheads.
Dick, do you have a view?

Air Chf Mshl Sir Richard Johns. All | would add is that in July
1990 we had just completed the first full-scalegdhweek, out-of-
area exercise to be controlled from the new buakétigh Wycombe
and that experience stood us in good stead whew aveeks later we
were committed to Operation GRANBY agdaint HQ.

| would echo what Sir Paddy said about the peezkiseed to
establish a Permanent JHQ at Northwood, which was af the
recommendations arising from the ‘Frontline Fidtfence review of
1994. At the time, | thought that, in the light@ir recent GRANBY
experience, and with the military adjusting to gigant force level
and manpower reductions, it was hardly the timeedse the C2
arrangements that had so recently been testedhamwehsto work. |
was Chief of Staff at Strike at the time and bot#ndél John Thomson,
who was then CinC, were vociferous in our oppositio the project,
as was John Wilsey, who was CinC Land down at \Wiltbhe only
supporters of the PJHQ proposal were at Northw&ad.— three or
four years later, | had changed my mind. It hadnbé®e right
decision. | don't think that, in 1994, any of udhany perception of
the way in which the world was going to change #re manner in
which our forces would find themselves committedatcseries of
operations, some large-scale, some small — but oftacurrent. With
the benefit of hindsight, | don’t think that we d¢duactually have
managed all that from High Wycombe as well as & baen done
from Northwood under a Chief of Joint Operatiors €JO — with his
own joint dedicated staff

Stubbington. Target selection. Was that entirely a mattetGeneral
Schwartzkopf and his in-theatre military staff, was there some
higher political guidance?

Hine. Our politicians didn't interfere in target selectiat all.
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Wratten. Target selection was entirely a matter for the Rilao Cell,
in the light of the latest guidance emerging fréma tegular O Groups.
Any uncertainty would have been resolved locally rejerence to
General Horner, or if he was uncertain, by Gensclwartzkopf. But
| doubt that that ever happened, because the savggre reasonably
obvious. There were some sensitivities after we daduple of wild
bombs — you may remember an incident in Fallujaleretan LGB
had simply failed to guide. From then on we wereemmareful about
planning our line of approach to a target. In tgathat was more of
public relations exercise than a practical limaatibecause there is no
telling where a wild bomb will go — it just ‘lookedetter’. Target
selection was a local matter for the Planning Staff

Hine. The only incident that | am aware of that causehitaof
consternation in Washington was the bombing ofstiwealled air raid
shelter in Baghdad. It had been a stand-by comnaart control
centre and used as such in the past. There was igteitigence
indicating that it had been reactivated. It wasdfwe targeted and
hit, very accurately, by a F-117. Unfortunately vas now know, the
bunker was not being used operationally but insteathelter families
of a number of senior Iragis, a substantial numiifesvhom were
killed. That did result in Washington taking aléitmore interest in the
targets being attacked in Baghdad.
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JOINT COMMANDER'S CONCLUDING REMARKS

We have had a long day and | will not therefoterapt to sum up
the day's proceedings. Suffice to say that we hadesome excellent
and varied presentations, for which | should lika behalf of
yourselves and the Society, to thank all the spsake

Given the size of the Iraqgi ground forces commditi® the Kuwaiti
theatre of operations and their well-prepared defgnit was essential
through the use of air power to gain air supremexprevent Saddam
from effectively controlling his forces, and to hasolate and prepare
the battlefield through interdiction. The highly tensive and
successful air campaign, lasting five weeks, anavitich the RAF
made a significant contribution, was the preludeataquick and
decisive ground operation that defeated the Iragies within just
four days. The media sometimes portray this candiicthe 'Hundred
Hours War' but it was in truth a predominantlywaar that graphically
and clearly demonstrated that with precision guide@pons (PGW)
air power had at last come of age. PGW proved quaatily effective
in destroying key strategic targets in and arourgHsiad, but they
were also effective against a wide variety of tadtitargets such as
key bridges, hardened aircraft shelters and indadidtanks. We
should remember of course that only about 10%Idhalair weapons
delivered in Gulf War | were 'smart' and that dranadather precision
bombing capability had yet to be developed. Thate#ater in time
for Gulf War II.

The Gulf War of 1991 was a sharp reminder of vdaat happen to
even a large and well-equipped army when caughipen ground
against an opponent enjoying total air supremasgmnietimes felt that
our politicians have come to take air supremacy agven, but in
future we may well face situations where we haveety fight hard to
obtain air superiority, let alone air supremacy.

It is a sobering thought that at the time of GAlir I, the RAF had
twenty-eight front-line fast-jet squadrons: elev@frornado GR
squadrons and six of Tornado F3s, three of Jagthaes Harrier, two
Buccaneer and three Phantom equations. We alsbadila Canberra
squadron which, while not used in the 1991 conflaintinued to
provide very useful photographic reconnaissanci wetl after Gulf
War Il. By comparison, when current MOD downsiziptans are
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fully implemented in about a year's time, the RAHF have just seven
fast-jet squadrons, with the possibilitf/a further Typhoon squadron
being added later to the order of battle. Thatesgnts a 75% cut in
the RAF's combat front line since 1991 — a hugectdn that carries
a very significant risk to our national securitytérests in an
increasingly unstable world. Unless the UK is predao accept more
tightly-drawn restrictions on its future involvemern military
operations, it will certainly need to place greammphasis on combat
air power than it has over the last 20 years.

Finally, let me say what a great honour and pgel it was to have
been Joint Commander of our forces committed to r@jmm
GRANBY. And let me pay tribute to all our servicemand women
who took part, not just in our combat units buibaddl those who in
one way or another supported our forces so welgnoore so than
the logisticians and communicators who worked alisolonders.

| hope that you, the audience, have enjoyed yayrashd that from
the presentations and subsequent discussion psmaediave learned
things that were new to you, and notably aboutpdme that the RAF
played during this conflict. In my view, all thogevolved, especially
our aircrew, more than upheld the proud traditioheur Service, and
are well deserving of the nation's gratitude.

Thank you for coming, have a safe journey homel have a
pleasant weekend
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BOOK REVIEWS

Note that the prices given below are those quotedybthe
publishers. In most cases a better deal can be obiad by buying
on-line.

Buccaneer Boysby Air Cdre Graham Pitchfork. Grub Street; 2013.
£20.00.

There have been several recent ‘Boys’ books ddvdte a
particular aeroplane or campaign and the (by nowenof
septuagenarian) folk who flew them or participatddccaneer Boys
is a particularly good example of the genre. Whilked as the author,
Graham Pitchfork did far more than merely record personal
reminiscences. As the driving force behind the guj his real
contribution was in persuading other members of Bhecaneer
Aircrew Association to put pen to paper, probabty mean feat in
itself, and then editing the results. The end pecbdsi a collection of
stand-alone essays reflecting the experiences ofitatwenty-five
individuals. Half of the contributors are, or weRAF pilots with the
balance being made up of RN, SAAF and USAF pil&8F and
SAAF navigators and a solitary RN observer — albag with 2,500
hours on type and 600 carrier arrests.

The breadth of experience embedded within thisctien provides
an insight into Buccaneer operations from the pmtype of a first
tourist, via OCU instructor, QWI, Flight and SquadiCommander to
Station Commander, and even some thoughts at AQ®El. I&he
aeroplane’s 33-year career embraced flying frororafir carriers and
shore bases in the strike/attack role in both awerland maritime
scenarios, including participation in live operagan Angola and in
the 1991 Gulf War. Along the way, it invariably ingssed in realistic
training events like Red and Maple Flag, repeatedonstrated its
effectiveness in major exercises and, for good oreagarticipated in
the Beira Patrol, brewed-up the Torrey Canyon i6718nd ‘wired’
Beirut in 1983. All of these activities, and moaee described in this
book.

While the air marshals of the 1960s had been obtaehelp out by
providing RAF aircrew to fly RN Buccaneers in ordermake up a
deficit in FAA manning , having set their sightsthie TSR2 and then
the F-111, they had never wanted to ‘own’ any ef Navy’s second-
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best ugly ducklings. The demise of the aircraftriearforced their
hand, however, and when obliged to adopt the ogxhaeroplane, the
RAF found that it had actually acquired a star qraner — something
that the ‘boys’ who had been flying it for some dilmready knew.

There is, inevitably, a degree of repetition ie thles told in this
book, not least because everyone’s exposure tadiaplane began at
the OCU, and it is evident that the first flight & Buccaneer,
especially in the underpowered Mk 1s, tended toarak indelible
impression on a pilot and, since there was no tied-gnodel, this
experience could be equally memorable for the uesdr in the back
seat. Other recurrent themes are a universal réaygof the value of
having a second man in a crew, the mutual respsateen pilots and
GIBs (guy in the back), the ease with which RAF & personnel
integrated and the degree of executive and supeyveuthority that
was vested in navigators — relatively commonplagcday, but |
believe that the Buccaneer community were trendersetin this
respect.

| use the term ‘community’ advisedly, becauses ivéry clear that
the men who flew the Buccaneer saw themselves asbers of an
exclusive club. While their aeroplane may have &bk little odd to
some, it was actually an extremely capable longedoad carrier and
no slouch at the lowest of low levels. To get thstbout of it, it
needed to be flown with élan and to do that thereiv needed to be
just a bit special — and the OCU'’s reputation f&kirig no prisoners
will have ensured that most of them were. As altethey felt like an
elite. They were good, and they knew it, and, begigtively few in
number, they all tended to know each other (soséimee names tend
to keep cropping up in the narratives), all of whitad a positive
influence on their corporate professional perforoear- and their
considerable reputation for their ability to ‘sd=a’.

| found this 223-page hardback, with its two plgo#phic inserts, a
delight. The descriptions of flying activities aimtidents are vivid,
some of the anecdotes are laugh-out-loud amusidgeferences to
that sense of ‘community’ and a real affection tlee aeroplane just
keep cropping up. If there is a deficiency, it i@ tack of a direct
contribution by any groundcrew. But this is a bdmk and about,
aviators and many of them do acknowledge in pasgiagextent to
which they depended on technicians and logisticiainsdeed David
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Wilby provides some balance by devoting severahgraphs to this
issue.

Having really enjoyed reading this book, whendafeed the end |
was surprised to find that my residual emotion wasesentment.
Why? Because | had been obliged to spend most oflyimg time
sitting facing backwards in the dark in the bowaflsa Vulcan while
these other guys had been having such fun. Boeetpasters. If you
are prepared to risk a similar reaction, | strongdggommend this
book. It's a very good and very entertaining read.

CGJ

The Avro Type 698 Vulcanby David W Fildes. Pen and Sword;
2012. £30.

The previous Chief Executive of the Royal AeroraaltSociety
and | first met on the flight deck of an Avro Vulcd2 at RAF
Oakington in 1967. It had been brought in to coogitrainee multi-
engine pilots that we should join No 1 Group of B@nCommand
and Keith Mans was sufficiently smitten to wax ¢ai about the
mighty delta. It would be ten years before | goflyothe Vulcan but
Keith was right — it was a tremendous machine amg for which |
have only the fondest memories. | nearly lost ab@ama once — never
a Vulcan, and the fact that it looked after a whiotst of aircrew
while being a primordial weapon of war spoke volsnfier the firm
foundations on which the ‘flatiron’ was built.

Brian Fildes’ overview of the design and developtef the
Vulcan is an obvious labour of love. There havenbseme terrible
‘cut and paste’ histories of the Vulcan over regggdrs but as soon as
| saw that this volume had been endorsed by Haalynes, chairman
of the Avro Heritage Centre, | knew we were in dad@ads. This isn't
a chatty read — rather it's a marvellous compendatdirthe evolution
and chronology of the Vulcan from the original gpeation through
every bit of kit on board to specialist advice foodel makers. It is a
tremendous book for dipping into and for findingt yanother
serendipitous piece of fascinating informatiomterviewed many of
the original design teams in the 1970s and | prdpgethe bar with
Avro chief test pilot Roly Falk at Scampton in 19&uUt | never knew
that some Avro bright spark proposed a low-levelygt marker
version in the 1951 Type 698 Design Brochure. Bégick with that!
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The content and the price of the book are riglhie Bulk of the
book is focused on the early years but there isirge rof hitherto
unpublished archive documentation and photograplejoy. This is
not an operational history but it doesn’t pretendbe. The paper
projects — the Vulcan interceptor, the VSTOL Vulearnerge on the
barking, but they reflect a bygone age when Briishospace was at
the forefront in so many fields and national selfftdence was
boundless. Acting the clever clogs | tried to fisdme howlers to
point up, but | couldn’t. David even mentions tredebration of the
Vulcan’s twenty five years in service which waschat Scampton on
25 July 1981. He doesn’'t mention that AOC 1 Gp edskie with
producing the cabaret but | forgive him.

Read this 487-page, extensively illustrated booki gaze on
XH558 in wonder. | will leave the last word to Hatdolmes. ‘I have
no hesitation in commending this book as the difmiwork on what
has become an icon of aviation, the Avro Vulcarcouildn't have put
it better and you will not find a better Vulcan oo
Wg Cdr Andrew Brookes

The Great Escaper — The Life and Death of Roger Buaell by
Simon Pearson. Hodder & Stoughton; 2013. £20.

The year 2014 marks the 70th anniversary of thesnescape by
RAF and Allied officers fronStalag Luftlll, an event immortalised in
Paul Brickhill's The Great Escapand the Hollywood film of the
same name. The mastermind behind this epic eveat Sgaiadron
Leader Roger Bushell.

Brickhill’'s account provides a sketch of an intrigg man but it is
tantalizingly short on detail and the subsequelm fiid little to
increase our knowledge of Roger Bushell. Over tha&ry, The Great
Escapehas become established as one of the most endsidrigs of
the war and the regular showing of the film haslgsghed a public
perception of Bushell's personality and his achieests.

Brickhill's other popular books made into filmReach for the Sky
and The Dam Bustersfocussed on the respective heroes, Douglas
Bader and Guy Gibson, making them into nationaingcoRoger
Bushell on the other hand has remained somethiag ehigma and is
largely unknown. In the filnThe Great Escaphe was depicted as a
composite character called Roger Bartlett with toenpletely fic-
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titious character played by Steve McQueen overshiandphis pivotal
role.

Simon Pearson, a well-respected and experiencedglst, who is
currently the night editor oThe Timesdecided it was important to
correct this narrow perspective and he has writtenfirst biography
of this unique RAF officer. He was given unprecdddnaccess to
Bushell's private papers, which his family donatedthe Imperial
War Museum in 2011. This wonderful collection irads very many
of his letters including those written during himé as a POW.

As one might expect of a man whose brilliance regponsible for
the planning and subsequent greatest-ever masspegsdae
charismatic Bushell's talents spread across a wddectrum of
activities. The son of a South African mining ergn he was
educated at Wellington College and Cambridge Usitxerbefore
becoming a London barrister. He was a renowned pluanrskier, a
pre-war fighter pilot with 601 Squadron (the Miliaires’ Mob); he
spoke nine languages and had a string of glamaioifisends.

Bushell was shot down in his Spitfire over Frairteviay 1940.
From that moment he was determined to escape aralige as much
disruption to the German war machine as possibke.wéas soon
established as a key man in the escape organisa@irup in various
camps. A fellow POW described him as ‘the orgagigjenius behind
all our escaping exploits’. He also played a kele i@ developing
MI9’s coding system for passing military intelliggmback to London.
The author develops this aspect in his narrative iarprovides a
fascinating insight into this largely unknown rot®nducted by
Bushell.

He made his first escape at the end of May 194ilveas within
100 yards of the Swiss border when he was apprelefeur months
later he made his second bid for freedom, this twih a Czech
fighter pilot. They soon reached Prague and linked with the
Resistance. Here the Zeithammelova family sheltetteem and
Bushell soon established a passionate liaison thithdaughter. He
remained in Prague for eight months at the timenv88 General
Reinhard Heydrich ruled Bohemia and Moravia witltraelty that
witnessed some of th@estapo’svorst atrocities.

Betrayed in May 1942, Bushell was arrested byGlestapoand
interrogated. The Zeithammelova family were alsested and, four
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weeks later, all were executed. Within days ofrtlaeiest, Heydrich
was shot and he died some weeks later. There igvitence that
Bushell had played a role in his assassinatiorhbutas taken to the
Gestapo HQ in Berlin and subjected to three months of Ihars
interrogation where it was made clear to him thdtei came to their
attention again, he would be shot.

Once atStalag Luft 11l Bushell assumed the role of ‘Big X'. To
distract German attention he was involved in ot@ivities including
the collation of intelligence but he continued tastermind escape
efforts and the construction of three tunnels. edpe threats to his
life by the Gestapo Bushell, driven by his love for Lady Georgiana
Curzon, was determined to escape and he was otine dirst of the
seventy-six POWSs to leave the tunnel ‘Harry’ on thight of 24
March 1944. Travelling with a French pilot (not @o&man as
portrayed in the film), their language skills sdwerm travel quickly by
rail to the French border where they were arrestéithin days they
were driven along an autobahn and during a hajt Were murdered
on the explicit orders of Hitler. Forty-eight ofetin colleagues suffered
the same fate at the hands of @estapo

The author describes Bushell's life and charadi@ns and all, by
a sensitive use of the collection of family cormsgence, painstaking
research in Poland, the Czech Republic, South &fiind the UK, the
comments by those who knew him best before comditinem all
with the wider historical aspects of the period.dtews Bushell to be
a complex man, a maverick, a romantic, and anléatelal whose
courage galvanised and encouraged men to continfight after all
seemed lost. He gave hope and opportunities to mamy might
otherwise have given up but it was all to cost Mhi® life. Group
Captain Herbert Massey, the Senior British Offiok6talag Luft II|
best sums up Bushell saying, ‘He was one of thatgse men of his
generation, a great officer, an outstanding leademen, and quite
fearless.’

The author unfolds all the evidence to support theim and he is
to be congratulated for providing us with such eptete picture of a
man once described as a ‘man lost in history’. ddmér.

| found this well-produced 436-page hardback, with 39 b/w
photographs, many references and footnotes, a dlmgpand grip-
ping read, which has presented many more fascmatisights into
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Bushell's character and has provided us with th& fiomplete, and
authoritative account of his short but remarkaiiée |

This is a book that should adorn the shelvespniyt of those with
an interest in the RAF, but by all those who cltetie spirit, fortitude
and courage that men can, and do, display whemeigreatest danger.
Strongly recommended.
Air Cdre Graham Pitchfork

A Century of Air Power - The Changing Face of Air Warfare
1912-201%y Dr Dave Sloggett. Pen & Sword; 2013. £19.99

A Century of Air Power is neither easy to read morreview,
especially given the unqualified enthusiasm of théhor of its
Foreword who has but recently stood down as CAS® Bhok is
certainly wide-ranging, covers much ground and maofy its
conclusions are unarguable, if curiously expressidtat for one
reader suggests ‘mastery of analysis, synthesis thadability to
describe insightfully and effectively the use of power’, is for
another, sadly, more of a curate’s egg.

Dr Sloggett is highly regarded for his regular tcifnutions to
aviation journals which are invariably crisp, a@terand informative.
It is therefore disappointing to record that tha®k is rather rambling,
repetitive and superficial in places and, less extthjely, to state that
it harbours a number of howlers in terms of hist@riaccuracy and
minor detail. The author plainly has favourite waravhich crop up
repeatedly, notably ‘lexicon’” and ‘paradigm’, tlagtér appearing four
times on a single page. Some of the language herdlowery and
tends to obscure what, otherwise, seem to be $emsibclusions. It is
not clear for whom the book is intended.

A Century of Air Power is probably strongest is @onsideration
of Counter-Insurgency operations, a field in whimhSloggett is well
respected. His views on the impact of the Mediathan conduct of
operations and on the significance of ‘collateraimdge’ are
especially sound. His reflections on the utilitydaspplication of air
power in the future are thought-provoking, if natricularly original.
Other conclusions, such as his admittedly qualiéedorsement of the
proposition that the outcome of the air war over Beqaa Valley may
have been instrumental in the development of Gktsmay just go
too far!
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Dr Sloggett's book probably deserves a readers¥ith more
intellectual muscle than this reviewer can depldyat the author has
tackled a vast subject area is undeniable and ¥t Ineathat he has
bitten off more than he can chew within the constsaof 193 pages.
Indeed, it is probably for that reason thatCentury of Air Power
gives the impression of being a rapid canter actbssground, of
doing scant justice to some of the essential ‘earabbf air operations
and of lacking the rigour that might have been etgm of such a
work.

This review will undoubtedly encourage other merabef the
Society to read the book for themselves!

AVM Sandy Hunter

Cold War Shield, Vol 2 by Roger Lindsay. Available from specialist
aviation bookshops or direct from the author/pidis at
http://www.coldwarshield.co.uk £60 (inc UK p&p).

This is the second of, what will now be a thresther than the
anticipated two) volume series. The downside tbiththe cost. Vol 1
was originally priced at £39.95 but that was chkeanheconomic and
this one is £60. That said, the price is the ordwnkide and you
really do get your money’s worth.

Cold War Shieldsets out to tell the story of the RAF's fighter
squadrons, at home and abroad, throughout the 185fmarkable
decade bookended by the demise of the Spitfiretlam@dvent of the
Lightning. Vol 1 covered the Spitfire, Tempest, Ret, Mosquito and
Meteor. Vol 2 deals with the Vampire, Venom andr8amnd expect a
Vol 3 (in a year or two) to cover the Swift, Jamedind Hunter with
just a dash of early Lightning.

The bulk of the book is a blow-by-blow account e&ch
squadron’s activities presented as a, typicallyedhror four-page
narrative, enlivened by embedded personal anecdotasibuted by
those who were there. These add considerable cpoteny
‘atmosphere’, some conveying a vivid impressionwbht it was like
to be on a fighter squadron in the 1950s. For sagcladron, the dates
on which each aeroplane was taken on charge auiatad) along with
the date of its disposal, together with where itntvéWhen an
aeroplane was written off, there is a brief notdidating why and
identifying fatalities where these occurred.
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Vol 2 is a little slimmer than its predecessot, ibstill runs to 368
glossy A4 pages with more than 600 photographs,esioncolour,
plus a selection of profile drawings of represewmatindividual
aircraft and the best full-colour renditions of tassic squadron ‘bar’
markings of the 1950s (contributed by Alan Carlaiwat has yet
appeared in print — only a proportion of them, ofise, because the
others are associated with types which have bekrieicovered in
other volumes.

Much of the above is condensed from my review @l ¥ in
Journal 47 ¢v), but don’t take my word for it. Go to the pubksis
website where you can examine selected pages yodise quality is
self-evident. My closing remarks on Vol 1 were ‘Ndieap, but worth
every penny. Highly recommended. If | hadn't sedutke review
copy, | would have had to buy one.” This time, estthan obliging
this enthusiastic, self-funded, self-publisher tos@ab the cost of
another ‘freebie’, | did buy one — sight unseejust knew that Vol 2
would be as good as Vol 1 — and it is. It is aatdk databank of
information on the RAF's fighter squadrons of th@5Qs and the
many reminiscences make browsing a pleasure.

The last word on the quality of this series ig ¥al 1 is currently
out of print, with second-hand copies being adsediat between
£100 and £150. A short-run reprint is being arrange
CGJ

Tangmere — An Authorised History by Reginald Byron and David
Coxon. Grub Street, 2013. £25

One the RAF's most famous and important fightefiedds in
Britain, Tangmere was strategically located in theefront of the
defence of this country from its beginnings in fiest World War
until the post-war years. This well-researched g&ge book, with its
three eight-page photographic inserts, traces igory from those
early days until its closure in 1970. In additimnits importance in
wartime, the airfield became well known for the leigs of its fighter
squadrons, not least at the RAF Pageants at Hendon.

With the outbreak of the Second World War, oné&osquadrons,
No 1, was the first to be sent to France wheraiited some success
in the ill-fated operations. The station then pldya key role during
the Battle of Britain. Situated on the south coadtore the brunt of
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many of theLuftwaffés attacks against the south of England. By the
spring of 1941 Fighter Command had taken to thensifrfe over
northern France and, during the ‘high summer’ o#1,9the Bader
Wing achieved much success with luminaries such'Jagnny’
Johnson, ‘Cocky’ Dundas, Denis Crowley-Milling aathers making

a big impact before going on to greater success. lat

Tangmere also had other important roles and thi®oesipay due
tribute to the ‘Moonlight Squadrons’, and in pantar Lysander pilots
who departed from the airfield on their lonely fitg to sparsely lit
fields in France sometimes returning in marginadtiver conditions.

But it was as a fighter station that Tangmere wi#st be
remembered. Support of the Dieppe raid, intenfiyleter sweeps
over France and a pivotal role during operationdNormandy in
support of the Allied landings made the base ont@fusiest in the
RAF.

With the end of the war, and a different kind lofeiat, it was no
longer well positioned as a fighter base and by 81%5ghter
Command had withdrawn its last squadrons. Howetbgd been in
the public eye in 1946 when the High Speed Flighs Wwased on the
airfield during its successful attempt to break therld air speed
record. Seven years later, Neville Duke flew hisntér from
Tangmere to create another record.

After a period as a Signals Command station, Tamgnfinally
closed in 1970. All that is left today is the eliexat Military Aviation
Museum, which records the rich history of this one@y active
airfield.

The authors could hardly be better qualified tdatee the
fascinating history of Tangmere. Reg Byron haslibe archivist for
six years and is the editor of the museum’s magakie Tangmere
Logbook David Coxon is the museum’s curator. Despit title,
they also include other local airfields that cameler the umbrella of
the Tangmere Sector in WW I, including Westhampn@tow
Goodwood airfield), Ford and Shoreham. In relating fascinating
history of the airfields, they make extensive uspromary sources; in
particular squadron operations record books, bsb adraw on
personal reminiscences.

The book is a very good read but also serves asxasllent
reference book with two comprehensive appendicimd units and
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dates of airfield occupation and brief historiestaf sector airfields.

There are other good features of the book withesertellent, and
evocative, photographs and a print size that i imelpful to those of
us who perhaps no longer have A1G1Z1 eyesight.

Airfields are the very essence of RAF life andwati¢s and, as so
many close down to revert to their former use aisdppear from the
landscape, it is important that those activitied afestyles pass into
the RAF’s heritage. Sadly, too few enjoy the tmeait that the
authors ofTangmerehave given to this famous fighter airfield. We
owe our thanks to them, and to the publisher, fosuang that
Tangmere’s history is available for future generadi to understand
and appreciate.

Air Cdre Graham Pitchfork



164

ROYAL AIR FORCE HISTORICAL SOCIETY

The Royal Air Force has been in existence for nibes ninety
years; the study of its history is deepening, aodtinues to be the
subject of published works of consequence. Fretntadn is being
given to the strategic assumptions under whichtanjliair power was
first created and which largely determined poliayd aperations in
both World Wars, the interwar period, and in tha ef Cold War
tension. Material dealing with post-war history new becoming
available under the 30-year rule. These studies impmortant to
academic historians and to the present and futwmbars of the
RAF.

The RAF Historical Society was formed in 1986 toide a focus
for interest in the history of the RAF. It doeslsoproviding a setting
for lectures and seminars in which those intereistélde history of the
Service have the opportunity to meet those whoiguaated in the
evolution and implementation of policy. The Socidglieves that
these events make an important contribution tgé#renanent record.

The Society normally holds three lectures or sansira year in
London, with occasional events in other parts oé ttountry.
Transcripts of lectures and seminars are publigh#ee Journal of the
RAF Historical Society, which is distributed fred charge to
members. Individual membership is open to all wath interest in
RAF history, whether or not they were in the Sesviélthough the
Society has the approval of the Air Force Boards ientirely self-
financing.

Membership of the Society costs £18 per annunfantider details
may be obtained from the Membership Secretary, d2k Dunham,
Silverhill House, Coombe, Wotton-under-Edge, Glatesshire. GLI2
7ND. (Tel 01453-843362)
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THE TWO AIR FORCES AWARD

In 1996 the Royal Air Force Historical Society ddighed, in
collaboration with its American sister organisatidhe Air Force
Historical Foundation, th@wo Air Forces Awardwhich was to be
presented annually on each side of the Atlantiacgéoognition of
outstanding academic work by a serving officer ioman. The RAF
winners have been:

1996  Sqgn Ldr P C Emmett PhD MSc BSc CEng MIEE
1997  Wg Cdr M P Brzezicki MPhil MIL

1998 Wg Cdr P J Daybell MBE MA BA

1999 Sqgn Ldr S P Harpum MSc BSc MILT

2000  Sgn Ldr A W Riches MA

2001  Sgn Ldr C H Goss MA

2002  Sgn Ldr S | Richards BSc

2003 Wg Cdr T M Webster MB BS MRCGP MRAeS
2004  Sgn Ldr S Gardner MA MPhil

2005 Wg Cdr S D Ellard MSc BSc CEng MRAeS MBCS
2007  Wg Cdr H Smyth DFC

2008  Wg Cdr B J Hunt MSc MBIFM MinstAM

2009  Gp Capt A J Byford MA MA

2010 Lt Col AM Roe YORKS

2011  Wg Cdr S J Chappell BSc

2012  Wg Cdr N A Tucker-Lowe DSO MA MCMI

THE AIR LEAGUE GOLD MEDAL

On 11 February 1998 the Air League presented thgalR&ir Force

Historical Society with a Gold Medal in recognitiof the Society’s
achievements in recording aspects of the evolutbrBritish air

power and thus realising one of the aims of thegueaThe Executive
Committee decided that the medal should be awgvdaddically to a
nominal holder (it actually resides at the Royal Force Club, where
it is on display) who was to be an individual whadhmade a
particularly significant contribution to the condunf the Society's
affairs. Holders to date have been:

Air Marshal Sir Frederick Sowrey KCB CBE AFC
Air Commodore H A Probert MBE MA
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