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PREFACE
1o An integral part of the two-week transport short course was a group

N

pro ject study by course members, applying material presented on the
course to a practical problem in transport systems analysis. Alrport
location in Southern England wes chosen as the example. The students
were asked to put themselves in the position of a working party who
had been given two weeks to prepare an initial paper for a Commission
appointed to enquire into the location of & third London Airport. The
purpose of this initial paper was to survey the problems which would
need to be tackled, to make definite proposals for detailed studdes
which would need %o be made, and to provide information on the scope
and relative importance of such studies.

The Scenario as given to the students is attached. There were 13
students on the course drawn from industry, research orgenisations and
govermment, who worked together for about 30 hours on the project. At
the end of the course the group presented their findings to a panel of
experts who commented in the subsequent discussion,

The panel were favourably impressed by the emount of ground covered in
the project study end by the way in vhich many relevant but diverse
factors had been brought together coherently in the short time available.
Particular points raised during the discussion were:

(a) Interdisciplinery tesm studies in o favourchle enviroment
lead to a group pattern of understanding which surpasses
the individual contributions.

(b) The Third London Airport should be considered as part of
a national transport strategy. Allied to this conclusion
was the need for further oir trovel demand information on
a national basis.

(¢c) A major airport is o major industry snd generator for
comercicl activity. Siting must be considered within
the context of regional planning, '

(d) 1In cost bencfit studies complexity and claborntion should
be held in check with cmphosis on simplifying the issues
linked to sensitivity enclysis of genercl system models.

(e) Travel demend surveys ere critical both for estimating
future air travel and for accessing the provision for
surface transport links. Exect predictions were impossible
but the likely ranges of varicbility should be explored
and forccasts updated frequently.

(f) Copacity restraints were present in meny aspects of the
problems affecting sirport traffic, passenger handling and
surface traffic., Inberactions between cost and capacity




would need to be identified, and evaluated so that
unforegeen cost esealations ars ovoided.

(g) The process of system study and cost benefit anolysis
is essentially iterative in nobure. The process starts
from essenticlly individual studies which are brought
together in o contral analysis, the intermction eaforced
leading to modification of the individual studies and
SO Olle

)

In the time aveileble the initial studies only were
brought toguther in the compiletion of this rbpor% and
he first interactions were not explored,

'(h),Ameniﬁy asscssment. involves meny more factors than
airborne noise, although noise iz likely to be dominant,

L PFGllMlﬁufj asscssments were made of the mognitude of the effort
required for carrying out the studies suggested in the paper. These
amounted to some 200 man yeors broken down as follows:

Air troffic forecasts 10  man yeors plus surveys
Reglonal planning 10 man years plus fieldwork
Alr traffic control 5  man years
Amenity assessment 10  man years
4 ' Surfoce traffic forecastst0  man years
Surface trrusport
planning 30 © man years
New surfoce modes 10 man years
Role of VTICOL 20 mon years
Alrport and terminal
Layoutb 5 man years
Site inVOStlg“th 18 LO men years
Overall systems omolysis 50  mon yeors
The studies would include essessment of possible improvements to
existing bechnology, but vould not inclule the work involved in
achelving these improvemcents, C.g. moéifying air treffic control
equipnent and procedures to echelve higher movement ratos.
5. The project report is preceeded in this memorandum by the Scenerio
and terms of Reference presented to the students at the stert of the
cCourse.

The views expressed in this report nre those of the coursc members
themselves, nnd not necessarly those of the College of Aeronautics,
nor of the orgenisstions Whiuh sent students,.
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1,0 1961 Hole Committec (1)

In November 1961 a Committec was set up by the Minlstry of .
Aviation to consider the requirements for a Third London Airport,
including timing end location, The Committee reported in June 1963,
Its conclusicns werei= :

1.1 The Need for a Third Airport

‘Forecasts showed that Heathrow and Gatwick with two
runways will, from ebout 1971, be unable to handle all London's air
traffic. London must, therefore, have a third airport about 1975
if it is not to turn traffic away.

1.2 The Third Airport's Required Capacity

The estimate of London's air traffic growth after 1970 shows
that the new airport should have a potential capacity similar to that
or Heathrow, i.e. a site has to be found where two parallel runways
can be built far enough apart to permit independent operation on each.

13 Type of Traffic Using the Third Airport

The new airport will be needed mainly for international
short-haul passenger services which cccount for the greatest
proportion of aircraft movement. It should also be able to toke the
largest jets on long-haul services, including supersonic airliners,
without creating intolerable noise problems. The study work on the
assumption that passenger aircraft in use in the early 1970's,
including the Anglo-French supersonic transport, would not malke
greater demands of airport facilities than those in usc tody

-

1ol Road and Rall Access to and from Central London

Any London airporﬁ should be no more than one hour's journey
from Central London. The airline traﬁ?ic, even at o mojor airport,
is not expceted to bhe sufficicnt on its own to warrant the expense
of providing special access other than o short lirk with an
existing main railway linc or road. A new airport must, therefore,
be able to fit into the cxisting or already plenned transport
network for south-constern Fngland, There is ot present no certainty
that o fast and frequent connection with Central London could be
provided solely or chiefly by rail; nor is it certain that, if such
a connection were possible, it could run at o reasonable level of
fares, 4lthough therefore, the possibility of reil link is still
open, the new alrport should be placed where it can, if necessary,
use the road system as its sole means of access,

1.5 A Fourth London Airvort

The guestion of whether and when London should have a fourth
airport should be taken up in sbout five year's time (i.e. 1968).




1.6 Sites Exemincd

Over a dozen sites on the castern and westoern sii~s of London
were examined., The study conf rmed that to the west there is no
site. of the desired copacity within adequate reach of London. To the
east Stonsted, though not perfect, seems to be the only suitable site.

2,0  The Baquiry (2)

An enquiry was set up into the local objectic:
preposed development of land at Stansted as the Third Airport for
London, The enquiry took place between Decenber 1965 ond February 1966,
and the report was issued in 1967. In assessing the merits of the
proposal {Stansted) the Inspector drew ottention to the necessity to
balance pros and cons which could not be evaluated in the sane
units. The Inspcctor deduced that the proposal e site the
alrport at Stansted succeeded on the viebility of air treffic, but
that there were strong arguments against it on the grounds of

(2) town and country planning

(b) Dbad ground access from London

[N
@

(¢) mnois

(d) change of character of the neighbourhood

(e) loss of good agricultural land.
The Inspector recommended o review of the whole preoblem by e
Committee equally interested in troffic in the alr, troffic cn the

ground, regional plannitg and national plenning, and furthermoro
that the review should cover military as well as civil avistion.

320 May 1967 White Peper on the Third London Alfpo“+ (3)

0f the elternative sites considered, it was deduced that of
the Themes estuary sites, Sheppey was the most promising, Difficulty
of amccess and interference with M1n1Sury of" Defence ¢¢r1ng range

at Shoeburyness was cited against it,

The area to the north west of London towards Birminghom was
re-exemined because of its particular attractiveness from the
regional planning aspcct. OFf the sites considered, that of
Silverstone hod adventaomtoges on the grounds of regional plenning in
that it would fit in with the general sweep of plonning for the

gion, being near to the planned expansions in north Buckinghomshire
and Nb“t wompton area encbling employment goneratod by the eirport
to be geered to thesc expansions. The most serious dﬂs dvantoge
was the effect on military flying.

3
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e that "Stansted has indisputable
the msi' qltcrq vtives on the scorcs of air traffic
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advantages over
contrel, surface access, and costs; it is acceptable on grounds of
noise; this terrain is good for airport developmente. Its acknowledged
drawbacks are thot the development would entail o loss of good
agriculturcl land and disadvantages in local and regional plamning,
After e careful consideration of all possibilities, however, the
Govermment belicves that there is no slternative site for a Third
London Airport that is superior to Stansted in its implicotimns o
agriculture and planning ond is at the seme timo both technically
suitable and capsble of development at =n acceptable cost,."




L0  The New Enquiry

70

In May 1968, the Govermment amnounced a new enquiry with
the following terms of reference:

(a)

to enquire into the i ning of the need for e four
runway airport to provide for the growth of traffic
ing alrports serving the London area.

(b) +to consider the various elternative sites ond to
recommend which site should be selected,

It is expected that the enguiry may last two years.

THE GROUP STUDY

It is clear that a few people in = few hours csn hope to
contribute 1little in volume 4o the many words that have been and
will be written on this issue. The fact that so wuch information 1s
available, yet at the same time, so many gquestions remaln uvnenswered,

makes the subject a most interesting item for case study.

5.0 - of Reference
In order to align the task to the time the
following terms of. reference are proposcd.
"A Vorking Party has been established to assist the enguiry
by acting as a central focus f'r operauT O, 1 enclyses and cost-benefit
studwes; members of the Jorking Party will serve in their personcl
apacities. The VWorking Perty wi]* draw upon outside organisations

o conduct individual o“"Cl“lwut studics.

The Working Party has been asked to submit = papoer on
Friday; 19th July giving e survey of the problems and it will have
to tackle, and make definite proposals for studies 5 will e
requiﬂed The VWerking Party hes been asked to indicate by meens of
uch analysis as is possible in the time the relative significence
of the problems to be studied.”

The Working Party ha en given the following brief as
e

Par s
a basis for preparing their pa

5.1  Defence Implicatbions

A1l aspects of interference between civil aviation and
defence, be it interfercnce between Shocburyness firing renge, or
with militery airfields, or goverument research establishment airfields,
will be the subject of = separate stu@y, This is not to say that
these %UGSul ons are not important and they may carry considerable
welgh* in the final assessment, The initial progremme of work for
the Jrqug Party will concentrate on cvwluotlnb the civil® aviation
aspects,
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Interaction of Ground and Alr Transport

Particular attention should be given to:

(i) +the overall transportation problem from origin to
final distribution,

/--’ ° o e . 'Y
(ii) the interaction and competition between alr and
surfece traasport,
(iii) +he interaction between surface movement generated by

car travel (including that of airport workers) and
the surface transport system,

223 Bites

In the first instance, the Working Party is asked to
consider the following =

\
(a) Stanstel d - In particular, the effcect of introducl
four ru ways operating simultaneously at maximum
capacity.

(b) Thames Estuery - Im particular the problems arising
from locating an mirport away £+ m the area where the
workers will live, with the increcsed load on local
transportation; a site which is good from the noise
and amenity point of view, but which ralscs prcblems
over the cost of special transport links,.

Although the White Paper nLefers Shepney, comment
is particularly rvquasted on the Foulness proposal (4).

ob jcotions fouW d make S lvbrstone a ost interesting
possibility, in porticular the links with other regions,

ntral T London VIOL Airport

A high proportion of air traffic is short and medium haul
and can come within the cepabilities of a fubure generation of
vertical take~off and landing aircraft.

Such aircraft, if nccepteble on noise grounds, could opera
from city centre to city centre. Such operation weuld have considerable
cffects both on overall trovel times and on the space cnd cost
requirements of the airport, Consideration is “eqviv >4 of o VTIOL
site closc to Centrsl Londcn and with good communications both by
rozd end rail, i.e. 1t should have quick ecccss to the proposed
inner motorway box and to the underground transport network. One
suggested site, which was considered by the Committee on helilcopter
sites, is the Nine Flms goods depot (notwithstaonding the fact that
Covent Garden is supposed to be moving there). Another suggested
site is in the docks area, elther S5t. Catherine or Surrey docks.
Problems will arise on an alr traffic control, that is how the
aircraft can be operated in a manner that is compatible with the
other airports and the noise levels that will have to be achieved
to render such operation acceptable.




5.5 _An Airport for SLLCTQOQIC drcraft If i1t 1s postuloted that
aircraft will not be able 40 fiy supersonically over the main habited
regions of the British Isles then it may be necessary to locale an
alrport for these elrcraft at a coastal site. For trans-Atlantic
traffic a site in the woest of Englend would be appropriste and =
high-spced link between this site and London is an obvious requiresnant,

6,0 Organisation of Study

A suggested organisation is a main stesring group concerned
with basic planning factors, definiticn of individual problems for
study and two SDLClalLS‘ groups, one concerned with surface movement
and the other concerned with the aircraft and alrport factors.
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INTRODUCTION

17;’. ‘Terms of Reference

1.1, l The Cf’)” it

Part 1
Seetion 1

fela)
H,M, Government h apnointed a Cormittee to C“ﬂSi@
%

the timing of the nced for a
prowth of traffic beyond the copocity of exi
the various alternative

1.1.2. The Working Party
A Working Party has been established to assis 3t the
acting as o central focus f v operational snalyses
The names of the nmembers of the Working Party are appended.
The terms of reference of the Vorking Party are to
a paper giving:
¥ a survey of the problems to be tackled

# proposals for Ffurther studies
% an indication wherever possible of the relative significance of the problems.
The Working Party sre to pay particular attention to:
¥ the overall trensportation problem from origin to destinstion
® the interaction and competition between air snd surface transport
#* the interaction bebtween surface transport modes.
Ab this e the Working Party is to concentrste on civil aviation aspects
rather defence considerations.
Composition of Workings Party: {(fippendix A)
lir. P.A. Champion B.A.LC.
Mr. B.J. Davey B.A.C. (Vey
Mr. G.J. Baston Tracked Hh*crcv" Itd,
Mr. D.R. Harris B,A.C. (Wevbridrc)
Mr, V.G. Herritt B.A.A.
Mr. J. Picken llnlotrv of Technoloryw
Mr, R ' Ground
Mro D Air
D, M
wnt Group Ground
s J.7, - Freeman, Fox & Partners Ground
ro L us Hevigation School, Hapnosand Stecring
P ™ - ) 1 / ) : SWé{ien
Mr, T Essex €.C, (Planning) Steering
M. H.S.A. (1ﬂ,¢fleld) Air

Y Chairmen

four-runway alr

sites and to recomm

ort to prﬁv1€& for the

ting oirports serving the
London area.

end which site should be selected

P
b3

Committee in their enquiry by
and cnst benefit studies.,

subnit by Friday 19 July 1968




Part T
Section 2

1.2.0 Summary

1,2.1, The Working Group began by considering the nmethod by which the eventual aim,
that of the selection of a site throuﬁh the medium of a Cost Bencfit Analysis

could be achieved. This method is shown in the flow diagram in Figure 1, and stresse

the inportance of the interaction of various factors. It shows for example the
crucial part which traffic foreeasting and regional aspects play. :

1e2,2, Within the time available, it has been imrﬂcsibl for the W 8
to produce more than o skeleten for an analysis; but this should not detract
from the importance of carrying out the analysis.

1,2.3, For adninistrative reasons, the Group has been divided into a steering
rroup and two specialist proups; and the sequence vwhich follows reflects the
prouping rather an *he flow diagran referred to akove. For example, community

th
considerations appear in Part IV, althoush they must be considered at the onset.
1¢2.,  Apain, within the time available, it has been impossible to quantify the

frvtdws, and so a concise sumory is impracticable.  However, generalised
recommendations are included at the end of this report.




1.3.0 Passenger Forecasts

13.1. Introducticn

3.1.1. Before considering the factors affecting where the Third London Airport
: (TLA) should be sited, the Workina Party considered the tlge—scnle, in terms of
| saturation of existing ¢ 1rports and the need to provide new facilities.
| .

| 3.1.2. Althoush not in the sequence of consideration and decision which the Committee
! is recommended to adopt, (see the cost benefit analysis method chart in the preceding
! section) the Working Party consideny the forecrst of traffic through London'

f airports contained in the White Paper (Cmnd 3259 Appendix I) first; and then gave

§ thought to factors which would alter the forecast. These 1nﬂluded factors which:

I

* nay not have been given sufficient welght when the forecast vas prepared
* may have materialised since
* may divert traffic to other modes

1e3.1.3 These points are discussed in the following chapters of this section. When
an up-dated and more detailed forecast has been prepared, which the Committee is
recormended to put in hand as a matter of urgency, it nay be seen that the year

! by which a third airport is required has changed. In the event that the in-service
Gate is later than hitherto assumed, more time can be given to a thorough investigation

and the preparation of a Cost anoflt Ana lJSlo.

103.2. Forecast of Airport Saturation

1232.2.1, The datn used in this chapter, and the conclusions drawn from them, are
taken from the White Paper "The Third London Airport™ Appendix I to ¢mnd 3259.

3.2.2, Figure 2 shows the forecast of air transport mcvem;nts and terminal passengers
{ Throunh Loaiﬂn s airports, for each of the three growth rates. Fig. 3 takes the
most likely" forecast movements and plots them in terms of Standard Busy Rates (SBR)
According to this forecast, Heathrow and Garwick collectively will reach saturation
point during 1973 which 1mp11es that TLA must come into operation in 1972. 1In
Fig. 4, all threc rates forecast are plotted asainst the SBR for six diffepent cases.
In this way, and accepting for this purpose the forecast traffic levels, the years when
TLA, with various runway COﬂLl”Ur nbions, will itself become saturated can be
estinated,

1, 3.2.3. The Cases
Case A: assumes a second non-independent runwey at Gatwick which would defer
saturation from the period 1970-1972 to 1971=-19T74 (the "most likely™ rate

of growth indicates 1873).

Case B

as Cagse A, plus one runway at TLA, which would stave off saturation till 1976-1
(1979).  This might be the case if Stansted were to be used at no greater
level of aircraft movement than at present,.providing the training fl¢ zhts
currently operated from Stansted were to be carried out from another base.

Case C: with two non-independent runways at TLA, saturation would not be reached

until 1977-1987 (1981).

Cgze D: 1f the two runways at TLA are independent, then the saturation year in
1 the worst case would not be before 1980 (1985)

Case E: four non-independent runways at TLA imply saturation at about the end of
1981 at the hipghest growth rate forecast, in 1987 in the most likely case.

Case F: 1if two of the four runways are independent, then saturation is put off till
1983 in the worst case, or until the next decade in other cases, too far




shead for any reasonable degree of accuracy in forecasting.

1,3.2.4, Sumary of Scturation Years (Most likely forecast)

Heathrow and Catwick, at present 1971
Szcond ruaway at Catwick : 1973
TLA - one runway 1979

- two runvnys 981—¢985

< four runwvays : 1983-199 {(?)

1.3.3.,  imending the Forecast’

3.3.1. The Forecast

Presented to Parlisment in an 1967, the White Poper Cund 3259 contained a traffic
d on t? tistics which ﬂould not have been later than the first

67, and in some cases were considersbly older,  Sufficient time has
elapsed since then 4o warrant the preparation of a revised forecast, toking into

@
account inter alia the following.

he ”uv er ll‘ltw and "most likely"forecasts are ot relatively straight line

1o; hmic) growth rates, vhile the "lower 1limit" incresmses at o decrsasing rate
t Wﬂu d sppear that twe, if not all, of the forecasts derive from trend analysis
o.*a.lv3 nnd that social, econcnic, and political factors have not been teken into
o :

[+

Since May 19(GT7, there have been significant foctors Pffect:ng the econcomies of the
the U.K, and some Buropean nations. These factors have had and are havin

varying offects on air travel generally and throush Lonqon partlcuiarly. For

exarple:

dvv lustion of sterling

he £50 troavel allowance for pleasure

# thc probable decrease in U.K. discret
increased taxation and wage restraint.

* Pregident Johnson's coxhorbation o U.S8. citizens to reduce thelr ove
travelling outside the Anericas

# the reduction in the number of British snd U.S. servicemen ond their

fanmilies in Burone.

ke
0
6]
o
(%]

These and other fachors will tend to depress the traffic growth rate
- - "‘\-
arowth in 1967 was down from 147 to 67)

¢ It may be of simificance that depressing the Mos st 1ikely™ forecast by 1% would
fic bhack to 1979 foreecast le

vels.

cut the 1980 tiaf:

Yhite
e annual

For ¢ Jm,drlsﬂﬁ PUrHo
Paper forecasts ars
cunulative %)

Crnd 3259 ICAD  Boeing  Lnmckheed
London 1970-75 6.5-8.5-11.5
l9~5°‘80 5325"805"11.5
BEuroue OT0=-T5 .

N. Atlantic 1970-T5
1975-80

et
w
o
}..J
) B




163:3.3. Freight Traffic

In the White Paper, paragraphs 24,25 refer to the significange of frei_ht traffic,
concluding that the growth of nassenger traffic by itself will neccossitete a
third eirport by the nid 97095. This sugeests that the forec“bt of alr movements

does not include movements of aircraft operating in the all freight rcle.

<

e

it
w

The VO*MQb of world ¢
traffic. In terns
Freight traffic is a
that it 1s essential
in order to establisl

virfrudght is expanding at a rate faster than thaet of passenger
of nrenuefreljﬁ,tr ffic is expanding even nore quickly. '
ﬁsc ssed in more detail in the following section, showing

to nake a careful study of the nature of air freight operntion:

°
ile

¥ the growth rate of traffic tbrmuph London's airports

¥ the quantity which will be cerried by all-freijht flights (currently
about LO%)

# the ratc at which all-freigt movenments will exceed the level of other
novenents used in the forecast, and therefore the number of extra movements
which may Have tc be teken intn account. A

1.3.3.4. Alrcraft Size

The aversge mmber of passengers per airernft inplied by the forecast (
Jusaennnrs divided by noven sents) is plotted in Fig. 5, In summary, it

Lower ‘ Most - Upper
Linit Likely Lirit

Passcnﬁars per aireraft
1967-72 5872 50Tk 60-80
1972-80 T2=89 Th-101 80-122

fnnual cunulative increas

196772 Lo L7 ?‘5” 5.9%
1072-80 2.7% ,0% 5.4%

History shows that rajor carriers start to re-equip ot intervals nf about seven to
ﬂine vears, and that the next najor re-cquipment whase is due in the e ;arly 1970's.
This being so0, the intrcduction of larger-capacity ¢ 1wcra*t about 1972 will increase
the growth of passengers per aireraft, r%thﬁ" than depres t {assuning that lnad
factors romain cons tant and that freguencies are not ﬁll@#ud to inereasa out of
rroportion to traffic/ecapacity ﬁcmaﬂMa) ag is table abhove,

A sbudy of Size-Tinme Relationshins{l) shows th of sents, short/medium
haul aircraft have tenic@ to inecrease in size o n@r annum, and long
haul eireraft at 6% - 8% . (The hipgh canecit nllows a 2.5%
growth trend), An “%ﬁ““DrlﬁuC rate Trndonts ¢ culd appe tn be
aoout 5% - 6% instead of L% in the likely™ fOTLwat USSUmptiuﬁw This could
hove the effect of delaying the saturation point by one to twe years. It nay
be inferred from the study, by assuming an averase load factor of 60,, that the
ed o number of DASSENICrS Per move cment is ten more than is implied by
in thﬂ White Paper. his in itself would reducs the total movements
annun, having a three yvear delayins effect on saturation levels.
should be noted that the seme study, concerned with o methed for

]
future airport iOWQDu» and using London as a statistical cxample
2
lﬁcrt as many terninal passenscrs as in the "Upper Linit" forecast

rohly more ﬂfvcﬁentsg even discounting third level carriers, all-
itary novements.

35 general aviation and mil

1603:3:5. AT.Co Procedure

qu@ S
5% in the




‘lo

1

SBR for London's airports would have the effect of delaying saturation for cne yea

3.3.6, Peak Spreading

This is also exemined in the same section (Part 2, Scetion 2), showing how
the peaks have tended to spread in recent times. Relative to Heathrow, Gatwick
has morc pronounced peaks, and consideratiocn should be given to ways ~f

in‘ueifnz peak spreading, to nake better use of the trough pericd. Fare .
differentials mey provide a partial solution.,  Acceopting the delays and 1

<

difficulties this would present to IATA airlines, there may be a case for not ]
requirine non-IATA sirliners to observe the terns of Provision I.  This the .
U.K. Government applies at the moment (with o temporary exception for devaluabion]
but is not the case in Sweden and Federal Germany. *

A more detailed gtudy should be nade of the numbor of passengers who travel by; ;
surface transport to London in order to reducs the cost of travel beyond the i
U.X. and who could be persuaded to fly from airports nearer their homes if, by the |

use of admissable farc differentials, the tntal journcy cost werc made more
attractive,

3.3.7. Introduction of VIOL Aircraflt

The ways in which the use of VTOL aircraft would affect the traffic levels

and CTOL aireraft movements in London's airperts are discussed in Part

Section k, The use of new alrports for VIOL alrcraft will create new problens
but may well delay the saturation points of the conventinonal airpnrts for 2
significant neriod. :

N

3.3.8. Other Factors

lew or increased competition from other transport moles may cause a significant
roduction in the growth rate of traffic through London's airports.  This
competition may come from:

# the Channel Tunncl, with a2 planned capacity of 50,000 passengers daily,
“eould have a marked offect on short-haul novements.

i SPEL rain services, the Advanced Passenger

opersating at spead of 150 mph or nmore

<
§
i

IR

Q

]

o
-y

-

¥ more motorways and loprove

Reference (1) "Future Demands on Alrports and Airspace™ - €. Hanshaw Thomas and

ARG

M.0.G. Butler, IATL Technicel Confercnce, July 1967.
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CAdr Freight

4,1, TIntroduction

sooaored tundsy notunl

{N_l

My freight in genera is rapidly increasing - faster than other modes of frelght
ds

transport. It is also noteworthy that air freight ten t, take the crean off the
rmilk. Roughly one per cent of freight by weight to and from UK is carried by air
at present, renrogmr%ing sorie ten per cent by value, mms, alr freight to a
higher propertion consists of goods w1th high intcrest costs, valuables,& pbrﬂshaoleso
Air freight ca"acity is also rapidly increasing by better use of an increasing
muber of suiteble sircraft both on regular passenger service and on specinl
froight servieces. This is achicved by planning (co-ordination) and by running
freight service in non poak hours. Sone aireraft are designed to meet increased
relght demands by being convertible and anble to carry either passengers
or freight .8, special alr freight Cﬂut”i ers.
Evidently sirfreight so far is in its i ..c¥ but some sipnificant figures nmay be
yuoted 4o illustrate its overall srowth, £ige. 6.
YEAR i BOAC AIR PJAICh” BEA AIR FREIGHT
Sh. toms + 9 Sh. tons +%
Teble I showing air 1057 12568 _ 32100
freight and growth 3.0 11.2
rete 1957-66 1958 12945 35700
BOAC & BEA . 1h.1 21.0
1959 14846 43200
25.2 17.8
1860 18675 50900
: 18.7 o - 1.2
1961 22136 50300
: 11.1 : 20.0
1962 27600 61100
11.7 16.2
1963 27480 71300
21.0 : 21.6
196k 33262 86700
27.8 270
1965 41332 107500
27.8 i7.6
1966 ;52815 126400

Ters.onbs in Lir Freight, -veroge cnuuel increase 1957 - 1966

ROAC + 17.6%
BEA + 16,5%
Horld +14.75

(ICA0)




General troends; forecast

The table below shows forecasts in alr freight growth obtained from
various sources.

PERIOD S O0URCE
1 2 Fs
‘ 1965 18475 18 ,55% 2
Iable IL | 4970 - 75 25, 6% 13.5-25.57 ¢ 17 487
1975 - 80 —_ 10.5-15,0% )

%

Boeing Air Traffic Forecast, S-1355 2/68

ik Air Cergo Merket Analysis, Washington 66
“ TCAO
Lo2s Factors for consideration

Anong these effects on airport location which ought to be studied or
discussed in connection with air freight are the following:

1) eir freight volume through London

2) ground freight traffic through or in London in connection with
alr freight

3) effects on layout of airport with respect to air freight

ko2s1s Air freight volume through London

Adr freight through Eondon is mostly handled by London Airport (Heathrow)
but air freight through other airports is not insignificant, fig.7.

Table ITT

Showing round figures for Heathrow, Getwick and Southend and
all London.

Gatwick & Al 7 o
: Heathrow Southend . London /o Increase J
Year i = s i
4. bargo | Mail | Total | Cargo & Mail Heathrow | A11 London
1957 & 50 Rk 61 7 ‘ 68 1.7 2301
1958 3 58 12 70 14 8L 22,8 26,1
1959 1 75 12 3 87 20 1 106 273 15,1
1960 § 92 16 ] 108 1 {f 122 13,0 1367
1961 103 F 19 | 122 16 138 18,0 16.0
1962 %+ 120 § 22 | 1u4 16 160 16,0 | 2543
1963 + 1L, 23 167 3l - 201 21.0 20.9
196l 178 2h 202 | 11 2n3 21.0 . 2042
1965 220 F 26 | 246 i 46 Vo292 | 16,7 | 16.8
1966 | 258 | 29 | 287 54 34 ‘
10 years average
Short tons x 10° 18,4 19.6




" Statistics show that actual air freight growth through Heathrow end all
London agrees with or even exceeds the general trend in world in air
freight growth rate,

hus is appears reasoncble to predict an increase in air freight through
London in accordence with the world trend.

Taking actual average growth rates as the most probable figures, the
following table was compiled showing thousands of short tons of air freight
+to be handled at Heathrow and all Londone.

Toble IV

of predicted air freight at Heathrow and all London
(000's of short tons)

Year Heathréw A11 T.ondon
H 8L 49,6%
1966 287 3 ACTUAL |
1967 33l 108 FORECAST
1963 395 488
1969 167 585
1970 578 691
1971 649 835
1972 758 991
1973 898 1191
197 1063 P06
1975 1259 1705
1976 1,90 o 2039
1977 1766 . 2,38
1678 2091 2916
1979 2062 34,88
1980 2919 A7

Comments: The immense figures thus derived give risc to some doubts, about
constancy of growth rate at least for the latter parts of the period
considered. BAC in a Market Development Report (nmo] 30 July 1967) gives
117/ as amnunl growth rate for 211 London air freight during 1965~80.
Compering this with world asir freight predictions (Teble II) a relatively
wide range in growth rate must be allowed for. ‘

The following table gives air freight predictions based on Low Growth
rate (107) and High Growth Rate (20%) in 000's of short tons, see £ig.8.




ACTULL
= EVEE e e

FORECAST

Comments:

TABLE V

Year Heathrow A1l London
Low High Low High
1966 287 287 3 3
L A S T I v B v/ R B Y A
1968 %38 442 413 491
1969 587 19l L5h 587
1970 121 591 b5 705
1971 163 709 k9 876
1972 509 851 601, 1015
1973 560 1021 664, 1218
1974 616 1225 730 1h62
1975 678 1470 803 1754
1976 716 176 883 2104
1977 821 2116 971 2525
1978 903 2539 1068 3029
1979 993 3047 175 3635
1980 109l 3656 1293 4362

To show their significemce, the figures derived might be expressed

in terms of average air freight load per movement.

HEALATHROW

Yooy LOW HICH
6, 128 6. 128
1966 o5 3 5 o3
1970 8 ol 101 6
1975 { 1.2 o6 3.4 1.6
1980 | 2.2 1.1 6.6 3.3

TABLE VI -~ Short tons per movement

4:;..._» Growth Rate

4 SBR




“Conclusion:

Definitely air freight will have a great influsnce on air
traffic at Heathrow as well as in all London. The table

above shows, for example, that with the 1966 level of airport
utilisation, the necessary air freight load per movement in
some seven or elght years doubles itself even ot LOW GROWIH
RATE, Whether this can be coped with or not reguires thorough
consideration,

1elhe2.2, Ground Freight Traffic

Undoubtedly air freight volume will have its effect on
connected ground freight traffic volume through or in London
in the future. Whether or not air freight containers can be
made suitable for ground traffic hondling must so far be left
as an open question, though connected ground traffic modes
might be highly dependent on this aspect.

Telre2.3. Adrport Layoutb

Alr freight handling facilities to cope with the
increasing air freight demand will most certainly greatly
affect airport layout and the problem must be studied
thoroughly.
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PART 2, ATIR MOVEMENT ASPECTS

2.1 Airport Location

2,1.1.

G@neral Considerations

sites in the first

ty

C

13

The Workings Party has becen asked to consider fou
Stansted
Sheppey
Foulness
Silverstone

-

erations has also

-

QLVprﬂ Barrage.

The first QUOSul'ﬂ vhich needs exeamination is whether it is in fact
situate a third alrport near London at all. Mny site whose pground

been given to & site on the Welsh Grounds, n
ﬁstcd by the University of Salford in connection with studies of

Par

t 2
Secti

ion 1

instence, viz:

ear Newport,
a

desirable to
links invnlve

travel throush London will clearly result in increased concestion in that city,
with rcsulting econonic PTHSCOuuHCCSS hoth for the traveller in terms of the

value of his ¢ and £or snciety renerally.

The case for siting neay Lmnlon rests on o number of considerations,
\—‘i .

= 208e ani
2

- easc of interchansc witq ﬂblﬂ” London airports
- operabins cennomics for short and medium haul airlines wvhich const
about 50% of the current traffic at Heathrow and Gatwick, and use

the SoE. alrlane.
- convenience for the najor
the non~transfer passcngers denarting from Heathrow oripginate in t
ub this result clearly
in Central Londou. 1
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account from the start in order Lo avoid, or at least defer, the search for a
fourth airport site at a later date,
On present limited evidence the runway orientations quoted below are satisfactory

from the point of view of 31dew1nd limitations on aircraft operations.

2.1.3. The Individual Sites ﬁ

~

21.3.1. Stansted (Fig 2)

e

Substantial noisce problems are likely with any runway orientation at this site:

the nost nracticaeble orientation from this point of view is probably NVE-SSW,

a5 in the olficisl Ieal*nnmnrt pronosals. These problems will be partlcularly severe

in the caze of S8T's, with their comparatively wide, though short, noise profiles. .
The Zand is of high agricultural quality, and will require levelling, cespecially !
in the ¥E arca of the site.

A site on the castern half of the island appears practicable, with, possibly, some

minor reclamation work. Ievel¢¢ng requirements are probably similar to those for

Stansted, The land is of poor agricultural guality. Again, any runvay orienbation
i

is likely to result in some noise problems, but the most nracticable dircction is

o

probably E.W. (approx).

¢ could be accommodated without reclamstion of substantial areas
[ 83 S*xdsq but a four-runway airport would nced to be situated

or wholly on rocelaimed land. The land is of good egricultural ual* by,
5 re is scope bmwe for an optimisation study on the cxact bltlngs taking
into account bots reclamation costs and the possible effects of noise ot

ryness if the alrport is partly on existing land.

With o SW-NE runway orientation, noise problems are minimal or non-existent. .

2,1.3.4, Silverstone (Fig 5)
This site iz not as lovel as Stansheds livelllnn costs Riw‘ ased
Woise problems exist, but arc probably less severe than th
WE-SW runway o“1crtation. The lond quelity is moderate,
approximately 400 feot.
on reclaining the Welsh Grounds, which lies some :
can be cons 16cxud a possibility even in the o
With HE=-SW runways, vlﬂoise wrohlﬂm“ are insignlfjc«z -
5 11l con8u1tutc an obsta ,ch 4
the piers lying som below the air "—it on a 'i
Developument of this site cnulﬂ be nart of on integrated nlan wit ’
Barrage, and possible dock facilitics,

2o 1.4, Direct Airport Cost Factors

-~ land acguisition costs
n agricultural production
irport construction costs )
of relocating displaced communities




- costs attributable to noise nulsance

~ costs of supplying fuel and energy to the airport

| - aircraft operating cost increases and decrcascs rclative to London (Heathrow) Airport
: - weather: costs of delays nnd diversion

-~ direct and indirect costs of travel to end frem the airport

The cost figurces already in existence for Stansted and Foulness are either somevhat
notional, or disregard many of these factors, or both (1, 2). There seems no
in adding a further set of notionsl figures at this stage

| 2,15 Recomnend dations for Detalled Studies

i Studies under the above headings should be mede for each of the sites considered under
i two assuapbions

a) that the Third airport is exclusively long haul

b) that the Third Airnort is for both long and shert haul traffic

Theso studies can then be combined with the results of investigation into other
ts of the problem, including traffic furccasts, ground links, VTOL aircraft
ts on Defence activities, ctc. A balanced decision can then be nado in
@ lighu hoth of the estimabes so werlvcd and the desirability of the various sites
from national and regicnal pleanning aspects,

f 1. Crnd 3259 - The Third London Airport
2,  The Third London Alrport - Foulness (Foise Abatenent Society)




PLRT 2

Section 2

2,2 Air Traffic Control

2,21 The Present ATC System

To comply with present air traffic regulations, incoming and outgoing
aircraft must pass through three phases of control.

(1)  En-route assigmment to an airlane.
(2)‘ Acceptance in the terminal area.

(5) Prceise control within the arrival or departure airport control zone.

In the first case, the three criteria during this phase of flight are the
lateral separation (120 n.n currently); horizontal separation (15 minutes);
vertical separation of 1000 ft. In the second case, the area controller dictates
both the speed and altitude of the aircraft,with a mimimum 3 n.m. rader controlled
seperation,

the third cose, ~irport cpmoahcontrol dictates the time, speed and
altitude at which an aircraft leaves the stack, the route to the intersection of
the glide slope, and the time and place of intersection.

2:2.2 Deficiencies and Limitations of the Present System in the Teminel Area

262027 Lcceptance in a TermlnaL iLrea - The efficiency with which this controltask
can be performed 1s limited many ways. Some of the more important ones are listed
belowr:

(a) the data given to the controller by radar is limited to an approximate
plan position with no aircraft identification or height information.

(b) aircraft are incapablec, at present, of navigating with sufficient
accuracy from the point of entering the terminal area to touchdown,
The controller must therefore be in constant contact with the aircraft
to advise him in correcting aircraft track and height.

(¢) peak hour scheduling of arrivals and departures causes bunching cf
traffic - hence stacks, which themselves suffer from the drawbacks
of (a) and (b). :

(d) the wide disparity in speed capabilities of differing types of aircraft
(and indeed the same typesl} makes the controllers tasks more complex
than would otherwise be necossary.

2, 2.2.2 Alrport Control Zone

The cbject here is to achieve the maximum capacity of tnc fUﬂqu(S/a The
najor factors influencing the actual aohioved rate are:

(a) the information to allow the oonfrollef to call the aircraft from the
stack at the optimum time is too imprecise to be made up completely
by path stretching.

(v) the separation betwecen aircraft deteriorates after final aligmnment since
not only do differing types of aircraft fly ab different approach speeds
but also according to circumstances, the same types fly at different
speeds,

The summation of these d .ficiencies give rise to certain detrimoental
characteristics -~ the most wasteful and uneconomic being time lost due to stacking
and the airspacc taken by stacking and path stretching.
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these improvements, there is a definite possibility that the air separation

Possible Improvements in ATC in the Terminal Area

The majority of present ATC development concerns automatic aircraft
tracking, thus relieving the controlier of the need to ask the airer af't for
its position and speed. This would save a considerable amount of time on the
RoT. which is of value since one of the criticel llmltdtLOnS of the present

LTC system is saturation of the R.T. ' '

Improvements of the aircraft navigation systens by means of Decca~type
area ooverage and inertial guidance technigues will enable aircraft to obey
The controllers® instructions much morc accuratelyo Radar will be improved
by using a tracking system with much gresater discrimination powers than the
present types.

However, those improvements will only benefit the Air Traffic Controllers
by reducing their workload - thus reducing the R.T. saturation. Because of

distance (3 namn) could be reduced - this then would allow total runway capacity)
to become the now firm limiting factor on the acceptance rate. i

Other Factors affecting Airport Cevacity

Improvements in the S.B.R. and hence alrport capacity can be gained with
advances in ATC, Further improvements could be realised by many other Iactors,
the most important being runwey utilisastion, and peak spreading

Runwey Utilisation  The most efficient way of using two parallel runways, (aﬁ3
least 5000 ft. Ouft) is to operate mixed landings and take offs from @ach, thy
operating them entirely independently. The main bottlenecks with such a systen
appear to be the following items: -

(a) The tinme that the departing aircraft takes in lining up on the
runwey aefter the arr1v1ng eircraft has crossed the thrasholda (The
mean time.at Heathrow for this operation is 60 scconqs\

(b) The time between issue of clearance & take-off to the departugng
airernft  to roll (at Heathrow the mean Plgure is 21,5 seoond%) o

and (o) 1f (a) could be reduced to less than 45 scconds, then the runway
cocupency time of the arriving eircraft beccmes critical. (45 seconds
at Heathrow *),

How can these times be improved upon? Due to the considerable length of
tine thpy depertures take to line up on the runway after the preceding aircraf
has crossed the threshold, it seems likely that some gains in service rate woul
be available if cach duparzure could line up for take-off at a poesition which
is outside the line of approach of the arrival. This would be possible if an
intersecting runway for departures were to be availeble, the runway with whlchf
it is intersected being used for landings. This should tend to reduce ( and
night have some beneficial effect on (b). The third factor (c¢), could be'
improved by using high speed fuwrmoffs,

Q H: (o

® These figures come from WP~73 prcsentbd at the ILTL CGonference in
Lucerne (1967) by the Board of Trade
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2026lt02 Peak Spreading

The table below shows how the "peaky" characteristics of alrcraft
movements have varicd from 1955 to 1963,

1955 1963
—Z22, 1 QA4
1222 (1966)
3 h s b 2Tage

Peak 3 §uus 0 average 1.58 1.5 ﬁ.59(1°58)

3 hours in a day

Pecak day to average 4 .08 418 1,15

day in week.

Peale 3 months to average

3 months .in a year, 147 - 1.37 1.35

One can see from looking at this table that there is unlikely to be any
improvement in the hourly peaks if present trends are anything to go by.

However, both the peek day to average day and pocak 3 months to average 3
months ratios seem to be reducing with time, the former by 10% and the latter
- 7 .
by some 8% in 8 vears.

However, a further lock into this reveals dravbacks! The pcak day of the
week is Saturday, and in 1963 (from analysis of the Saturdays in the summer
months) it was found that these movements were only 15% above the unattainable
ideal proportion of ocne-seventh of the wecks flow. The scope here for any
further pesk spreading seem negligible,

The trend shovmn on the last linc of table 1 (peak 3 nmonth situation)
hould also be treated with caution. There may be some chance of inducing a
arger proportion of people to move in less popular quartcrs, but one must

is the most growing element of London air traffic
always be the most populer time of the year for

o w

remember that the non-business 1
and that the summer months will
holicdeys.

This, so far, has been rather a negative approach to the problem and its
solution, How can these peaks be reduced? The only answer that I cen sce at
the moment is to introduce even larger farc restrictions than arc used at present
It is certain, anyway, that any reduction of the pecak will increase the capacity
of the airport and thus dclay the need for a third London Airport.




20,2:5 Effect of increases in SBR for Heathrow and Gatwick on the requirement for
a Third London Airport

It has been shown that various factors can increase the capacity (in terms
of movements) of an airport, and just how important it is to increase its

capacity is discussed below,

The key parameter in assessing traffic demand of an airport and eir traffic
control system is the Standerd Busy Rate (SBR) of aircraft movements, defined
as the hourly rate reached or excesded 30 times during the summer -~ in fact the
30th busiest hour of the year. It is normally equivalent to about 80% of the
pecak hour figure of the year. The SBR in current United Kingdon planning is
based on 64 movements/hour from two parellel runways at least 5000 £t. apart.
(Heathrow SBR = 6, Gatwick SBR = 40). It should be emphasised that these rates
are consistent with PRESENT DAY eirport design and ATC procedures. How these
rates would change if ATC and aivport designs were improved is the 864,000 question
- nevertheless these questions MUST be answered.

Figure _77.° shows just how important this criteria is when estimating the
time when a Third Loadon Airport will be required. One can see, in the extreme,
if the theoreticel maximum of 96 &/c movements per hour could be attained with
perfect sequencing, and perfect alternate take-offs and landings from each of
the two runvays at Heathrow (and improving Gatwick up to 602/c movements/hour
maximun) then a third London Airport would be required in 1983 - no less than
11 years after the requirement assuming present day techniques and design.
Obviously this would not be achievable in practice but even a 10/ improvement
in SBR would delay the requirement for 2 years during vhich time further
improvements in SBR would be investigated and/or extensive cost-benefit studies
could be undertaken to decide on the "best" location for the third London Alrport.

Alr Traffic Control and the Possible Sites for a Third London Zirport

The Report of the Inter-Departmental Committee on the Third London Alrport
(CohoPu199) gives the inner limits that a Third London Airport could be positioned
in order that:

(a) Heathrow and the Third London Lirport could operate at 6l movements
per hour in all directions,

and (b) Both Heathrow and the Third London Airport could operate at 64 movements
per hour but both being restricted in the number of routes they could
Serve,

Fig., 8 shows these limits and the possible locations for a Third London
Adrport. This shows that ell the sites being considered (viz. Stansted, Silverstone,
Sheppcy and Foulmess) lic very close to the inner limit (b).

el

It is interesting to note here an American view: "The location of several
alrports in a metropolitan area can greatly influence their repsective

capacities. If they are located too close to each other, they can hinder cne
another to the extend that the two airports will have no more capacity during

IFR weather than a single airport. Although there are no fimm criteria concerning
the spacing of airports used simultaneously in IFR weather, it has been suggosted
as a planning guide that thc spacing should be of the order of 16 miles. An
airport should not be located along the extended centerline of the instrument
approach to aenother airport unless the distance between the airports is at least
40 miles", This suggestion is showm on Fig. 8 olso. '




If we accpet the criteria outlined in Co.A.P.199 then it would seem that
whichever of these sites is chosen, for Heathrow, Gatwick and the Third
London Adrport to operate at capacity, reorganisation of routes would have
to be enforced. On this assumption, let us look at each individual site
(not necessarily in order of prefercnce!)

2.2.6.1 Silverstone

The proposed site at Silverstone is located beneath and in hetween
Airlanes Amber One and Lmber Two. Theflight levels quoted for these two lanes
are 4,500 ft. to 25,000 ft, and 3,500 £t. to 25,000 f+t. repsectively. Thesc
lanes feed traffic from London to Birmingham, Manchester and the North. It
would seem thaet if Silverstone were accepted as the Third London Airport, then
it could ideally feed traffic to the northern parts of the United Kingdom,
to thenorthern parts of Burope, and could also without much interference to
Heathrow accept and feed traffic from and to the North Atlantic. This would
greatly reduce the burdens now incurred by Heathrow. The ideal aligmment as far
as terrain and noise are concernad is NE - SW and unfortunately, the aerodrome
at Bedford is almost in dircct line though some 25 s.m. away ¢hich-docs
not present any serious problems.

2.2,6,2 Stansted

The existing airport at Stansted lies a few miles to the north of Airlane
Red One, the flight levels of which are 3,000 ft., to 25,000 ft. Stansted has
a distinct advantage over the other sites since it is already in existence and
from an ATC point of view, this is a clear advantage. However, re-alignment of
the runways will present problems. Stansted lies 542 s.m. direct NE of Heathrow,
and the revised ruawey aligmment is approximately NNE - SSW, thus some inter-
ference with Heathrow and possibly Gatwick could be expected. Stansted, like
Silverstone, is situated in good position for feeding traffic to norther United
Kingdom and northern parts of Europe. However, it is not as ideally situated
with regard to North Atlantic traffic <hich would have to fly in the region
of Heathrow, Bovingdon and possibly Luton. :

2.2.6.3 Foulness

Foulness lies very closc to Southend airport and could certainly affcct
the operation of the latter to the extent that Southend would have to close.
It lies approximately 60 s.m. East of Heathrow and almost in a direct linc.
The best runway aligmment as far as noise and wind directions are concerned
is approximately NE to SW., The site is sibuated such that it could fee traffic
to north and south Europe and possibly the northern reaches of the United
Kingdom, The asite would probably be capable of accepting 64 aircraft movements
per hour. '

2 ” 2 o 6 01—}- &EQY)GV

Sheppey is in a similar position to Foulness with regard to ATC problems,
although it is further away from Southend.
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Recormendations

From an ATC point of view it seems possible (neglectlnv nlllUMTV
airfield interactions) that any of these sites could be used for the Third
London sirport provided that sectorisation of routes were cnforced, Probably
the best two sites are Silverstone and Stansted. '

However5 these factors scems of secondary importance to the question
airport capecity. This is where our resources should be concentrated.
It has been shown that the requirement of & Third London Alrport is greatly
affected by the capacities of Heathrow and Gatwick and in fact each 5%
1mp"ovem cnt in alrport capacity in terms of aircraft movements dela nys the
necd for a Third London Lirport by cne Xebrg

=

o3

It is suggested therefore that the following areas should be looked into
."LIl E‘J"" '1'45 d.G tcﬁlle

1. Methods of increasing runway utilisation and th eireffects on the SBR.

2. Methods of increasing alrport capacity with improved ATC technigques
©and their effects on the SBR,

N
o

Possibilities and effects on SBR of peak spreading
I P g

(Bach of these items should be applicd not to anyairport but specifically

to Heathrow and Gatwick).




2.3 Noise

223610 The Current Situs tlon

The noise generated by airc”aft taking-off and landing is a major source of
annovance to people living in the vicinity of a major airport Teathrov.

Its effect 1s felt over a very large area and nany thoubaﬂ of people are upsetb

by it. Although the noise causes annoyance there is very llttle evidence to
suggest that it can be o hazard to health for the vast majority of peonie. It
can, however, disturb sleep and cause problems in hospitals and schools. Thus

it 1s mainly a problem of emenity and how it affects peoples’
Vhat is an accepbable level of noise is very difficult to determine and the

amount of annoyance 1t causes varies from person to person. Both the loudness
of the noise and the number of occurences are Ffactors in determining the anount

well~-being.

of annoyance.

At the moment there asre no regulations, in the alrworthiness seanse, govorning the
amount of noise an aircraft may emit. However, certain individual ﬂlrports do nave
regulations governing the amount of noise an zircraft can generate. or example,
at London Heathrow the maximum noise allowed during teke-off at a po 4nt on the
ground % niles from start of take-off is 110 PH4R by day and 102 PNAB by night

(11 perae =~ 7 &ema)e  Similarly the Port of Hew York Authority ll its the

noise to 112 PNAB. Most aireraft conform to these limi ts by ducing the engine
power during the climb after ﬁ-k@»@;f 80 a3 to achleve a 3 cllmb gradient,

a1

Further alleviation of the noise can be obt vined by arranging
and 1 aJng paths do not pass over heavily inhabitated arceas,
however, 1s somevhat limited by Dilc raft monoeuvrability and performence.

areas where the greatest noise disturbance occurs are those in line with the

e V)
TUNWEYS o

that the take-off
The scope for this
The

@1

LA S

2o 3.2, he Futurc Situation

The noige problem at o new alrport is likely to be worse than thet currently at
Heathrow because the new alrport will have more aircraft movements.  The increase ir
number of movements is 1illustrated by the following statistics:

Jet novenents per day at Heathrow:

156G 20

1965 260

1970 Lho

At new 2 runwey ai:z nowt - 400 movenents /dn

At new L g i - 1,200 movements/day

2,3.3., DPossible Reduction in Noise from Future Alrcraft
2] ated previcusly theore are no noise reguletions which aircraft have to neet in
order to obtain a certificate of airworthiness. However, the Amer ican F.h.A.
are mroposing that at sometime in the future new aircraft will have to neet
certain noise crltcr in order to cmtaln a certifieate of airworthiness. The
‘neoige levels ter 1$1Vclv nrhu sad ¢ 1c be up to 10 PHEB below thosc now sllowed
at Heathrow, A¢so several nov aircraft vwhich will crme into service in the
early 1970%s will have lower noise l@ vels than those currently in service.  The
importance of this reduction in noise is illustrated by the fact that a
reduction of O PNAB would mean that the alrcraft movements could be increased
fourfold wiﬁhoat *nvr'a51pg the snnoyance =ﬁctﬂr, i.2¢. the noise and number
index (N.N.I.) would remain the samc. neise and number index esteblishes a

relationship he hw 1 total noise exposure ond 31novance),




The merit of certificating authorities enforcing nolse regulations is:

s regulated ot source (aircraft)
ffectively only two authorities (namely, American F.A.A.
sh A.R.B.) and this shculd reduce the problem of international

5) the nris

¢ 1
b) there are e

i

ent.

ond Brl
<'..gI“-.‘

Hence studies regquired:

1) Whot is thc possibility of noise regulations coning into being
and what widl be their level.,

2) What will be the nolse level of the sircraft in service in the 1970%'s,

Other nethods of noise alleviatinn arc: .

ght path of the aireraft after take-off could be arransed sc that it
s over hecvily populnted areas, Areraft performance, nanccuvrability
ety ond alr traffic control will usually limit the amount which the aircraft can

h) the runway cen be aligned guch that the take-off and landing psths do net pass
over heavily populnted areas. This is limited by the fact that the runway J

direction is usunlly doternined by the dircetion of the preveiling wind (nostly
south-wast) and that aircraft can only operate in beSolend of up to 2 certain

gtrength ausu“11y about 30 knots). Thus if the runway direction is very ruch

different from that of the prevailing winds there will be tlﬁus when aireraft
cannot use the rum 3,

Hence studies are required:

3) Adrcraft turning performance after take-off

L) Aireraft cross-wind take-off ond lending linits

The noise below an sireraft apnroaching to land also causes annoyance and the

arca of o given anncyance level tends to be larger than that at take-off because

the alrcraft mnnroachcq at o very shallow angle. The aircraft usually

"npr caches along o 37 flight path and if this could he incressed it would mesn
that the ?ircrﬂft wcula be higher ot a given distonece Ffrom the runwey and hence

give lcss nolse on the ground.

fence o study is required:

5) Possibility of increasing the anproach anpgle
3.4s  Cost of Reducing Noisc
Skl Alreraft Noise

Apart from the noise »cducticn nchieved by heving a more efficicnt engince (i.e.
higher by-pass ratio), noise can be reduced by fitting a snecizl nozzle onto the
jet pinc and by Pitting sound absorbing m naterinl around the inlet duct end around
the engine casing.  The Wilson Report quotes estimates varying from £16,500
te 243,000 for the incresse in ennual ﬂnurataag cost of fi ting nolse suppressor
to the RBoeing T707T. The annual direct opcrating cost of a 707 is about £l,OO0,000
and thus there would appcaL tc be some scope fox fitti z noise ve&ucing

al

devices without significantly increasing the

Noise emitted during ground running engine teests cen also be a nuisances  BOAC




could be part of the central heat

quote a figure of &40T,000 for the capital cost of installing mufflers and
earthbanks which is & small percentage of the cost of comnstructing a new
airnort (£50-100 million).

Hence studies are required:

£) Possibilities for fitting nolse reducing devices to engines and their
effect on aircraft operating costs.

e
o)
=
K

7) Scope and cost educing ground running noise at airports.
g !

-y

3.h.2, Soundnroofing of Buildings

Very considerable noise reduction between the inside ond outs ling can
be achieved by suitable design; for exemple, double glazing

ventilation system can give a noise reauctlon of un to 45 PHAR
large reduction in noise level and in practice would mean that aircraft noise
would hardly be heard inside the building.

The Wilson roport quotes an average figure of £300 as the additional cost of providin
double glazing and mechenical ventilation in a private house. This seemns a rather
low figure fo esent day costs so take a figure of £500 end consider the extreme
case of onund—b oofzn~ 10,000 houses (enough for 35,000 neople). The total

tional cost of soundproofine schools, hospitals

ng
r

cost would be £5 wmillion plus the add 8
ffices ete, - soy another £5 million This is still a relatively small proportion
of the total cozt of the airport ’ul dings insulated in this marpner would

o
have the advantage of lower heating costs and the mechanical ventilation system

Hence studies are.required:

P

8) Feagibility and cost of 1usu1a ine buildings against noise!

9) Namber of buildings to be insulated 2t esch proposed site

Soundproofing the buildings in the more noisy areas around an airport will still
mean that the inhabitants will have to endure full noise when out of doors. There
‘ zm bo be any way around this problem o 11

)

doos not 1 nd this will be one of the
penclties of livianz close to an airport,
3.5 he Siting Problem
Vhen o particular area is being considered as a @ for a new alrport the ncise
problem will havy co crable influcnce on deciding whether the site is
suitable. Bes being able ix terrain and availablc ares, the
problen of runway olishment w have to b C“ﬁuld@rﬁdo This will u@pﬁﬂﬂ ons
a) distribution of wind st
b) crosg-wind take=off ¢ glreraft wsing the airport
¢) A.T.C. requirements
&) avail
) i

and this section will only

These requirenents are very likely to be conflicting
ler the noise problen.

Dy

Tdeally the runway alignment should be such that the take-off and landing paths
do not pass over inhabitated areas because 1t is below these paths tnat the
greatest emount of noise occurs. Areas on either side of the runway and flisht
path are hardly affected by noisc. Thus when consld g a potentinl site
one should determine nct only whether exist ine inh be affected by noise
but alsc whother there is sufficient room in relativel; yise free areas for the

reased number of poople to l Vo waﬂ wzll be as 1th the alrport. The

i Ve A A

v arcas below the flight
se, schncls, hospitals etc, but enly ws<i Porp
E] ] B




The size of the ncise contours will depend ~n the number of traf novements ]
and the results of studies 1-T7 and these will have 1o be thrrlmec for ench site |
considarad, Then knowing ths preseat population 41 str“outlﬂv and osti-ﬂbjﬁg the
future popu lEtLFn Gistribution the runway can be aligned as to minimize the

noise effoects besring in mind the other considerations mqui ned previously,

‘Henco-gtulies required:

10) Present and future ¢ istrlbuﬁloh of nopulaticn

e and position of noise contours, for 2 runvay ~nd b runva} iavvxus

£
L\l-

11) 8

Knowing the size and npegitinn of the noise contours and ﬁhe distribution of the
ﬁ@pd“'t:@ﬂ the number of buildinas to %O'sourﬂnroofeﬂ and the cost can be
These costs plus those associated with reiu01ng the noise should
bc wdubu to the cost of con§$ructing the alrport.

Hence study roquired:

12) The cost of noisc and cost of the airnort

23.0, An sirnort for sunersonic aircraft

£t will reguire a speecial airport
oY

suze they will “ﬂt e allowed to fly
a1l at mihns, T™is doc not seonm o
proposition Lec“uqb a aUlC reonic airve rwft such the Concords
5 distance of over a hundred niles during the cl“Mh and acceleration
e i1t reaches a point where the scnic boom will be noticed by veor
¢ nenr Londen to fly to New York

cn
Thus 1f it tokes-off fronm o site :
Br @

i Lrly reach the Bristol Channcel before it starts producing the boom,

b te sonme considerable time there will not be suffirﬁont supersonic ¢

to justify o special airport and having an &irgﬁrt so far frowm London would mean
o a lot of the speed advontage over suosnnAc sire would be lost

Az far as ncise srownd the alrport is concerned it seems that supersonic aircraft
will moke no nere nolse than current jet ¢ i ceraft 80 this will not be a reason
for needline o specinl alrnort.

2g.3,T. lNeise of V.T,0.L. Alrcraft

renerated by V.T.0,L. aircraft should not
the centre of tb“ take-off site.

proposed that the
PHNAB at a n""nt 1
the problem g ne an alrpord fﬂr V.T.0.L. aircraft assune
_site should'be such that there are no private dwell ines within
1,500 £t abcut the centre of the site. Hence 1f there nre 3
LO noise nuber index will be 47 at the 1,500 £t noint and this
ate deprec of snnoranca,. Thus the noise problen should not
el that o V,T.0.L. aircraft can be desisned and operated
21 less thon 20 PHAR at 1,500 £t from the centre of the site.

ites to be Considored

:lionment of the TR 111 eonsiderabdly nlleviate the nolge
i wita the existlnw AL » There will be no larce centres of
1in the hj N.0.1. However, 1f in the futurc two nore

oncse& runwoys, then it would seem that

o

“%C’“ 1
Haverhill sl

ul B2 -
oworth, Herlow, Seffron Walden snd

45 wnﬁ I contour.
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Sheppey (Fig. 10)

If the runways are aligned approximately east/west there will be
noe large centbres of population within the 45 N.N.I. cOntour
provided that aircraft turn after take—off so as to avoid passing
over Gillingham and Chathem, If four runways are required then
it will probably be very difficult to avoid causing annoyance to
a large number of people.

Foulness (Fig 11)

At this site the runways can be arranged approximately north-east/
south-west (i.e. in the direction of the prevailing wind) and there
will be no areas of population within the 45 N.N.I. contour as

it is mostly over the sea. If four runways are required, there
should be a small noise problem at Shoeburyness,

Silverstone (Fig. 12)

A runwey aligmment approximately north-east/south-west appears

to minimize the noise nulsance and no large centres of population
lie within the 45 N.N.I. contour. Again adding two more runways
at this site will considerably increase the noise nuisance at
places like Buckinghem, Brackley and Towcester.

Gonclusion

Only the Foulness site is almost entirely free from noise
problems even with four runways., The other three sites are
probably acceptable with two runways but not with four runwsys.
Even though the noise envelope of these three sites do not
enclose large centres of population there will still be several
thousand people who will have to suffer a very large amount of
neise, Therefore there will be substantial amounts of money
required for soundproofing homes. The noise contours shown at
each of the sites is only very approximate and it will require
the studies listed previously to be completed before the contours
can be determined accurately. A further point concerning the
Stansted site is that a better site from the noise point of view
could probably be obtained by siting the runways several miles
to the north of the current site and aligning them approximately
north-east/south-west,
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Vel 0,L, FEconomics and its Tmpact

On Ar Traffic Movements in the London Area

Introduction

This sectlion of the report discusses the impact of all-weather
VIOL aircraft on air treffic within the UK., . very brief description
of a study aircraft is given with its main operational characteristics,
payload range, block time and turnround time, utilisation productivity
and first cost. /in assumed date of introduction is late 1975 or early
1976 and with an assumed rate of production its impact on London
alr traffic is given,

4 further part of this report describes briefly a conception
of a VIOL port and gives an estimate of the total cost of installing
VIOL ports within the major cities of the United Kinglom. Finally
an indicetion is given of the research required to prove the feasibility
of the concept in engineering terms and to cstimate i1ts market and
optimum siting of ports,

Description of Adrcraft
Out of the many configurations for VIOL aircraft, e.g. convertible
rotor, tilt-wing, compound helieopter, N.G,T.E, rotor, etc. of
verying size and speed, one has becn selected in order to study the
impact of VIOL on the internal services of the U.K. and its effect
on the air traffic movements through London's conventional airports
of Heathrow, Gatwick and the proposed third London /irport for the
late 1970%'s end early 1980%s.

A fan 1ift, swept wing configuration containing the fans in
pods on the wing has been selected for this study. The alrcraft
has been designed to cruise at 500 knots botween 20,000 end 30,000 f£t.
over a stage length of 630 s.m. with a £ull peoyload of 100 passengers.
The aircraft has been so designed as to have a safety level at least
ten times greeter than that required today. It is also designed o
meet a stringent noise Jevel of 90 PNdb at 1500 f4. horizontal distance.
The following serics of graphs (Figs. 13 to 16) give the block
time, utilisation, paylosd range and productivity of this aircraft,
being those parametors required to estimate its operational performance.
The first cost of this aslrcraft has becn estimated to be
£3, 1 million® a2t 1967 cost levels,

The VIOL port described here, sce Fig. 17, has been designed
to be able to turn ¢ VIOL eirliner round in 20 minutes, in which time
the passengers have discmbaried, the passcnger cabin cleaned,
catering restocked, etc., on line mainbenance carried out, aircraft
refuelled and finally, passengers embarked,

The VIOL port is designed on the lines of an aircraft
carrier with separated landing and take-off pads connected by a more
lightly stressed deck. This port has several docks; ground level

*This figure allows for amortisation of launchinz costs from sales
throughout Buropes.



where the access roads and pavements enter, a car park for 600 cars
on the first floor, sccond floor conteining the passenger concourse,
check-in desks, restaurants, ete., third floor maintenancc, and
finally, the deek on which the aircraft land, menoewvre, load and
unload, refuel and take-off,

This type of VIOL port, covering an arca of cight acres, is
designed to have a peak aircraft movement rate of 48 movements an
hour*, Instead of taking all the scrvices and passengers to the
aircrzft, the aircraft is taken to the services, The philosophy is
for the aircraft to touch down sy the landing grid, taxi forward onto
a 80ft. x 100ft, flat,rigid, air cushion pad and shut dowm its engines.
The pad then 1lifts, driven either by a lineer induction motor or a
compressed alr ram, and carries the aircraft to the disembarkation
station where, through covered gangways conbaining escalators, the
passengers leave the alrcraft. 4t the same time, the maintcenance,
cleaning and catering staff step onto the pad and for the next

14 minutes carry out their duties. Just before the aircraft enters
the refueling bay, they step off with their cquipment. To improve
the safety lcvels, the rcfueling bay is surrounded by & wall which
rises out of the dgck after an aircraft has entered. The bay also
contaeins high pressure foem nozzles as well as the high capacity
fuel hydrents, At the last but one station, the passengers embark
as they discmbarked on escalators, % !

hen with the aircraft still on
the pad, it is moved to the edge of the take-off grid during which
1

time the engines are sterted and checked., Finally, the aircraft
texies onto the take-off grid and 1ifts off,

£ at any stage, = fault is discovered in the alrcraft whicl
If at any stage, = fault iiscovered in &l ireraft which
cannot be rectified on the spot, the aircraft is taken out of the

line and down to the maintenance bay.

Further features of this port are that

(a) the landing =nd take-off pads arc steel grids to duct

awey the alrflow from the Lifting units,

2

(b) both pads arc surrounded by high pressure foam nozzles,
and :

(c) eguipment is installed for removing any broken down
aircraft from the pads.

2elrolre  Broakdown of cost of s VICL Port

The cost of a London VPOL port has becn broken down into
s

(a) +he cost of the land at £0.5M/acre = £ 4.0 nilldon
(b) the cost of the structure £13.,0 million
(c) +the cost of the equipment installed = £ 3.0 million

1

i

£20,0 million

The above costs are open to criticism but they are given in
order to obtain a guide +6 the overall costs of installing VIPOL ports
within London and the main provincial cities on thc United Kingdom.

*This will cater for 8,400,000 passengers movemcnts per years.




For provincial cities, the ground costs are reduced by half
and the size of the VIOL port is made proporticnal to the populetions
of the cities served. These sizes of VIOL port are considered and
listed below:~

Population Capital Cost
2 to L million £18 — £20 million *
1 to 2 million £11 million
0.2 to 1 million £ 8 million

(* £0 million for London only)

2elto5  Alr Traffic Control

The VTOL aircraft is undor general Alr Traffic Control until -
it epproaches within 10 miles of its destination, where the local
A.T.Co of the VTOL port takes control. At this point, the VIOL aircraft
is flying in a corridor bounded by the maximum allowing for the overflying
of conventional aircraft and the minimue ceiling to meet the noise
requirement of 90 PNdb on the ground. The VIOL port A.T.C. guidés
the aircraft automatically to give all-weather operations, and to
minimise fuel consumption during transition, while not excecding the
noise restrictions. The seme philosophy is followed for the take-off
transition.

2.4.6 Production Rate

For the purpose of this Suuly, it has been assumcd that the
first three aircraft will go into service at the end of 1975 or early
1976 twenty more will be in service at the cnd of ﬁ976, the rate

rising to thirty-six per ananum in 1978. Therefore, by the end of
1980, 161 aircraft will be in scrvice within Burope and the United
Kingfom, with a throughout capacity of 4O million passengers per annum,

Fig, 18 shows the smount of traffic four VIOL ports in London
will be able to handle and the upper limit of prﬁalc ted short heaul
and feeder traffic plotted against the year. This figure 1s based on

)

\ the assumption that:-

(a) all short-hsul and feeder pa uscnge 5% transfer to the
‘ VP0L airiiner, i.e. the fares arc attractive compared
i with conventional 2irlincrs,

(b) 50% 1o 100% of the VICL alrliners produced are assigned
to the London run.

Therefore, as can be seen from Fig. 18, the VIOL airliners
will have the capacity to carry all short-haul and feeder traffic by
1979 at the esrliest if all the aircraft produccd are assigned to the
routes radiating from London to the rest of the United Fimgdom and
Western Burope with o radius of 630 st. miles. A curve assigning 50%
of the production to the London run is also given, in which case the
date when VTOL capacity will be able to handle all the short haul
and feeder traffic through London has moved five ycars further into

s
the future, i,0. 1984, This is consi

dered the more likely situation.

*These produce sbout 40% of the total passenger movements per year
in the London area.




2ola7 Capital Cost of an Internal United Kingdom VIOL System

This section outlines the assumptions made and the estimated
investment required for the VTCL ports and for a fleet of about 90
VTOL airliners which would be needed to provide a comprehensive
internel United Kingdom VIOL service.

The assumptions are as follows:=-

(a) VTOL ports to be installed in all cities and conurbations
with populations greater than 200,000 (see Figs19).

(b) London has four VIOL portes. Other towns have single ports.

(c) The cost of producimg the VIOL airliners required on internal
routes allows for the smortisation of R.& D. and tooling

costs over a much larger production run i.e. for sales in
continental Europe. '

(4) The programme could be split between the United Kingdom,
France and Western Germany enually with a surcharge on
launching cost for collaboration
or,

(e) financed by the United Kingdom only.

In either case the investment apportioned to the U.K. internal
VIOL fleet would be zbout the same, '

Thus the investment would be (at 1967 cost levels)

VTOL Ports: £315 million
VTOL Adircraft: £280 nillion
Total: £595 million
2olko8 Cost Effectiveness of VITOL

It is not proposed lkere to give absolute fares in d./passenger seh.
but to discuss the allowzble increase in a VTOL fare cbove that for a
conventional aircraft which would give a 50% traffic split using the
concepts of 'Time Value! and ‘'Total Effective Fare',.

(1) Time and Cost

Comparing the VITOL aircraft against a conventional alrcraft with
the semc cruise specd, the CTOL' block time for all ranges will be some
eleven minutes longer, due to the extra time required for taxying along
the runways. ‘

The other major differcnce between the two systems is duc to the
elimination by VIOL of the ground journcy time and the cost incurred by
the®conventional®™ airline passcnger between the airline's city centre
tormini and the airports. This journcy time can vary greatly and in
some cascs can be as high as two hours, but a more typical value 1is
75 minuga with a cost of 7/6d., The other two sectors of the total journey
are (a) the ground journcy timcs foland from the city termini and
(b) the processing +imes end costs in the terminals themselves. All
these are assumed tc be the same for the two concepts.

#*Conventional take-cff and landing alrcraft




(2) Time value.

The assumption in this comparison is that the average traveller in
the U.K. values his time =t £1/hour,

(3) Totel Effective Fare (i.c. Cost + Value of time)

Based ow B.E.A.'s average internal fere level (1967) of 5.8d/pass.
s.m, and, assuming an average range of 200 s.m, the cost to the CTOL
passenger in fare and time in travelling between the airports' city
termini is £/ 2s, 6d: the cost of time to the VIOL passenger travelling
between the same two city contres is 9s. 6d. Hence for the VIOL passenger
to have the same total effective fare, his fere can be £5. 13s. 0d.
compared with £ 16, 6d., i.e. 387 higher,

(4) Operating Costs.

From the date published on comparisons between VIOL and conventional
airliners, of which that published by the Boeing Company is a typlcal
xample, it appears that the VTOL system with the highest D.0.C.*,
excluding the helicopter, has a D.0,C. some 77 to 1Ljo greater than a
CTOL over the stage band 200 to 300 s.m.

'r

However if we assumec:

(a) a VIOL airliner built with present day technology will
increase the gap to 1k to 28/,

(b) The indirect cost is the same for the two systems.

From the above figures, it appears most unlikely that a VIOL
farc would be 38% sbove a CTOL fare, the increase is more likely to be
less than 15%, The implications of the above figures, if substantiated
by a Rescarch and Development Programme upon an advancaVTOL alrcraft
design, are that the VTOL systom would take over a large proportion of
the short-haul merket,

250109 Research Programme

This section lists the Research and Developmeont required to
substantiate the cconomic viability of the VIOL system.

(a) To prove by theory and experimental work that the noise
generated will mect the community requircments

(b) To develop all-weather contrcl of the VIOL airliner during
its take~off and landing transitions.

(¢) A study into the paramcters controlling the magnitude and
characterlistics of tho passcnger transport market.

(d) Theorctical and experimentel study into the aerodynamic
characteristics peculiar to the selected VIOL aircraft
configuration particularly during the transition phases.

(e) Normel rcscarch and development to bring the aircraft into
airline service,

*Dircct Operating Cost.




2sl1e10 Conclusions

From this preliminary study into the impact of VIOL on the air
traffic movements, the followlng contlusions emerge :=

(a) The technical vigbility of VITOL aircraft is now becoming
established and therc are good prospccts of cconomic
designs being brought to an operational stage within about
ten ycars. Accordingly it secms highly probable that VIOL
will have a significant impact on the air passcnger movements
in London arca in the late 1970's and carly 1980's., On
present assumptions 40y of total passenger movemcents in the
London area could be diverted onto a VIOL scrvice operating
from urban sites.

(b) The total investment in an internal VTOL system (VTOL
ports, cquipment and aircraft), would be in the region of
£600 million, sprcad over 10 to 15 years (at 1967 cost levels),

(c) In the wider context additional sales of VIOL transport
aircraft for Buropcen routes in the period up to 1990 could
amownt to a value of about £ 250 million, This would rcquire
additional investment in launching costs of the order of
107 of saless. The U.K.'s share of this investment and their
return on salcs would be dependent on whether the programme
is domestic or carriqd out by a European consortium.

(d) The economic fare for VIOL from this bricf summary is unlikely
to be greater then 15% above conventional aircraft farcs,
and total Journcy costs to the passcnger will be comparable,

‘ 26l 011 Implications of VTOL on Future Airport Planning
i for London

(2) 1In the late 70's and early 80's VTOL, will have a
significant cffect on the planning of the Air transport
system in the U.K. and Burope, and once cstablished
will undoubtcdly attract a high proporticn of the wholec
short haul traffic, arising out of the large timec savings

N possible, the convenisnce and the compotitive econcmics as
compared with conventional aviation.

(b) Hence full consideration must be given to VIOL in the
deliberation on the third (and fourth) London Airport.

(c) TInitial cstimates suggest that the VIOL system (including
terminals, systems aircraft etc.) will be cheaper than
the equivalent conventional airport and airoraft devclopments
required to provide the same increase of capacity, arising
from the cxpansion of air transport in the future,

i (d) VoT.O0.L. promiscs significant savings in land acquisition,

I reduction in interference © the gencral public due to
fundamentally lower noise levels confined to infinitely
smaller arcas of the community as compared with conventional
aviation. It also gives a systom with greater flexibility
to match the changing needs arising from shifts of
population and industry.
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Competition between modes

Recent developments now offer the prospect of new modes of transport
such as VIOL aircraft, high speed trains and air cushion vehicles. These
new modes could possibly play important roles in the transportation system
of the future., Indeed, it has been claimed that the whole short haul
travel market for CTOL alrcraft may be taken over by them. Such an
eventuality would seem likely to modify the requirements for a third London
alrport.

However, because of the paucity of data available on the characteristics
of travellers and journeys, past assessments of the extent of the market
penetration W such new modes have involved key assumptions which have been
largely notional particularly relative to those characteristics which affect
the choice of mode of transport. Predictions of the total transport system
in the future incorporating these new modes are unlikely to be plausible
unless based on a greater knowledge and understanding of the structure of
past and present travel patterns than has been currently achieved.

Studies of Travel Characteristics

Thus it appears that studies must be undertaken to acguire such knowledge
and understanding. Such studies would probably involve

(a) identifying and quantifying characteristics of circumstances and
attributes of individuvals which influence their travel and choice
of mode, '

(b) formulating quantitative relationships between these characteristics
which can adequately account for the past and present travel
patterns.

(e) assessing how these characteristics will change in the future.

(d) estimating the overall use and nature of use of different total
transport systems.

(e) assessing which particular total +transport system meets needs best,
taking due account of all factors; in particular the role of the
il Tac

hird London Airport (if any) would be identified.

Geographical region appropriate to studies

It may be neeessary to consider the competitive positions of some of
the modes throughout a much wider region than London and its environs to
assess their viability. The amount of VIOL traffic into London, for exgmple,
is likely to be sensitive to the extent to which VIOL penetrates the whole
estern Buropean travel market. It could be completely misleading to
consider its competitive position only in the context of U,K. travel to or
from London.

Some travel characteristics of possible relevance

The following information on particular journeys may be, in aggregate,
of relevance to the understanding of the structure of the current travel

pattern,



2,502

(a) Characteristics of availsble modo

(b) Characteristics of Jjourney:

(¢) Characteristics of traveller:

(d) Characteristics of community:

Some methods of acquiring information on travel

Speed

Convenilence

Comfort

Safety

Fare and other costs
Frequency of servﬁce
Passengers carried (i.e. trafilo
Load factors ‘
Locations of termini

o

o

o

o

o o

°

O O~ OV e o
<

°

Purpose -
: origin
Time and place off &

destination

o

Modes used
Reasons for choice of mode
Payer

]

Wi o -
o

o

Occupation

Education

Income

Overheads

Sex

Lge

Baggage

Attitudes to and experience
with available modes

Car ownership

2. ¢ o

o

°

o

O~ OV F e N -

\O

°

Population

Growth of population
Age distribution
Occupation distribution
Economic activity
Income distrdbution

o

©

o

U o

o

Some ways now in current use for acquiring such information on travel

are:;

(a)

(b)

(e)

(a)

to question suitably selected individuels in their homes or
at thelr place of work,

2

to question suitebly selected individuals while they are travelling,

to question employers for whom employees travel in the course
of their work,

to ask the carriers for statistics and such details of their
passengers and vehicles as they possess, and

to ask the appropriate international, national and local
govermment statistical offices’d for information on travel and
the characteristics of communities.




2.5.2,1 Commercisl Security Considerations

Methods (b) and (@) ebove require the co-operatjom qfuthescarriers.
Commercial security considerations have in the pes?/and may still inhibit
the response of cerriers to requests for information., However, such
studies as are proposed for the present purpose would also identify more
clearly the characteristics of the total transport system of the future
end might, in 2ddition, help to match its evolution to community reeds in
the most effective way. It would be to the ultimate benefit of carriers
to be informed on this for planning their future operations.

20503 Basis of Comparison of Different Total Transport Systems

It will be necessary to establish a basis for comparing different
total transport systems. This will involve identifying factors relevant \
to costs and benefits and defining them in monetary and social terms. These
factors in the present context would be experted to include:

(a) flexibility of the total system with respect to possible changes
in community requirements. This can obviously be achieved at
some cost. For example, one could meke provision for each of
several competing modes to carry all traffic.

(b) the effect of the total transport system on the competitive
position of U.K. industry relative to that of other commumities.
This is 1ikely to be difficult but its consideration is funda-
mental to the future well~being of the community.

(c) the cost required to develop and introduce cach particular new
mode.

(a) +the retention or acquisition of the expertise and capability
within industry of developing and manufacturing certain advanced
transport vehicles,

(e) +the reactions of the community ot large to the use of a particular
nmode (for example, its reactions to aircraft noise, noise and
vibration generated by high-speed trains or pollution of the
atmosphere by motor-car exhaust.)

2:5.4 Organisation for Bxecuting Studies

By some standards the work implied gbove and its cost of execution are
substantial. However, it should be kept in mind that the output is relevant
to the future total transport system as well as to the Third London Airport. Som
£5900030905000, per year is being spent currently in the U.K. on transport.

It would seem to be well worthwhile devoting a substantial sum to examining
whether it is being spent in the best way. Indeed, since at least over

the next decade or so there is 1likely to be a continuously changing back-
ground of technology and travel habits, consideration should be given to
making the study of the transport system in all its aspects including the
prediction of its evolution the responsibility of some permanently established
national organisation of adequate size and with adequabe facilities in




which the various requisite disciplines would be welded together,

Tt is doubtful whether such an organisation could epproach its full
potential within the tine scale of the present enquiry. However, through
the evolution of modelling, operational analysis, data gathering and
~other relevant techniques, it would be expected over the years to steadil
acquire an improving prediction capability and become an increasingly
effective tool for assessing further problems similar to that of the
Third London Airport which must surely arise in the future and vhich may
be even more far-reaching in their impact on the community.
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Part 3
Section 1

PART 3. GROUND MCVEMENT ASPECTS OF THE THIRD
LONDON ATRPORT

Troffic Lspccts
.1 Growth of air traffic movements atthe Third Londen Airport

The demand for ground transport of passengers and freight to and from the
Third London Airport and Central London, and other places, will depend on the
growth of traffic there. Following the traffic forecasts in Part 1, we have
estimated the number of passengers diverted to the Third London Airport and
the number of transport aircraft movements for the years 1975 and 1980. These
figures, in table 1, assume that Heathrow and Gatwiclk together can take
traffic corresponding to a (joint) Standard Busy Rate of 104. The basic traffic
estimate used is the ‘'host likely" forecast in the White Paper.

The implications are that, by 1980, the Third London iirport will be
handling the same number of passengers as Heathrow did in 1965, but with only
about half the aircraft movements, because of the assumed increase in size of
aircraft.

There is, therefore, a considerable excess capacity aveileble at the Third
London Airport., Guessing at the increase in aircraft size after 1980, and assuming
an achievable SBR of 64 for 2 runways, and 128 for four runvays, we can estimate
the capacity of the Third London Airport as nearly 30 million passengers per
year, and nearly 80 million respectively, as shown in table 1. This last
figure is the result of an average aircraft size of 200 seats, which may be
somewhat excossive,

The effect of extra movements by specialised freight aircraft may also tend
to reduce the capacity passenger estimates at the Third London Alrport, bub this
may not be as large an effect as appears at first. MNuch freight will continue
0o be cerried in passenger alrcraft, as at present, giving e substentiel freight
capacity without increasing the aircraft movements. 4ilso, the movements Ofv
speclal freighters may be fitted into off-peak periods of the airport, and so
enable an increase in annual movements without a corresponding increase in SBR.

However, if the growth of airfreight is as large as forecast in Part 1,
(i.e. 19.6% per year), the implications on eircraft movements and ground transport
will be enormous. The predicted L.7 million short ton of cargo handled in 1380
would mean over 300 ISO, 8 x 8 x 20 £t.8 containers being sent to and collected
from the airports every day. This could not be superimposcd ona passenger airport,
but could justify a special freight only airport, not necessarily in the London
area.

Finally, these traffic forecasts have not taken into account the possible
effect of a commercially successful VTOL airliner, capsble of operating into city
centres without causing unaccepteble noise disturbance. It appears (from Part 2.4)
that such an aircraft could attract something like LO% of the passenger traffic
in the London airports area. I% would hove such for ro-ching effcets on oir
“emd ground treffic thet the tochnicol rnd socinl Torsibility noods coreful study.



3,1.2

Growth of Passengers, friends, spectators and airport employees

The estimated growth rate of passengers at the Third London Airport has
been shown on table 1. Associated with these air passengers are their friends,
who come to the airport to meet them or see them depart. There are also a
substantial number of spectators who visit an airport just for the spectacle.

All these people will make some demand on ground transport, though it is
assumed that the majority will travel by car rather than by airport coach (er
rail link) from the centre of London. They therefore represent a traffic
demand on road space and not on mass transit link.

The London Airports Traffic Study (Heathrow) notes that the follow1ng people
entered the Centrel Terminal Area of Heathrow on an August Sunday:i=-

Air passengers = 17,000
Friends = 22,000
Spectators = 12,500

Other categories (i.e. journey to work) to total 73.000.

Thus each air passenger "generated" 1.25 frierds and O.7 spectators an this

‘peak day. The Third London Airport will be further from London that Heathrow,

and i1t would be expected that there will be fewer friends and many fewer
spectators than at Heathrow. If we assume that half the present friends and
one quarter the spectators as a proportion of the air passengers, we have:i-

Number of friends and spectators = 0.80 x Number of air passengers.

" This relation is used in table . 2 to give estimates of nuwmbers of these classes

of people,

The airport employees also make demands on transport facilities, either by
road or public transport. The Third London Airport will have one significant
difference from Heathrow in that there will be no provision by B.0.A.C. and B.E.A.
of major maintenance areas. JAbout AQ% of the 37,350 Heathrow employsces work in
the Maintenance Area; if these are removed, the equivalent number of employees
is 0,60 x 37,350 = 22,400,

Some of these workers mwovide services to passengers; others mointain and
provide crew for aircraft. The numbers of each will therefore depend both on
passenger nubers and aircraft movements. We have assumed arbitrarily that there
are, at Heathrow, at present, equal nuwbers of each class of employee. We can
then find the constants in the relation:-

E:: k-{P +k2M

where E = Number of employees
P = Annual number of passengers handled
M = Anmual number of aircraft movements
ki, kp = constants '

For Heathrow ot the moment:-

1
ki = 9555~

_ 22
ka2 = 7553
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That is, one "passenger" employee is required per thousand passengers handled
per year, and 52 "maintenance" employees per thousand aircraft movements.

In the future, the employees per passenger will tend to be reduced with
increasing mechanisation of ticketing, baggage handling, etc. We assume that
the reduction is to 0.8/1000 in 1975 and 0.5/1000 in 1980 and after. On the
other hand, it is assumed that the "maintenance" employecs will remain at the
current level, the potential reduction with improved relisbility being absorbed
by the increased size of aircraft with time.

These assumptions lead to the numbers of employees estimated for the
Third London Airport in table - 2. It should be noted that freight handling
is assumed to be at the 1966 Heathrow level, and to account for about 13% of
employees,

Peak travel demand for passengers, etc., travelling to the airport

This is an area where this is a lack of relisble informetion, and we can
do no better than assume that conditions at Heathrow {as shown in the London
Airports Traffic Study) are representative of the Third London Alrport.

Consider first the demand for ground transport to the airport by air
passengers. The annual passenger flow can be reduced to an average hour's flow
n one direction by dividing the numbers in table 1.2 by 15 x 365 x 2 for a
5 hour traffic day. The average flow is then factored for the peak hour of the
peak day by multiplying by 2.64, as derived from Heathrow data.

X b

The friends and spectators figures, being already for & peak day, only have
to be factored for the peak hour by 1.7. The employees' peak travel occurs in
the morning journey to work; about 64% of employees travel to work en a typical
day and the peak hour (08000) sees the arrival of 2@% of the workers.

Modal Split of jJourneys to the aivrport

Here ve need informotion on the proportion of passengers, employees, ctcC,
who are going to use public transport and private csrs, In particular, the
demand for mass transport facilities to central London by airline coach, rail
link or new hovertrain service will determine what ground trensport system
is economic, This is an area requiring further study, and for the present we
have made assumptions based on Heathrow experiesnce of the possible modazl split.
We have assumed the proposed sites for the new airport at Stansted, Foulness,
and Sheppey and will have similar patterns to Heathrow.” For the airports
further from London (Silverstone and Welw. Sands), we have assumed that a
greater proportion of travel is by the mass transit link,

The results (and assumptions) are shown in tebles 1.4 and 1.5. It will
be noted that an approximate peak hour loading for traffic of different kinds
has been obtained by sumning the peaks and factoring by 0.75 to allow, roughly,
for the fact that the pecaks do not coincide in time. The corresponding annual
flows (not peak hour) are given in tables 6 and 7. Selected topics from
these tables are illustrated in figs. 1, .2 end 3

These estimates of passenger traffic clearly are rough and rcady, and are
used to indicate the order of capacity required for any ground transport system
associated with a new airport.




3.1.5 Conclusions

(a) The kind of ground trensport system needed at the new airport
depends criticslly on the year which is chosen for assessment of travel
demand, On the figurcs given in this section, a fixed track link to
central London could hardly be justified in 1980, but probebly could
be when a 2-runway airport 1s running to capacity.

() Not only air passengers need ground transport to the airport. Friends,
spectators and (more important) employees all make o substantial demand

for transport. This aspect necds further investigation on the basis of
more refined traffic surveys and forecasts.

(¢) Even if a good mass transit link with London is provided, there will
still be a great deal of travel by road to the airport. The quantity will
depend on where employces live, and whether the alrport attracts friends

and spectators. The ocapacity of the road network linking local towns and
the airport needs further study based on forecasts of local traffic patterns.




TLRLE 1
e

ESTIMATES OF THIRD LONDON ATRPORT TRAFFIC
1975 1980 ULTTHATE CAPAC_ITY
2-Runway L—-Runvay

Terminal Passengers (M/YR) 29.6 L3 .6 (76.3) (141.0)
Air transport movements (K/YR) 353 430 (509) (703)
Passengers per movement 8L 102 150% 2007
At Third London Airport

Terminal passengers (M/YR) 3.3 1.7 29 78

Lir Transport movements (K/YR) 39 115 19k 388
Standard Busy Rate (Movements/Hour) 13 38 6ly. 128

TABLE 2

ESTIMATES OF NUMBERS OF PASSENGERS,

FRIENDS, SPECTATORS AND EMPLOYELS AT THE THIRD LONDON ATRPORT

1975 | 1980 ULTTMATE CAPACITY
2=Rumray 4=Runway
Terminal Passengers (M/YR) 3.3 1.7 29 78
Friends, Spectators (M/YR) - , 5L
(Based on Peal Sunday) 2.6 F el 25.2 621
| | : _
Imployess ? L7 12,0 i 2h.6 59.2
TABLE 3
PRAK HOUR TRAVEL DEMAND FOR VARIOUS CLASSES
INTO THE THIRD LONDON ATRPORT
L4975 | 1980 ULTTMATE CAPACITY
' 2-Runway L~Runway
Alr Passengers 800 2,820 7,000 18,800
Friends and Spectators 400 1,460 3,600 9,700
Employees 600 1,540 3,120 7,600

llote:

The fravel peaks do not coincide,




ILBLE 4
MODAL SPLIT FOR PELK HOUR PIRSON

JOURNEY INTO THIRD LONDON ATRPORT

(For Stansted and the estuary sites)
1975 1980 ULTIMATE CAPALCITY
' 2~Runway | ArRunW%y B
(1) AIR PASSENGERS
Pealt Demand 800 2,820 7,000 | 18,800
Mass Transit (41%) 330 1,160 2,870 7,700
Private (59%) : 470 1,660 4,130 11,100
(2) PRIENDS 4iND SPECTATORS
Peak Demand 400 1,460 3,600 9,700
Public Transport (10%) L0 150 360 970
Private (90%) ' 360 1,310 3,240 8,730
(3) EMPLOYEES
Peak Demand 600 1,540 3,120 7,600
Public Transport (2,%) 140 370 750 1,830
Private (76%) 460 1,170 2,370 5,770
L mpTALS
(Peak Total = 0,75 x sum of Peaks)
Mass Transit 330 1,160 2,870 7,700
Public Transport 140 390 630 2,100
Private 970 3,100 7,200 19,200

TLELE 5

[ropnas et eh

MODAL SPLIT FOR PE.LK HOUR PERSON HOURNEYS
INTO Thk THIRD LONDON ZIRPORT

(For Silverstone and Welsh San&s)

1975 1980 ULTIMATE CAPACITY
| 2=Runway L~Runway
i (1)  AIR PASSENGERS
Mass Transit (70%) 560 1,970 4,900 13,100
Private (30%) 21,0 850 2,100 5,700
(2) (3) is Table ibove
ZOTLLS
Mass Transit 560 1,970 4,900 - 13,100
Public Transport 140 390 830 210
Private 700 2,510 | 5,800 15,100




MODALL SPLIT FOR

ANNUAL, PERSON JOURNEYS

InTo

THE THIRD LONDON AIRPORT

(For Stansted and the estusry sites)

1975 1980 ULTIMATE CAPACITY
2-Runway L~Runway
(1) AIR PASSENGERS. |
Annual %43 11 .M 29M 781
Mass Transit (41%) 14 9.8 [11.9M 32
Private (59%) 1.9 6. {17.1M 164
(2) FRIENDS AND SPECTATORS _
Arnuel 2, 6M 9.4 23,24 62,40
Public Transport (1) o 3U O 2,3 6.21
Prlvata (90%) 24 3M B.EM  |20.,9M 56,2
(3) EMPLOYEES
Annual 4,700 12,000 {24,600 59,200
Public Transport (2Aﬂy 1,100 2,900 | 5,900 14,200
Private (76%) 3,600 9,100 }18,700 45,000
TOTALS
Mass Transit 1,400,000 | 4,800,000{11,900,000{ 32,000,000
Public Transport 304,100 902,900 2,305,900} 6,214,200
Private Transport 4,203,600 | 15,409,100} 38,018,700 102,245,000
TABLE A,?
MODAL SFLIT FOR ANNUAL PERSON HOURNEYS
INTO THE THIRD LONDON AIRPORT
(For Silverstone and Welsh Sands)
1975 1980 ULTIMATE CAPLCITY
2-Runway L-Runway
(1) AIR PASSENGERS _ _
Annual A 3, 3M 11 7M 29M 781
Mass Transit (707%) 2430 6.2 21 . 3M 5. G
Private (300%) M 3.5l 8,71 23 LM
{2} (3) as table ebove
s Transit 2,300,000{ 6,200,000 1,300,000 51,600,000
Public Transport 301,100 902,900 2,305,900 6,214,200
Private Transport 3,3%03,600] 12,009,100 | 29,618,700 | 79,655,000




%.2 Consideration of existing and planncd transport links

- Port 3
" Seotion 2

30201 Roads
%.2.1.1. "Basic Characteristics
Distance from | Current Proposed Route Traffic on
Grosvenor Journey Route Capacity | Route (1)
Square Time (2) (3)
Site ; (mins.) . 1981
(Miles) 1962 9
Direct | Road
Stansted 30 36 80 M11 D.3L(M) 23,000 62,000
Sheppey 45 | 53 103 L£.2/M.2 1 D.3L(4/M) | 38,000 103,000
Foulness 6 52 88 40127 D.2L(4) 57,000 159,000
£13(0) D.2L{4) 48,000 125,000
| Silverstone| 52 58 90 Mot. | DW3L(M) | 52,000 129,000
i : §
L Z ) = '

NOTES :

-

(1) Figures taken from the London Traffic Survey. They represent iugust
daily average flows leaving the London Metropolitan Area in 1962 and
1981 as assigned to the proposed 1981 highway network.

(2) Using existing roads. These times will be expected to improve wibth the
construction of M.11, and improvements to M.1, 4.2, and £.13.
time quoted for Foulness appears o assume the existonce of an as yet
unplanned motorway from London.

(3)
(&)

Incorporating improvements already proposed.

Design proposals for improving i.13. are not yet published but with the
traffic flows predicted, it is thought advisable to consider both
Southend roads as complementary parts of the alrport route.

Stansted

The main part of the route will be the proposed dual 3~lane M.11, the
Bishops' Stortford Motorway. .4 proposed reserve route, if the M.11, becomes
overloaded would follow the line of the Lea Valley, but no specification has
yet been suggested. It seems reasonable to assume that private transport would
not generally follow one specific route between the Hotorway and the various
London destinations, but a coach route to the Terminal would be necessary, av
least until such time as all passengers willing to use public transport could
be carried by reil, or other means, Assuming a Terminal at Victoria, the route
would use the Eastern Avenue extension and two sides of the Inner Ring Road,




this latter section probably taking a considerasble time to travel. A
nore logical terminal siting would be Kings Cross, bath for the development
of a rail link and because of the expected overload at Victoria, and the
design currently proposed for the Fastern Avenue extension would provide near
motorway conditions as far as the Angel, Islingbon.,

A new link to carry &ll alrport traffic to and from the M.11., would be
required and this would be some one and a helf miles in length with an inter-
change near Birchanger. One minor bridge structure would be needed to cross
Burylcodge Lane, ' »

Sheppey.

The existing dual 3-lane },2, the Medway towns Motorwsy, will provide the
major portion of this route and improvements already in hand, or plamned, will
bring this to near motorway standard as far zs Greenwich, on the proposed
Motorway Box., Current proposals ellow for high capacity routes both to Kings
Cross, via the East Crcss route and Bastern :ivenue or via the St. Johns/Stamford
Hill link and to Victoria via the South Cross route. The short sectilons from
the ingel to Kings Cross and from Brixton to Victoria will be on urban main roads.

A& new motorway standerd link will need to be provided between the M.2. and
the site and this will have to incorporate = bridge across the Swale. 4
temporary solution for the early stages of development would be the use of the
existing A.249, A.250 route from the Stockbury Interchange, but this incorporates
two difficult bottlenecks, the A.2, crossing and Kingsferry Bridge, and some
improvement would be needed. Three possible new route locations offer themselves
and it should be borne in mind that the preferred solution may be determined by
the location of any rail links, provided that the most economic means of crossing
the Swale may be by means of a combined road/rail bridge, similar to the
existing Kingsferry Bridge.

One possible route follows the A,249, 4,250, line and requires structures
for connection at the Stockbury Interchange, for crossing the L.2, the Kent

Coast railway line and the Sheerness railway line, together with a new Kings-

ferry Bridge, some quarter of a milelong, which would probably have to be
considerably elevated to give clearance for navigation on the West Swale in
connection with the paper mills at Kemsley. The total length of new road works
would be eleven and a half miles, including all structures. A second route would
reguire a completely new interchange on the .2, at Broadoak together with bridge
structures over the A.2, the Kent Coast railway and probably Windmill Creek on
Sheppey, as well as a three quarters of a mile viaduct over the Swale which
should not, at this point, require navigation clearance., This link would use
three miles of the M.2. from Stockbury to Broadoak and eight and a half miles of
new highwvey including structures.,

The third possibility follows the M.2. for nine miles From Stockbury to a
new interchange at The Oaks and then requires six miles of new route, including
bridges, over the A.2. and the Kent Coast railws , and one and a quarter miles
of low level viaduct over the Swale., On all three routes, allowance must be
made for the fact that some two thirds of the new construction work may be
expected to be over unsuitable, perhaps highly compressible, sub-soil,
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Foulness

‘ There are no current proposals for a motorway between London and. the
Southend ares and it is thercfore thought thet the 4A.13. and the 4.127. should
be considered as complementary in providing the route to the airport site.
Proposals exist for improving the 4.13. to a dual 3~lane highway with limited
intersections between Grays Thurrock and the Motorway Box, and the 4.127, the
Southend Arterial, is already of a similar standard. In Centrsl London, Victoria
would be reached most conveniently via the Embankment, which is scheduled for
some improvement, while the Eastern ivenue extension/East Cross route would be
satisfactory for Kings Cross.

To link the airport site with the Southend roads would require a ten mile
length of new highway of moturway standard, with some eight miles over rather
poor quality terrain. A form of interchange would need to be provided on the
10127, near Bastwood and the route would pass across or around the existing
Southend Airport and then follow the south bank of the River Roach with bridges
over Potton and Yokefleet Creecks, B.1013. ard the Southend railway line. Use
of the 4,13, even if only to remove Dartford Tunnel treffic from the A.127,
would necessitate a two mile link road near North Benfleet, or less satisfactoril
improvement of the 4.129,

Silverstone

The li.1. widened to three lanes over the Watford section, and extended into
London as far as the North Circular Road or possibly the Motorway Box, will
form the main part of the route between London and Silverstons. However, it may
also be expected that a proportion of traffic will use the M.1. northwards to
connect with the Midlands directly and this should have the advaentage of reducin
the traffic forced to travel through Central London to reach the airport. It
is worth noting that the travel time from either London or Birmingham is
unlikely to be less than 90 minutes which, with the prospect of increasing
traffic congestion, would appear to offer good prospects for a competing mass
rapid transit link,

L new link of motorwey would need to be some nine miles in 1
connection could nost conveniently be provided to the Collingtree Interchange
on the M.1. Neither the A.508, a rather twisty road, nor the ncarby A.43.
which passes through the already congested centre of Towcester, would be suitabl
even for a temperary link, Bridge structures on the airport motorway would be
required over the River Tove, the i.413, the L.5. and probably five B roads.
6l

4
The London Euston to Rugby/Northampton electrified railway line would have to
be crossed once, and possibly twice. ‘

Other Sites

It is considered that a similar appreciation of the road transport links
should be carried out in respect of any further sites which may be recommended
for consideration.




30242 Rail Links

3.26241 All four sites considered lie close to existing through lines to a
London terminal. The characteristics of each route are summarised in Table 8,

From the treffic forecasts of paragraphs 3.1.2 and 3.1.3, the likely
demand for public transport to the Third London Airport in 1975 and 1980
has been plotted on an hourly basis in Fig. 4. Traffic demand beyond 1980
is discussed in a later paragraph. It has been assumed that employees will
use either private transport or public road transport and that friends will
use private transport, acting as chauffeur to the air traveller.

3e26262 The assessment of available capacity on an existing system having
complicated intersections and carrying mixed traffic reguires sophisticated
computing facilities and only a broad indication has been attempted for each
of the four principal sites., This has been done by plotting the number of
trains passing a representative point on the route on an hourly basis and the
results are shown in Figs, 5, 6, 7 and 8, Superimposed on each of these have
been plotted additional 300-seat capacity trains required in 1975 and 1980.

50202¢3 It is fortunate that the peak demand for airport travellers does not
coincide with the peak commuter demand., However, the additional airport traffi
will increase congestion in the environs of the London terminal and it will be
necessary to investigate the recasting of the complete service to ensure the
possibility of absorbing the extra trains.

: 3026264 - The forecasts for ultimate capacities of a 2-runway and of a 4-runway airp
: indicate factors of 2,5 and 6.6 over the 1980 requirements. Thus, at the
commuter peak hour, 12 and 22 trains will be required respectively, additional
to the trains scheduled at present.

9 a

0252sD Methods of increasing line capacity should be investigated for the early

years of airport operation and also the possibility of providing additional

tracks or passing loops for the ultimate airport demand. Increasing train

speed within existing signalling distarices by the introduction of the Advanced
. Passenger Train and the introduction of an inductive system of train signelling
5 should be investigated for the short term, and also the period over which such
E methods would continue to be sufficient. The Jjustification and timing for a
completely new route to each of the sites should be assessed using these new
techniques.

A,

3024246 Geographically, the four sites have differing features from the aspect of
rail communication, Foulness and Sheppey are both situated on opposite sides
of the Themes estuary and hence there is no opportunity to route provincial
traffic other than through London. Silverstone and, to a lesser extent,

- Stansted, are situated on trunk lines, the former providing speedy access to

\ Manchester, Liverpool and Birmingham, and also conmnections could be made (or

restored) to lines serving Bristol and the North EBast, Fig. 9.

Stansted - Connections to the main line north of Bishops Stortford involve
little civil engineering work and a redundant line could be restored. The new
line would involve half a mile of new line,

Sheppey = Connection to an existing line could be made at Kings Ferry Bridge
by a link approximately 5 miles long over low lying country.




3024247

(d) Silverstone - Access would be difficult but if achieved, the

Foulness ~ Access by a L4 mile extension of the Fenchurch Street to
Shoeburyness line involving little civil engineering work beyond that
necessary to reclaim land for the alrport i'tsolfu

Silverstone - Access woula be by a 6 mile link to the uondon (Euston) %
Birmingham, Liverpool and Manchester line., The airport end of the link
would probably involve a 1 mile length of tunnel with the station below
the terminal buildings. ‘
Links from Trunk Routes to City Centre Term:nﬁls, Fig. 10¢

(a) Stensted - Connection can be made by a cirecuitous route via South
Totbenhhm,the Metropolitan Widened Lines and Loughborough Junction. A
changeover point from 25KVAC Overhead collection to 750 VDC third rail
collection en route and special dual voltage trains would be reguired.

(b) Sheppey - Victoria is the terminal for the present service.

(c) Foulness - Access to Victoria would be via South Tofienham and then as
. Por Stansted. Dual voltage systems would again be required.

(a) Silverstone - A route via Willesden and Clapham Junotlon would involve
a dual voltage system.

Kings Cross

(2) Stansted - Connection %o Kings Cross via South Tottenham could be
powered from 25KVAC system throughout on completion of the planned Klngs Cross
Suburban electrificatione. :

(b) Sheppey - Access would be very difficult and electrification probiems
would be encountered when the suburban electrification is completed.

(o) Toulness - Access via South Tottenhsm; no conflict of electrification
systoms.

electrification systems would be compatible.

Zuston

(2) Stansted - Access would be possible via South Tottenham end Willlesden
and electrification systems would be compatible,

(b) Sheppey - Acco s would be very difficult and would involve en route
changeover of electrical systems.,

(c) Foulness - Access could be achicved via South Tottenham and Willesden
involving no changeover of electrical systans,

(d) Silverstone - Trains could work straight into Huston.




TABLE 8

SUMMARY OF RATL ACCESS CHARACTERISTICS

Stansted Sheppey Foulness Silverstone
Length of link to airport 1/%1nile 5 miles L miles & miles
Total length of route 31 miles 51 miles 4 miles 60 miles
Nunber of tracks in each 4 1 1 2
direction
Assumed maximum speed for . ) g
conventional trains 90 m.pJh. 75 m.p.h.| 75 m.p.h. 100 mepoho
Journey time (mins,) 37 - 58 85 60 45 - 55
(all stops)
. Possible Good.
Access to provinces via o o see Fige9
Cambridge
Access to Vietorda Via Kings Direct Via Kings Via Clapham
Cross Tunnel Cross Tunnel Junction
. - Via South Very Via South s
Access to Kings Uross Tottenham Difficult| Tottenhan Dif fipukt
Via South Ve Via South
Access to Euston Tottenham ety Tottenhan Direct
Diffioult

& Willesden

& Willesden




36 2e3s Tracked Hovercraft

5c2:3e1 One of the most important factors determining the suitability of a particular
location for use as an airport for London is the connection which can be achieved
between the site and the city terminal. 1is lin7 is significant to the passenger
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in terms of the time and cost involved. The use of existing transport routes,
or extensions from them, will involve delays if airport traffic is allowed to
mix with slower traffic. :

The more d?stanu is the airvort from the city centre, the greater is the need for
a special connection to ensure 2 regular service with minimum journey time and
adequate frequency Conversely, more distant sites can be considered for airports
by the inclusion of a transport system which ensuresreliable, minimum time
connection with the city terminal.

For sites remote from London a relatively high speced operation is required.
lowever, account must be taken of the fact that the city terminel 1s likely to be
situated in the heavily developed central area of London. On this basis a
likely spced profile for such a route ig that shown in Fig.4l. This shows th
use of two ai cruising speeds. “London"cruise and™Open Country™ cruise.
The latter i h speed condition whilst a lower speed is used to negotiate
what is likely to be a restricted route through a highly developed area.
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Using this approach an assessment can be made of vossible journey times from
London to various sites. This ig summerized on Tig.12.

A speed limitation of 50 mep.h. 1s imnoscd for the first five miles of the Jjourney
Curves are shown giving journey times vhen operating at various. speeds over the
nain (YOpen Country™) section of the route.

at the cnd of the "London” cruise section would increase journey
three minutes.

Journey lengths to two Paris alrports, the two sxisting London alrports and the
four sites selected for this report are shown on the aor“”ontml scale.

Current Journey time to London Airnort (Heat PW) along the M U4 motorway are
batween 25 and 30 ﬂlﬂlt Tre rail link between Victoria Stetion and the
central ares of hea+hrow vill vhen built, glve 1 journey time estimated at
22 minutes.

Journcy times of approximately one hour have Lce mentioned in connection with

Stonsbed Alrport, Times of this moagnitude will clearly not encourage passcengers ¢
use Stancted instead of Heathrow and it also obvious that with this situation
alrlines will resist a move from Heathrow to Stansted, Thus it is essential

Journey time { t

near to those that will spply at Heathrow. This approach

a separate h

In order to bring jalrmey times to the same as that for Heathrow, the spceds in
: )Lntrw saction of the voutes to each of the four sites under
ary between 130 m.p.h. for Stansted and 260 m.p.h. for

n the development of Track
esults of this work will be
develooment of the system is
. .
A%

the Third London Arrport.

funds are alrveady being invested
1 5

o)

ating over this speed ranpse and res

i

t few years. Cormerc
ale of the developnment of

The availability of such a systerm glves s much greater flexibility in the choice
o &
of o suiteble sitz than previcusly and as such should be taken into account.



2.4, Merine Hovercraft

Trhe two estusry sites, Poulness and Sheppey are situsnted such that a number Of
1xporbwht connections from thom to other areas of the eountry can be achieved by
using marine Hovercraft. With an airport at onc of these two sites there may
be o Llarpe number of nﬂomlﬁ whe would be very keen to use o service across the
Thames estuary Lo or Kent avoiding the necesgity of meking a journcy into

London.

London tends to be ernwded with peonle because "all routes lead to Iondon™.  The
use of lovercraft in this way would reduce conrestion (and investment required
to deal with it) in a large London terminal and its associscted approach roubes
as well as providing considerable time saving, cost saving and convenicnce to
many pernle.

Of the two estuary sites, Foulness would probably provide zater omount of
ffic in this recspect as it has been shown that more o ffic for the

present London airports is gencrated south of the Thames than ncrth of the Thanmes.,

Tncre would also be a coertain awﬁunt of transfer traffic between Foulness and ‘

-

Gatwick.  Such a link would require to be run in conjunctiop with transpors
facilities at caoch end. For poﬂn“ living in the =ren south of the Thames a car
run in conjunction with a Hov terminal on thoe Vorﬁ coast (with uﬂmﬂlnr
substentislly loss than those on the airpor rt) would seem tn form the basis of a

realistic con=crdinatbed trwnanrwt systen.

88
8

Another possible route would bo along the Thames to 4 site to th
London convenleut to public transport conncetions and thm 08e
systarni. Taera are now available quua&xu mnore controllabl and nore ceoncric
Hovercraft than those more senerally in usc ot thé prezc m+ tlme. These would be
opplicable to operation along the river,

o

Other potential routes worthy of exsmination would be from these two estvary
sites to continental terminals.

o=operation with shivning using the Thames and
this rosocct. Should howe: o sea port
o reduction of shippings in ihc Thormes estusry would

a) the
b) the nlic:
c) the Qd¢tﬂnn:l investment required Ffor the Hovercraft facilities
_fNﬁares with the ccnSpquent reduction in investment in other
canaport facilities.
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Other Transport Considerations Se

3.1 Transfer vassengers

. These are passcngers who transfer from one aircraft to another
instead of joining a flight at the airport. Where there is only one
airport at a city, this only involves, at worst, a change of terminal

uildings. Where there are wore than one {as at Heathrow and Gatwick
at pre sent) some passengers may have to travel from one airport to
another, ‘

An indication of demand for transfer between aircraft at one
airport, where presumably it is not inhibited by any neoc;aphlcal
dlfflcul‘ty, is obtained from heathrow data in 1966. fbout 20%
total departing passengers have transfered from another aircraft s
about 60% being foreign nationals, and most of the rest being from
Northern Zngland and Scotland. :

While this proportion is not negligible, it represents un-
restrained demand: the numbers travelling between Hesthrow and
Gatwick are believed to be very small.

The tentative conclusion is that the numbers of passengers
wishirg to transfer between airports will be too small to Jjustify
any special transport link, except perhaps inter-airport road
coaches.



Trangport for iirport Employees !

As a basis for a first estimate, the breakdown of Lrployees bv work place
and transport mode from the Heathrow Alrport Traffic Study has been usbd The
total number of employces is obtained from a consideration of the mmbers of
aircraft movements and passenger flows with allowance made for changes and
1mprov0ments in operating end hand]ling techniques. A4t Heathrow, 20% of employees
work in the Maintenance irea and the total is reduced by this amount for the
third Lirport as major maintenance facilities are not expected to be provided.

The percentage values given in the table are used to obtain the numbers
of both persons and vehicles arriving during the morning peak hour as well as
the corresponding numbers for en average hour outside the morning peak. This
average figure is required to correlate with the air passenger peak arrival hour,
10.00 to 11.00. The values used for modal split have been based upon the
same split as at Heathrow between car owning and non-car owning households
since it is thought that the attractions of public transport in any third alrport
location is unlikely to be greater than at Heathrow. It might well be valid
to expect it to be less. The effects of location of household and provision
of public transport in the area hove beecn shown in. the Ho”tnrov gtudy to be
significant. In studies of specifiic location for the third London Alrport, it
is therefore suggested that the modal split factors might bear re-exemination,
with particular refercnce to the community considerations discussed in part L.l.
of this report,

Ref. | Description Factor é’ Ref. % 1980 Ultimate
§ ; (2~Runway )
A g :
Total Employees i 12,000 2L, 600
Total Work Arrival per . |
) 15 hour day F 6% : 1 75700 15,700
i ?
! 5
Arrivals during morning | :
peak 0600 - 1000, 53% 2 a 4,100 8,300
Arrivals during peek .. o
hour 0800 — 0900 165 2 1,200 2,500
Lrrivals outside morning L7% i -
peak. iLverage per hour, i 2 350 670
Peak | iv. | Peak | Av.
Modal Private 76% L5 1910 250 | 1,900 | 510
Split Public oL L5 | 290 80 600 | 160
Number of private vehicles 76% 6 690 190 1 1,450 { 390
¥
Number of public vehicles /L;.O(,/'ZO('1> 6 17 1 10 36 20
{

(1) Aissuming 50 seat buses at 80% to L0% load factor respectively.
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3.3. Consideration of complete journey

Study of the siting of an airport and its relation to the areas generating traffic
leads to a consideration of how that traffic reaches the airport from its nalnt
of ﬁr4~in anﬂ hi traf ﬁrom the nirport reaches its destinstion. Such
1s how complicated and disjointed are the naothods used over
a xrneyu

O 3
3

the airport under consideration is indeed a "London® airport
then a diagrammobic loyout of a joufa vy fron the suburbs to the alrport can be
nade (Fig13). i am shows the various stames in the Jjourney and the lines
in between those s ﬁnt the sceasions when the traveller walks and also,
usuelly carries lugs ney made all the way by public Gransnort can

te represented by the LC ral c-lumn. It is obvious why many travellsrs wish to
use & privat car or tax1.

o
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=y
I.._J
4
lJ-

n it is realised that a similar procedure is prol nvolved =t both ends of
Jjourney, the scope for improvement in the tonal Journey 1s anparent.
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improvement can be made in this situstion then it scens
nt trend of an increasine percentare of passencers arrivii
nue. This in turn will lesd to continuins or worsenin
ade or increased investment in roads and cor parks to aCCOJLﬁQate

nrobable that the

g J? car will
ion on the

he traffic.

H
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are two approaches which may bring sonme alleviation to the road congestion.
e

o, . -
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REE
(6]
K
o

e
he first is to provide a trwn sport systen direct lv linking the suburbs with the
airport.  The second is to improve the connection between the city terminal

and the aix nort, FlgelZ,

The first apnroach is illustrated by the proposed connect ion of Heathrow with the
London Under:rounl R ilwey Systenm. This should provide sone alleviation

to the magnitude of the interchange beins created at Victoria.

3

Ly ct more traffic to the ai

rport link from the city terminal
. The ?“Ftl”n of the Jjou

ney which possi blv causes most

s the processing throush t*ﬁ terminal buildin

: ch could take passengers from the city te Mmlnal to

heir airerafs ns possible would be a cmzsil able improvenment
n in

ror
ou

ing. With aircraft unit size increasing there is nore

agsenrers destined for individual sircraft as o groun all
tko way fro m.tab e ty terminal. An indieation of the improvenent in method of
he ﬁli; ns t ' real of a service from the West

heo

Iondon : : current systern of depositing

pasccnrera join the crow he alrpo serminal buildings, coaches
departed with loads of passense lestined for specific flights and unloaded
t 2 point close > airveraft mnthed of handling means a
ispersion of nagsenger processins and facilitigsinstead of a centralized

Hel oo

™ [

oL ’ Lo : -

thod as at nrescent but it is worthy of study because of the ben fits that
b



3. Baggage Handling and City Centre Temminals

3. 4.1, Begmope Handling
Future developuents nay bring cbout a chanse in the traditional airline emproach
by which the passenper is deparated fron his bazmase However, for the Third

London airport, current aircraft will clearly be used and this separation must
be accepted. The systen used will depend larsely on whether the check-in procedure is
undertaken at the Town Terminal or at the airport.

e understandably reluctant
ier than is strietly nece SSary. On

the passenger's point of
Both possibilities arc

Therc is much discugsion on this point., Alrlines are
to accept _vogﬁn91b111tv fﬁl baﬁaaﬁe any anrl

the other hen

view, to be re 11
LXE ml*zcdo

3.k.1.1. Check-in at Town Terminal

For 1980, an hourly peak of 1160 departure passengers per hour can be cxpected.
The check-in process takes, on averasze, l.5 minubtes so thab:

1180 x 1.5
Humber of check-in dosks = . = 20

£

o0 i

Mlowing for the fact that nony airlines will be concerned, it would be reasonable
to base initial planning on 40 desks,

¥

Future expansion indicates that an ultimate peak of 2800 passengers ner hour can be
expected imnlyln@ a need for TO desks. However, it is reasonsble to suppose that a
form of automatic check-in will have been accepted by then. The reduction in time

thus produced should permit hendling of the increased numbers by the L0 desks sucrested.
Some airlines prefer a "flight"check-in routine which requires the n sscnﬁer to
ocate ﬁhe desk or ﬂe‘kP designated for a n*r*icular fliﬁht. age sortinnm
2 Cther
alt with at

require ”commoﬂ cknln by which t1h p%ssenger can be de

L Bageame taken iﬂ this way rust be sorted by flight number. This
reguires an automated system ”W"lﬂ: raplﬁ processing and a high desree of aceuracy
At preswntg the coded tray , . appears to offer the hest solubion but r
continucus investigation is required to take full advantare of any more advanaced
developments which may arise.

m?'lm 'bn o

” s 1 eht sorted order and a container
system is proba bly tho best ap mr:ach tobthe rest of the hapdling, A container
capacity of about 60 bams is reasonable. The containers would be filled manually
snd a system of eoding upplied. Taov will Te conveyed to the trains vhere 2
further mechanism will load them on to the special vehicle on the train.

At the airport, similar automatic mechanical devices would be used to -used to
pass the containers, snd possibly passensers too, to the eppropriaote termi
buildinsg. Here, the contniners would join others for tow1ng to the aircra+u
and when empty would be returned vie the train te the Town Toerminal.

Tais latter movement hishlichts another ~f the problems of + .
Airline expericnce indicates thnat, vhen e passenser claims h at the airport

owmn
is br y
for 1stu4o cheek, he will he very reluctant to confine it, once more , to

o mechonical systom for conveyance to London. It 's, in fact, surgested that
aly 5% of tho pabs engers would wish to use o mechanised return system. Such 3 small
number ”rcs not justify the provision of an eleborote handline system and 1t is

tt r to assume that, for the return dnu:pu“ passonsers use the
ay in conventional monner. The difficulty is that, in effect, bagrace

a
gpace on the trains is provived twice - hardly desivable from the operators point of
: :

thersfore
dwa

ical handlines vroject and could be exmected to




A further relevant point arises reparding train timing.,  Since aiflines are
form111“ accepbines passensers, they must ensure that those passengers aryive on

time at the a aircraft. Thus each troin would be designoted the last train for

o listed number of flights and o strict train timins weuld be essential. In
2ddition, airlines would not wish to ask pﬂ%%-rﬂ ers to check-in too far ahead

of the flight leparture time. . This rcgquires v freguent trains fﬂi n ten minute
interval is suznested. A very low train los fectﬂ“ is inevitable in these
conditions.

4.1.2  Alrport Check-In

In this case the ixur ev to ond from the airport is a normel rail journey end no
e“eﬁiﬂl awi race arranczements are involved, However, as passenrers will be
corrying baggare sh derree of mechanical assistance (1. moving r'zvemontu9
ete) would be requ;reu in town and at the airncrt, The bazzapge system, as such,
would begin at the airport terminal and the only requirement is an increase in
canacity. Bareace handling costs attributeble to passensmer traffic from the
in-town terminal would be reduced considerably - possibly to about £3 million.

iA advantase of this system falls to the rail operator who is no longer
1 %0 relate his timetable to fllw‘ departure times. Tor is it necessary
a3 a

L
*ticulwrly éreque nt trﬂins8 Sn 1on@ as trﬂlns are re;ated

lity

h

n to prov1de T
b“w»cte' 851
¢

de "
Lo ensure that

stem provided in the airpert terminals needs to be accurate, quick,
z“ion with 2 minimm of staff and easy fo the passenper to follow.
ontinually arising but,on current 1nPhrﬂat10n, the most effective

led tray Check-in desks are arranced in long lines on the comb pr
asscngers pass throush them directly to a corridor leading to
‘ » check-in desk, the nessenger puts 1 g bags into a tray
ided cnd of o conveyor, The clerk carrie ut the usuil
us to sct-up the fliskt number. hig is converted

25
Thi
which is automatically applied %
D

electrically o 7 0 th, tray carrying
the basggage. The barsraze 1s locked iato the tray which then passes inte a

3 th (AL ¥ ) P L%
conveyor system which takes it to the bagpase hall. Here, the tra >3 alonp

e scrting ﬁnnvcrﬂ” U tl] ite code is reeornised electrically. It is then
3 ‘ ¥
¥ bagsase loading peint appropriate t

D~ or into aircraft c

£

rters thcn lowl'
towing out to the a e.‘ ; y
which returns it to the line of check-in desks.

O
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This is a thoroushly practical system vhose only disadventane 1s the need for the
secondary retura convever 3

ze re-claln area to be
ype conveyors with a

Th gimm of the terminal bulldins should permit the bapg
adjocent to the alrside off-loading arcen. Flat pallet ©
T

o short leg of the trisncsle is on the airside and the remaln&urs throurh holes

in the wall, in the re~clainm arca, Arrivals bamgase is then loaded on to the conve
from trailers or alreraft containers, and moves through the wall for display

and collecticon by the passengers,

This has ziven a brief outline of a poss andling systen,  Stvoh

a system needs most carcful planning since, ap rt Fr”n its hirh cost, it is an
asnect of alr travelling which is very much in front of the passenrer, He could
well Judge the ﬂfl1c1ency of the airport, however unjustly, "from the

performance of such facilities.

rey is put on to a secondmry conveyor syste
1o

triancular track layout and a heisht of : bout 15“ would be i1nstalled so thal



L.2, Citv Centre Terninal without VIOL

As can be secn from the corment on bagrase hendling, a study of town terninal
requirements irmediately raises the problem of whether check-in is tn be carried
out or nob. ' ' :

A

If it is decided to provide oll check-in ot the airport then there would appear to
reguirement for a town terninal. Some nirlines nay wish to have a small offic
avant qulWﬁv station but there is little justification for “rov1ﬂLng more
than this, The railway authority would, however, need to cnsure that its
station facilities were sultable for the increased traffic. Thus, the simple
conelusion is that if there is no check-in facility then no terminal is required,

If check-in facilities ”“b to be provided, the terminal building becones important
since it is the passenger's introduction to air travel and a favourable impression must

be given. To some extent, this building must sell the idea of air travelling. A
lavish appearance would obv1cusly be wrons but so would anything which implied
cheapness or cut price. L pencral oir of calm, pleasant efficiency is required,

However, in addition to these somewhat intangible qualities, the términal must provide:

a) clearly defined passenpger movement with well desisned direction indicators and
n clear public address system.

b) alequate lounges with restaurant facilities and a selection of shops

¢) cor parking

a) adequate kerb len gth for sc+t inz down passengers from taxis and private cars
e) easy access to and fronm buses and underground trains,

These requirements can be met by desisning to suilt the exnec+ed rate of passenger
flow and it would be prulent to allow for some expansion. A comprchensive traffic

survey would be reguired and this would assist in clarifying (c) and (4) above.

in Londen will ccrtainly be restricted but it is, nevertheless, desirable to
minimise the extent o which passengers are expected to change level within +ho
bu11u1nﬁ. Where passengers are carryins bagsmacte such chanres in level should b

a r than escalators.
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ma]or x lding is the bargzace handling systen which tends
to dictate thc clative positions of the main arcas.
In the short time availeble it is not possible to give mrre than a very roush
indication of the possible cost of such a terminal but o fizure of £7 million is
thought to be a rénsonable gucss. '

"L')!.l

Considerstion of possible siting introduces the basic criterion thet the termi
must be directly eonnccted to the railway station appropriate to the airnort sitce

Thus, for Stensted, Kings Cross is really the oolv suiteble London site and a detailed
study would be necessary to establish whether
2) the necessary plot is available.

) the extra road and rail traffic an

b

be accepted.

Trains for Foulness would normally operate from Liverpool Street Station which

is wnlikely to be able to accept the increased traffic and is alsc badly placed

in relation tc the Iondon hotel aren. It appears likely that airport trains would
onerate. from Kings Cross 5ut this would requirce further investigation and could '
‘ serious Aifficulty in the propesed use of the Foulness site.

Trains for Sheppey onerate from Victoria which raises o narticular

iculty. . The Vieteria site o qdv under active consideration for comyp 1~t-
ruconstructlﬁp to feal with a Vieto Ho,t%“nw rail link ond Channel Tunnel
traffic., It is unlikely that tr ff ¢ for o third airport could be added to
these cormitments but this would have to be fully investigated os there appears
' no other suitable rallway staticn.

\\’3 l—-"
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Silversts ne tra vins overate from Tuston where considerable development is already
in h&n&. It pr.sﬁsed to have a larse office blrck on ﬁop nf the new staotion

put planningpernission was refused . £4n investication is required tn establish
whether any advontase could he taken of this design potential., AL “rﬂﬂtlvplv
it may be possidble to route these trains to Kings Cross.

In summary, Puston and Kines Cross arc the favoured sites for the Town
Terninal, Both arce well nloced in relation  to thehotel ares and have pood
connections with the. un@er"qunﬂ rellway system. They rre also conveniently
near the motorwvay box and far enoush away from Vietoria that they arc

Unilvblv to enmplicate the road traffic in that area.

3.4.3, City Centre Terminal with VIOL

The report from the Adr Group indicatesthot if the expected prorress with VIOL
wvve;)ﬂMCht W%ﬁ’rl Llaeu, thege alreraft an take over the majority of the
hort houl Aomestic and internationsal traffic. This “developnont” will” not take
pihcv in time “to uv01d the necdfos o thlrd ‘London airport, but, with thls potenﬁlu
in nind, it would be unwise to ‘consfruct o termin-l in the City centre, Possible
sites fox VTOL operation have already been dealt with in section 2.4, v




35 Outline exemple of a cost benefit analysils procedure

3541 'Opératiohéi Planning

Seenario - A site on the Isle of Sheppey is proposed for thc Third London
Airport. An assessment of surface transport links to this site is to be

made. The assessment should include provisionfor traffic from a London terminal
as well as from the surrounding arca, and for passengers and freight as well

as employees and other classes of airport user. '

3.5.1.2 Political Assumptions

Certain aspects of govermment policy, beyond those directly relating to
the siting and development of the airport, could affect the fomm of surface
transport links., In particular, any curtailment of investment in motorway and
rural highway construction or further definitive injections of finance into
new forms of land or marine transportation might be expected to affect the
movement of passengers to and from the ailrport. It is assumed, for the purposes
of this study, that no major change in current policy will occur.

3.5.1.3 Study Restraints

The political assumptions referred to above reguire that all forms of mass
rapid transit considered /be it-conventional duorail or any other, should be
economicelly Justified for the actual level of traffic demand, including
assimilation of any research and development costs., In any such consideration,
it is convenient to assume a common London Terminel and, for the purposes of
the study, the proposed site at Victoria Station will be used. It is realised
that the introduction of VIOL aircraft will have a considerable effect upon

"both these matters.

505,71 el Preliminary Feasibility studies
Provision of traffic from a2 London Terminal is reguired to be assessed
and, as discussed above, the proposed site at Victoria is to be used as a
common base for transport by all modes., It has been thought advisable, howsver,
to organise a feasibility study of the whole problem of terminal siting in
London and this is discussed in part 3, section 4, of this document.

The politicel essumptions regarding govermment invesiment in surface
transport systems have been discussed and some attempt should be made to verify
these, In the consideration of new forms of mass rapid bransit, studies should
be initiated to assess both the operational feasibility of cach system at the
present time and the possible development potential. This has been discussed
in section 2.3 of this part of the study.

The impact of the introduction of VIOL sircraft upon the surface transport
situation requires to be assessed and this has been discussed in part 2,
section 4 under the general heading of aircraft and airports. Some oon51d°ration
of the effect upon city centre tornlnal siting has been made in section 4 of
this part.

The effect of th e expeoted growth in air freight traffic should also be
taken into account and a discussion of this appears in part 1, section 4.

%.5.1.5 Re-Considerationof Scenario

The recommended preliminery studies are all outside the scope of the
original scenario., All, however, have considerable bearing upon the task




and it is thought, therefore, that the results of these studies, together
with feedback information from an analysis based primarily upon the proposed
scenario, should form the starting point for a wider ranging study.

300 Analysis
3.50201 Estimates of Traffic Demand

The traffic demand figures are obtained from section 1, and at this stage,
analysis is confined to the 1980 case when the new airport will be only
partially operational, and the ultimate situation for a two rumway airport.
All demand in the first instance is assigned to the new links. An order of
magnitude estimate of demand on local roads is obtained on the assumption of
use by all employees, 50% of passengers, friends and spectators using private
transport, and 50% of friends and spectators using public transport. A
modifying factor is applied to the peak hour figures to compensate for the non-
coincidence of the different pesks. 4 second, and more accurate, estimate of
these demends would need to teke into account planning considerations as well
as the discussion in section 3 on alrport employces snd transfer passengers.
All the factors used to operate upon the figures are of a gencral nature and
suitable for the development of comparative matter than absolute values. The
traffic assigned to existing surface routes is the difference between the two
preceding figurcs., The existing capacity and demand on these routes is
summarised in the table in section 2.1,

ESTIMATE OF TRAFFIC DEMAND

(1) Number of Passengers

1980 Ultimate (2R)

1 Hew links Peak Annual Peak Annual
Private transport 55100 15,403,100 7,200 38,018,700
Public transport 390 902,900 830 7,305,900
Mass transport 1,160 4,800,000 3,870 11,900,000

2 Local Roads
Private transport 1,990 7,709,100 4,540 19,018,700
Public transport 345 452,900 700 1,655,900

3 Existing Routes
Private transport 1,110 7,700,000 2,660 9,000,000
Private transport L5 450,00C 130 650,000 -
Mass Transit 1,160 4,800,000 | 2,870 11,900,000

Assumptions relating to vehicle

occupancy numbers

Passenger Cars:
Local buses :

1
3

PeCollo 1.5 persons/vehicle,
DPoCole 50 seats at 80f% load factor (peak)

" at 40% load factor (average)
Airline coaches: 3 p.c.u., 50 seats at 60% load factor.




Lot

(2) Number of Vehicles

1980 Ultimate (2R)
Peak Annual Peak Annual
1 New Links
Private transport 2,100 10,300,000 | 4,800 25,520,000
Public transport 29 135,500 62 346,000
Mass transit . 116 480,000 287 1,130,000
2 Local Roads
Private transport 1,320 5,140,000 | 3,020 | 12,600,000
Public transport 26 68,000 53 218,000
3 Existing Routes
Private transport 730 5,130,000 | 1,770 12,660,000
Public transport 3 67,500 10 97,500
Mass transit ‘ 116 480,000 287 1,190,000

Zshels2

Note: The figures for mass transit refer to the use of airline coaches. In
the event of the introduction of any new form of mass rapid transit such as
tracked hovercraft, or the development of a special rail link, the major
proportion uf passengers may be assigned to the new mode, hence reducing the
figures for airline coachss to effectively nothing.

Estimates of Capital Costs

A comparison of the traffic assigned to the existing road and rail routes
with the existing predicted capacity and demand summarised in section 2,
indicates the reguirements for new works and improvements. In the case of
road works, the 1980 assigned traffic for the M.2., is 103,000 p.c.u.'s which
is the 24 hour weekday average flow. Using the London Traffic Survey peak
relationskip of 990 this may be converted to a 2-way peak hour flow of 9,260
PaCou., The eirport traffic nay be seen from the previous section to amount to
an additional 849 p.c.u, including coaches or 733 p.c.u. assuming an alternative
rapid transit mode. This is.sufficient to load a dual 3-lane motorway to,
or probably beyond,its limit and thus an assessment may be made of the
improvement and widening works required. By means of a similar anelysis,
capital costs may be cbtained for each of the highway alternatives discussed
in section 2, together with the proposals for rail and other forms of mass
transit,

Continuation of Analysis

The four tebles which follow give an outline of the build up of costs which
is intended to form the basis for comparison of the different alternative modes
and proposals. The relevant traffic figures and an exemple of the cost build
up for the highway situabion may be taken as an indication of the manner in
which this information required to be collated,




3s5.3 Cost Benefit Analysis Tables

GROUND MOVEMENT SYSTEMS

COST-BENEFIT ANALYSTS TABLE

1. CAPITAL COSTS

1.1 Construction

~ ROADS (i) Bxtra links from M.2. to airport with
allowances for bridges and interchanges

(i1) BExtra Capacity for M.2.(if required)
)

Additions to - local roads in Medway
towns for employees and other alrport
users

Track improvements for extra traffic

Y
J

(ii) Additional track length, bridges and
© statlons

(iii) Cost of additional terminal facilities
in London

N

iv) Major lengths of new track (if required)
- NEW TRANSPORT SYSTEMS (e.g.tracked hovercraft)

(i) New track, stations, signalling, termini

(ii) Consequential modifications and additions

to existing rail system

TOTAL CONSTRUCTION CAPITAL

1

i}

1.2 Vehicles

- ROAD (i) Adrline coaches
- RATL (i) Bxtra rolling stock
(

- NEF (i) Vehicles

[.J-

) Extrs locomotives (if required)

A

TOTAL VEHICLE CAPITAL

1.3 Annuel Costs

Amortisation period for construction

Amortisation period for vehicles
Intercst Rate

Capital Recovery Factor (Construction).

Capital Recovery Factor (Vehicles)

TOTAL, ANNUAL COSTS (Construction +
Vehicles)

It




COST--BENEFIT ANALYSIS TABLE

2. Running Costs Per Year ‘ LU

I

2,1 ROADS (i) ..., Airline passenger car travel

[... vehicle miles at ... per mile]

(ii) ... airline passenger coach travel

[ve. vehicle miles at ... per mile]

(iii) Friends and spectators car travel =

[... vehicle miles at ... per mile]

(iv) Employees car travel =
i

[... vehicle miles at ... per mile]
(v) Additional maintenance cost of roads =

Employees and specbators public
transport travel

2,2 RAIL (i) Extra running cost of trains =
T

o

— N’

1

Extra staff costs at stations, etc,

Bxtra track maintenance =

N
e
| S
e

2.3 NEW TRANSPORT
(1) Running costs =
(ii) Staff costs =
)

Track maintenance =

TOTAL ANNUAL RUNNING COSTS




COST-BENEFIT ANALYSIS TABLE

3, Soolal Costs per Year i

No. of} Trip: Value
Trips Time: pcr Hr.

3,1 Value of Travelling Time by Car

(i) Airline passengers -
Business
Other
(ii) Priends & Spechtators
(1ii) Pmployees

3.2 Value of Travelling time by
Coach™

(1) Airline passengers =
Business

ther

(ii) Spectators

(iii) Employees

%.3 Cost of Accidents

(i) road Vehicle Miles ... =
Accident rate 5 P.I. accidents per
10%°Vlt cost per PJI] accident £1000]

(ii) Rail and other Hass Transport

- Negligible -

* Tnecludes new mass transit systems

4. Total Costs LM
4ol Annual Capital Costs =
Le2 Annual Running Costs =
4.3 Annual Social Costs =

TOTAL
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Section 1

PART L. CONCLUSIONS

Lot ' International Airport Location -

Planning Considerations

hole1 Tntroduction

The purpose of this paper is to try to assess in general terms or at least
to highlight the problems which a four-runway international eirport will create
on any one of four sites, namely, Stansted, Foulness, Sheppey and Silverstone,
Such an assessment willtake into account the negative factors, namely the number

of buildings to be demolishcd For the airport itself or affected by the noise
corridor, and also the positive factors, such as the amount of employmentboth
direct and indirect population and their demands for housing and other services.
Having assessed these local pianning effects, the regional planning effects of
each site would also be considered to assess the wider effects of the large
scale development which will result from the alrport and the desirability of
such developments in a particular area,

2  The White Paper - 1967

Following the public enquiry into the proposal to develop a 2-runway at
Stansted, the Government said the strongest of the objections to Stansted is
on regional planning grounds". (para. 67).

242 The Inspector's report, published at the sane time as the White Paper
concludel "it would be a calamity for the neighbourhood if a
major airport were placed at Stansted. Such a decision could only be justified
by national necessity. Necessity was not proved by evidence at this enquiry".
(para. 21,= Report)

‘

bole2a3 He went on to say that there wore strong arguments against it (i.e. the

airport) on the grounds of (inter alia):

"(a) Town and Country Planning. No evidence was produced that Stansted was the
right place for a traffic focus of of this kind and a1l thaet goes with it. The
evidence was to the contrary". (Pars. 23 - Report)

Balelt The Inspector concluded that the proposal succceded on eir traffic grounds

but not on (a) road access to London, {b)noise, (c) change of character of the
land and (@) loss of good agricultural land.

Lol ,2.5 The case for the Isscx. County Council and the North West Dssex and Bast
Herts Preservetion Society was that other sites such as sstuary sites at ciifre (K

and Sheppey were worthy of investigation, and with this view the. Inspector
agreed, recommending that'a review of the whole problem should be undertaken by
o committee equally interested in traffic in the air, traffic on the ground,
regional planning and national planning". (para. 49 - Report).

ko1.3  Choice of sites for investisation by Project Group

L The criticism by the Inspector of Stansted | w . is sufficilent to
justify its inclusion in the short list of sites, if only to scc what the plannin

implications are of establishing an airport in the vieinity.

3.2 The White Paper goes on "The Government are satisfied that of the  Thames
Estuery sites, Sheppey is the most promising”. (Para 48).



L e3e3 Foulness was not agtively canvassed et the first public enguiry, mainly
because of the insistance by the Ministry of Defence that the Shoeburyness
range could not be moved, {(This is outside the terms of reference of this
particular project). However, Mr. Shammsn, for Essex County Council "suggested"
that the natural site for a new airport should be in the reglon roughly bounded
by Basildon, Dartford, Chatham and Southend™ (parao 179 Inspectors Report,
Appendix 3)e Since thc Enquiry, reports by the Noise Abatecment Soclety and
Bernard Clarke have both proposed Foulness.

Lol eDole In assessing the Inspector's report, the Government carried out an appralsal
of alternative sites including "those north-west of London, towards Birmingham
becouse of the particular abtractiveness from a regional planning aspect”. (paran
5L White Paper)o The White Paper concludes "the principel advantage of Silverstone
is on grounds of regional planning" (para. 55). It highlights the advantages,
namely the proposed expansion nearby at Northampton and Milton Keynes, good
surfacc access north and west, reasonable noise and agriculbtural land of lower
quality than Stansted. V

Lodsl  Location of sites and local factors

v oliol Stansted - Stansted isnwth of Bishops Stortford, close to the A.11. and

main Cambridge~Liverpocl Street line; the proposed M.11. will pass ncarby. The

area is a generally flat watershed at about 300 -~ 350 ft. zbove sea level. The
agricultural value 15 good, Bishops Stortford is the nearest town

(2.,000) and Harlow is 8 miles to the south { opp, 70,000, proposed 80,000 possible

expansion 100,000)0 Generally the scttlements arc small and in many 1natapoes they

have historic roots and many listed buildings (sce Inspector's report page 35)

ool ol 2 Foulness - The centre of Foulness Island is about 8 miles north-east of
L contral Southend, the ncarest town (166,000). The A.13. trunk road teminates at
Shocburyness at tﬂu southern end of the island as doecs the Fenchurch Strect railway
line. The area is just above sca level and the agricultural value varies between
good and poor in very short distances. The Rochford Hundred, immediate%y west is

o

very good farming land, S .
LoTolo3 Sheppey - Sheppey Island is about 9 miles long end 4 miles wide, access by

road and rail being at the south west corncr with Sheerness, the main settlement
(14,000) at the westeorn end. There is an area of high ground (up to 200 f£t.) at
the northern end; the rest of the island is flat and is poor agricultural quality,
There are connections to M.2/4.2. and the main railwey line around Sittingbourne.

Dot oleole Silverstone - Silverstone is 12 milcs south west of Northempton (122,000)

v and 12 miles north west of Milton Keynes (L0,000); it is 3 miles west of the A.5.,

€ miles west of the Manchester-Bletchely-Buston railway line and 8 miles wost

of the M.1. motorway. The site is falrly level and 450 -~ 500 feet above sea level.
The land is well wooded and the agricultural value moderatc. The general quality
of the enviromment and of the individual settlements is not known, '

nd edreh With regard to access and distance from London, this is dealt with in section
3; in summary, the distance from Central London by road is as follows: Stansted -
36 miles, Foulness - 52, Sheppey-53, and Silverstone - 58,




l.‘-o 1 uil-a 6

It is difficult to give accurate data on the number and nature of
properties within the airport perimeter for any one of the four sites or for
properties outside the airport boundary but within the 45 N.N.L. contour,

(The question of actual sites and noise are discussed more fully in Patt 2)..
However, it is quite apparent that the coastal sites will both affect fewer
propertics in terms of actual acquisition and for noise disturbance than the
inland sites, and Foulness will undoubtedly be the most acceptable as far as
noise is concerned., '

The proposed re-aligmment of the runways at Stansted reduced the population
within the L5 NNI contour from 28,00 to 10,000; this number will obviously be
greater for a four-runway airport but it is not possible to say by how much
without detail of parish populations in the vicinity. Similarly, it is not
possible to give details of the number of people within the 45 N.N.I. contour
at Silverstone but it is unlikely to be substantially different from that at
Stansted.

JoheD Employment and Populeiion

l;-c1 :15@1

balabab

"in airport and the activitics associates with it arc likely to provide
employment directly for upwards of 20,000 people and indirectly for many more
in service trades". (White Paper, para. 7k). This estimate was made on the
basis of a 2-runway airport.

The total number cmployed at Heathrow is now almost 40,000, of whom 16,000
are engaged by B.B.L. end B.0,4.C. in aircraft maintenance. It is understood
that there is not likely to be a similar (or substantisl) number employed in
aircraft maintenance at the Third London Airport. On this assumption, this leaves
a balance of 24,000 at Heaethrow engaged in non-maintenance activitics,

In view of the fact that the Third Airport ;411 be a L-runwvay airport
and mey ultimately carry twice the number of passengers and handle twicc the
aircraft movements as Heathrow, A& figure of 30,000 is assumed as the number
being employed at the airport; substantial variations on this figure will have

)

profound effects on housing cnd other associated demands.

As a rough guide a ratio of 1:1 is assumed for ailrport workcrs:service

workers, that is those employed in scervicing the alrport workers, both on the
airport and in their homes.

Bach of these two groups(airport and service workers) will have dependents:
iff the total for these two groups (i.e. 60,000 workers) is multiplicd by three,
this will give some idea of the potoentisl population, thet is 180,000. The
number employed at the airport is substantially sbove this figure, say 40,000,
and the consequent population would be about 240,000, These calculations are
crude and elementary and is cbviously onc field which the Commission of Enquiry
will have to examine carefully.

Another topic of equal complexity is the amount of manufacturing industry
which is attracted to its location because of necarness to the airport. Evidence
on this subject is scant at present and is discussed more fully in Scction 7,
below., Suffice it to say at this stage that for every worker engaged in
nanufacturing industry there will be a demand for an edditional service worker,
both having their  dependents. Thus, when fully develcped,. the airport may
support directly and indirectly upwards of 250,000 people; this indced is the figu
curvently given for Heathrow. '
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Lot eDaT A population of this magnitude will obviously have a profound effect
over a wide arca wherever the airport is located. The first consideration
is the existing population of the arcas around the four airport sites under
consideration, Within 20 miles of Stansted, the population is about 190,000,
Foulness 365,000, Sheppey 255,000 and Silverstone 195,000 (including half of
Northampton C.B.) This estimate was made from the Registrar Generels 1967
cstimates but without a map showing local govermment administrative boundaries}
it is thercfore lisble to some error,

b.a1e568 The sccond consideration is the propesal as set down in the Local Planning
Authoritics development plans; these werc ncot available to glve quantitative
figures but it can be said with cortainty that only very limited growth is
proposed around Stansted, while moderate growth is proposed around Foulmess and
Sheppey and a very large growth around Silverstone with the development of
Milton Keynes (150,000, 75,00 by 1981) and Northampton (100,000 50,000 by 1981).

Aol e5e9 A further consideration is the ability of an arca to absorb part of the
growth generated by the airport, thereby saving costs, particularly in the
initial stages of the alrport!'s development. This'absorption' cen take place
in a number of ways; part of the proposed growth of the area could be takem up
by the airport, there may be spare capacity in service trades or service trades
which could change to serve the airport, under occupency in houses, under or
employment and inbalanced age/sex structure with many old peoplc, often
associated with under-occupsncy of houses, a large number of commuters who would
find cmployment locally if it werc suitoble and available; all these factors
could materially effect the actual population requiring housing and services.
The saving would be twofold, firstly in land and secondly in capital to provide
the services required of a large urban concentration. (Buchansn in his Ashford
study gives a figure of £3,000 per head for the cost of providing services).
This is obviously an aspect into which the Commission must carry out a careful
cost-benefit anelysis as the overall cost may be profoundly affected.

Do 165610 Not only is the emount of population and the comsequent land requirements

‘ importent, but also the location of population in relation to the zirport, on
any one of the four sites. The majority of airport workcrs will wish to live
fairly close to the alrport, as at Heathrow, with convenient communication
links to the airport, particularly because of the shift pattern of work and
‘the number of unskilled workers, A sizeable number will, howcver, be

‘ able to live at some distance from the airport which may have an cffect on a

: large number Of small towns and villages within a 20 milc radius.

he 1,6 Lend Reouirements

Lo 15661 L community of 250,000 makes a tremendous demand for land, particulerly
for housing and education. In the absence of information about, for example
manufacturing industry, it is not possible to give meaningful space requirements
for this particular element and the actual location of the airport site will
affect the arca required for, for cxample, central ares shopping (i.c. primarily
durable goods); a large shopping centre which already fulfils a subregional
function may be able to absorb much of the potentisl demand,

ho1e602 At 2 net density of 30 persons per acre, a population of 250,000 will requir
on area of 8,300 acres, one and a half times as much as thce airport site itself,

Clio 16643 Lnother major land use component will be cducation, both primary and
- secondery. This will depend on thc age/sex composition of the populetion. If
the birth rate is 20/1000 population per annum, then for = population of 250,000
there will be a yoarly inteke of 5000 children into the schools. The figure
of 20/1000 is slightly higher than the national average (17-18/1000) to take
account of the probable make up of the community - this is a ficld which will
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have to be carefully looked into.

0n this basis a two form entry primary school will be nceded for every

L4000 persons and a ten form entry comprehensive secondery school for every
15690 peraons. CLIf a,prlmarj school rcquires six acres and a
secondary school requires 25 acres, thon an additional 360 acres and 400 acrcs

are necded respectively for pr¢marJ and SCCJnQ&ry cducation. Further education
needs ﬂuut also bc teken into aooounu°

At the standsrd 7 acre 0/1000 populatlon for open space, an ﬂd&itianal 1750 acres
of open space will be noeJed

The spending potential of a uommunlty of 250,000 people will be very high;
the South Bast figure for retail spending g;ven‘bj the Board of Trade wa
£207 in 1961, Kecping to 1961 figures, this gives a tot&l potential spenulng
of £51.7 million, If the turnover per square foot is &40 (gross) then this

creates a demand for 1.3 million square feet of floor space; the Census of

Distribution does, howcver, ignore spending in service trades which require shop
premises (such as launderettes, fish and chip shops, licensed betting offices,
booking offices) and this may add up to 50% to the actual flcor arca. An
overall floor area of 2 million square fect may therefore be required; its
distribution would depend on distribution of population and of existing shopping
centres. (of 1.6.1. )

The average income at Heathrow is sbout £1400, probably above the average
for south east England, although it 13 not possible to check this figure for this
particular study; this may mean more consumer spending particularly on durcbles
snd also-on recreation purstits.

There will also be a demand for civic, cultural and commcireial facilities
including offices, to cater for the population; here again, disposition of
existing uses will determine to a large AVkent the amount and distribution of
new facilities.

The service and manufacturing industry, a gross figure of 40 workers per
acre is reasonable; manufacturing industry attractedto the airport will
undoubtodly produce highly specialised products of high value requiring highly
skilled workers.,

Other services such as public utilities and locel roads will also require
a considerqble amount of land, so that the final requirement could be in the

er of 15,000 acres (25 square miles), three times that of the actual airport
site. ‘

In assessing land requirements second generation demands must be borne in
mind, that is the families of those initially moving intc the area, most of whom
will be at school but who in time will themselves require roommoiut¢one

Regional Planning

The objection to 8tansted on regional planning grounds has Deen quoted
earlier (2.1 above). The White Paper goes on "He (k.e. the Insweoupr) thought
that if full value was to be obtained from the cost of ¢reating a new major
21 fic focus, suitable industries wmould also have to be accommodated". (para.

7 ibid). '



Lolo7e2 == At the same time, the question of further growth in the south cast is
dismissed on the grounds of the necd for a third London airport. This theme
will not be developed except to say that the precisc role of the airpert, i.e.
a national airport or a London airport, must be one of the first issues which
the Commission considers as it is fundamental to the planning case.

boo 16763 ~There three main ways in which to consider the sitc of Third London Alrport.
(i) the yegional plan SaYSees. thercfore oe... (ii) the criteria for a
regional plan are cose (iii) the reglonal implications of sifte A are secese
Tith regard to (i) the latest and nearest effort to a regional plan is "Ai
Strategy for the Scuth East" a report by the South East Economic Planning Council,
published by the Department of Economic Affairs in 1967. (ii) and (iii) will

be discussed more fully below as indeed will "4 Strategy for the South East",

L e ok With regard to the criteria,basically there are thrce: the distribution of
economic activity (employment), the distribution of population and the '
distribution of transport links., Of these, the most important in that it
directly affects the others, is employment, particularly memifacturing industry.
One of tHe reasdns Fop the rapid growth of the scuth east has been the. concentration
of new science based industrics - "the growth firms". The reasons for this
suggested in "A& Strategy for the South Bast" are:

"(a) Centre of internal communication network; proximity to major sca
and airports; attractive to selling organisations, importers and .
exporters, and therefore in o special position to recognise and exploit
new manuf acturing opportunitics,

,(b) proximity to a large consumer market with highcer average incomes than
in other regions.

(e) largest concentration of labour in the country with a range of
skilled manpower.

(a) attractions of capital cities; proximity to govermment and
financial services in the city.,

(c) existence of major universities, military end civil rescarch
cstablishments.” (para. 82).

to Toleb - With specific regard to the attraction of airports the report goes on
"Industrialists recognise the advantage of air transport for maintaining fast
direct communication with their customcrs and in extending their market rescarch
to potential Europcan markets, This will be even more important if we join the
Common Market". (para. 116.)  The question of an increase in ailr freight is not
nentioned but is equally important,

e Te746 The trends in national cconomic activity show a growth in service industriés
vhich is likely to continue, highlighting the need for a careful assessment of
the number of service jobs crected by the new airport. With regard to menufacturin
industries, the "growth firms" are mainly engineering and electrical goods which
show a concentraticn in the South East and which, incidentally, are the main
source of exzportsby air.

oo 177 This is a perticularly important aspect intowhich theCommission should look
: nost carefully; work by Keeble in a Ph,D. thesis suggests that of the 700 firms

in North West London, only 50 - 100 are influenced in their location by the airport
at Heathrow, and this is not the major factor (the gencral attractiveness of '
South East England for economic activity is the main factor). However, these firm
are the "growth firms" and if the real cost of air freight decrease therec may '
be pressure for industrial activity in the vicinity of the airport as alrport
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~likely to be upuards of 200,000 pecple. Quite hew one "mitign

location becomes an incrsasingly importent location factor for certain
firms. Such a trend ccould materially add tc the population indirectly
dependent on the airport, and the comnsequent size of the airport complex.
(See 7.1, above)e

There are+thr esmain proposels in "i Strategy for the South East"; to
concentrate growth on radisl =xes out of London, to conscrve "green zones"
in between, to create counter magnets of employment opportunity (e.g. Ipswich,
see para. L2), at the outermost end of the axis, T ’

v e s

The oomplementary idcas of a growth corridor anl a country zone are explained
in para. 32 and 33; with regard to the country zones the Council states "We
clearly could not suggest a total prohibition on 2ll development since existing
tovms and villages will grow; bub our objective is to prevent by stronger
planning discipline any further major or industrial expansion in these green
sectors™, (pasa. 33). With regard to the counter magnet the report states
"The most promising method of achieving an ordered development of the South
East is to develop city regions around the periphery. This is the only means
we see of creating of effective counter magnets that will atiract population
end industries away from London". (Para. 6). With regard to communications,
forming the axis Tor growth the report states "with a growing efficiemcy of
modern transport, centres for future growth can be located further avey from
the major conurbations without losing the economic advantages of concentration,
provided they heve rapid and frequent access to the metropolis". (Pars. 26).
These four considerations must be borne in mind when considering a site for a
lerge airport which is in itself & congiderable counter nognel

The Cowncil's report was published after the Stensted White Paper but
before the Govermment's decision to set up a Commission of Enguiry. Stensted
itself is in o green zone (sec 7.9) and Council puts foward its views es follows:
"The Guvermment's announcement that the Third London Airport is to be.located
et Stansted in Essex would present major difficulties in the light of our

trategy proposals .... The new airport is likely to provide dircct. employment
for over 20,000 people cventually. A substantiel influx of population-fo the
area, probably about 100,000, would need to be accormodated over a period, and
we must also meke .adequete provision for the industrisl and commercial enter—
prises that nced to bé located in the vicinity of such a major airport. As

the white Peper indicates, there are strong objections to Stansted on regional
plannink grounds; and the implementeticn cf the decision would reguire major
plenning studies to be carried ocut in which the Council would participate in
order to mitigate the adverse effects on the arca as far as possible", (Para°37>

The cstimate of 100,000 is almost certainly too low; the £
+
PR

gure is more
& s the adverse

effects" of 200,000 or cven 100,000 people into a mainly rurael arca, the

oy

i
e

~Council does not attempt to explain,

Foulpess and Sheppey are similar from & rcgional planning view point in
meny ways. Both are on the Themes Estuary and are equal distance from London,
both are skown on the Council's strategy map as being in growth corridors,
the arcas at present consisting of fragmented urbm development. On both sides
of the Thames Estuary new port facilities for bulk hondling of oil and
associated oil refineries have been a feature of recent development and on
the north side considerable port development at Tilbury for conteinerised goods
mey further promote industrial growth. Containerisction is designed to handle
high valuc goods = the top 25/ of exports and imports by sca in terms of their
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-consideration of a local airport with a concentration on air freight to serve

value ; this is the merket into which air freight is now moving so the
industrialists will have the choice of the two medes of transport for his
goods -~ containerisation and air freight. Thus for both areas, the
esteblishment of an airport at the end of an axis (Foulness) and at the mid-
point but some distance froaLondon (Sheppey) would act as a powerful counter- .
magnet and each erea would be, from a regional view point, suiteble to mect
the resultant indirect pressures.

Silverstone lies at the edge of the M,1. motorway growth axis and close
to major expansion schemes at Nurthampton and Milton Keynes which could absorb
much of the indirect growth, It also has the advantage ofhaving the best
national accessibility both for passengers and freight. In any event,

the Midlands would be & useful exercise.

Summary and Conclusions

In a complete plenning study of this ind far greater emphasis would be
placed on the local effects of noise and the actual site and also communications
Their absence is explained by the deliniation of work for this project study
(B'@f? 2{-“1 gl{«p?}. and 1{%&1 r_all«n6: ) °

The task of the Commission will also involve specialist surveys to
consider, for exsmple,the effects of siltation by reclaiming land from the
Themes Estuary. Such undertekings have been ignored for the purpose of this
peper.

The purpose of the Commission of Enquiry is to assess the relative merits
of  alternative . . sites from the planning view point; this means the effect
over a wide area of land - probably within a 20 mile radius of any one site,
although the effect will decrease with distance. TWherever the airport is
located it will result in profound changes in the cconomy and the cnvironment
of that area. Thus, the plenning case in essence is to assess the relative
adventages and disadvantagos of any cne site; for example, the loss of
agricultural land, the change in nature of villages, small towns and the land-
scape as against the economic advantages at the local level and the relative
advantages of one area of growth over another from the regional view point.

‘The local and regional effects will stem from the employment opportunities;
these opportunities are of three types, those on the airport itself, those
serving the population resulting from the airport, and those cngaged in industry
attracted by the growth arca around the airport (together with the service
workers which they require).This will cause demands for a regional and local cumm~
unications network to cater for passengers and the complex ugbaghgegglgggﬁcaused

This provides the basis of the planning study; it will pf%dﬁcé 2 dtmand
in terms of total populstion which can in turn be translated inbo land use
requirements. The ability of any one area to "absorb® part of the anticipated
growth may produce significant differences in the net demand (see 5.9 above).

The planning evidence should be presented in the form of 2 cost-
analysis, a technique still comparatively ncw to the plenning prcfession; the
the planning cost-benofit analysis will form an imporbtant part of the
cost-benefit study inbo the relative advantages and dlsadventages of the short-
listed sites for the airport.
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4,209 Town Terminals

The merits of single and multiplce town terninals need to be ossessed,

1,210 Ccnmanwtv Considerations - Local

These ars of positive cnd negative nature, and can be quantified to a nsidersble

exte Ht.

nal

4 2,11, Cormunity Considerations - Rﬁgi

J..

Careful attention to these must be paid, from the very caset of the cenquiry.

Lo2:12. Cost Bencfit Studics
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possible,
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