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'PART I

_AN AIRPORT PROGRAM FOR THE LOWELL-LAWRENCE-

HAVERHILL AREA IN MASSACHUSETTS



CHAPTER 1

'INTRODUGTION

Ao ATRPORT PLANNING - A REGIONAL PROBLEM

Until recent years airport development has not been
gulded by any systmematic planning. The only guide has
been the general desire to advance aerlal phénsponphtion.
Although many spléndid alrports have beén provided for
commnities simply because they are needed, or slimply be;

cause the commnities cen well afford them without any far-

sighted and comprehansive‘planniﬁg, there is grave danger

1.

that initial developmeni may 1ater be found to 56 improperly

located, lncapable of expanéion, 6onflicting_in purpose,
end in the end, perhaps very costly mistakes. For example,
the mixed operations for scheduled and non-scheduled
commerical air services, military (coast guerds), ani

personal flying at the Logaﬁ International Adrports, Boston,

is considered to be most hazarddﬁs and unsatisfactorye The
situﬁtion is evénlmore unfortunate when no sities are
available for personal flying within the 10 miles radius
from Boston. This aggravating condition could have been
eliminated or made less serious if there was a com=
préhensive plan for the Airport development in the Boston
arete ‘

“There are several reasons for an alrport development
plan to be consldered on & comprehensive reglonal basis,
Municipal boundaires lncluding town, city, and even county
do not usually dellineate separate areas for planning



purposess - The need for public facilitles, and most efficient
way to pnﬁdde them, often overlap these poiitical boundaries,
and make joint solutions to their mutual problems highly
advisables Thils is especially true in alrport planning.

It is felt that in the interest of smaller citles,.
towné and_communities; which caﬁnot financé or support air-
ports of thelr own, although there are definite needs in
aviation, iﬁ becomes- necessary that an airport program be

intelligently worked out as a regional program., Further-
| more, flying to-day consists of many types. When not one
-but all types of flying are taken into considevation, the

fact thére'is a joint ingerest and responsibility is even more
obvious. What is neéded;then is not a solution for a specisal
and iécal problem, but a co-ordinated solution for the

ﬁegidn.

This reglonal concept has been recognized in the planning
of water'supply, sewerage, transportation and other publie
utilities. Great progress has heen made both in preparing
and in effecturating such comprehensive regional plans,
Because of the repidly growing needs of aviation, the need
for‘co-orindated-and comprehensive planning for airport
development appears: to be more urgent than ever before.

This study‘qontains an analysis of present and
future aviation needs, end airport requirements in the
Lowell-Lawrence-Haverhill area for the next ten years, and
recommends general locatlons for ailrports to be developed
within‘the same .peviode It is not considered advisable at

this time to predict future needs beyond 1958 because of the

2.



Se
‘rapld advance of technleal improvements in. aeronautical |
scieﬁce whilch are-cbnstantly changing the requirements'for
. ground facllitlies, and makes such prédictions impracticale
Any foreéast beyond the next ten years 1s consldered rather
speculative. To bring this plan up to date with current»
‘needs and technological requireménts it 1is necessary that
this plan should be revised from time to time.

Be THE GRONTH OF AVIATION IN MASSACHUSETTS

A year after the Congress had passed the Civil
Aeronautics Act 1n 1938, the Massachusetts Aeronautics Com-
mission came into being with functions % fostering and
.regulating and aerohautiéal activities In the 8tate. Before
the Massachusetts Aercnautics Commission was‘established;
'all pilots and alreraft in Massachusetts were registered with
the Motor Vehicles Department, ;Debartment Public Wbrks. No
uniform methods had been used for regiatraﬁion, Therefore,
it‘is’difficult to know the exact pleture of growth of
aviation in Massachusetts. Hdwever, from thé sketchy éntries
of the early years and the recently;organized.records of the
Massachusetté Aeronautics Commission, one begins to realize
the rapidity with which aviatlon has grown from infancy to
manhood in the brief thirty years.

In 1914 there were only five planes registered wi th the
Department of Public Works and & handful of pilots mostly
'militéry personnél, The Pecord of August 1, 1948 shows that
_there are 4462 registered pllots and 1586 reglstered ailr-
craft in the 3tate. |



The following table is taken from record at office

of the Inspectors, Massachusetts Aeronautics Commission.
TABIE 1

CURRENT INCREASES OF REGISTERED PILOTS AND AIRCRAFT
- IN MASSACHUSETTS |
Date No. of Reglstered Noes of Regilstered

4

Alreraft Pilots
_ ~ -

1947 Octe 1149 3971 —
.- Nove 1181 3216
Dece 1250 3316
1948 Jan. 1225 3424
Febe 1256 3505
Mare 1267 3604
Apre 1292 3776
May 1330 3951
June 1461 4094
July 1565 4292
Aug e 1586 4462

The lncrease in reglstration does not necessarily
mean the actual increase of pilots and aircraft. An
Explénation herein is necessary. When the Massachusetts
Aeronautics Commlission was appolinted in 1938, efforts
were made to have all pilots operating im, and owners of
planes based in Massachusetts to reglster with the Com-
mission, regardless whether they had previously registered
‘with the Civil Aeronasutics Commission for interstate
flying, and therefore had not been necessary to reglster
with the State. Néthing was done gbout this during the
war. .In 1946 pilots and plane owners were notified to
reglster, and to report the conditions and uses of
thelr alrcraft. Alrport managers and fixed hase operators

cooperated to serve notices to pilots and plane-owners



56
tofbring about spéedy actione MAny‘regisﬁrat;ons were
entered in 1946 and early 1947, but since Octeber 1947
the 1ncrease of registrations have become more or less
constant, giving rise to the belief that the current
increases of reglstrations may represent a true increase
of the number of pilots and alrcraft in the State.
However, one thing is apparent: the number of reglstered
pilots and the mumber of reglstered aircraft are main-
taining a constant ratlo of 3 to 1.

In 1945 the unpuiblished data#* of the Civil
Aeronautics Administrat?on show that in 1945 there was
in Massachusetts 3,324 de:tificated pilots, of which 55 were
airline pilots, 489 commerical pilots and 2,782 private
piloﬁs, If thesejproportions hold true to-day
Massachusetts has 71 airline pllots 655 commerical and
3736 private pllots, )

In the Lowell-Lawrence-Haverhill area the number of
reglstered aircraft 1s 104, repreéent;ng 446% of the
total number of reglstered alrcraft in the State, and
‘206 registered pllots, representing 9.1% of the total
number of registered pilots in the State. These pllots
in the area are either commerical or'private pilotse

The area 1s falrly we;l supplied with airports for
personal flying at present, but plans mist be made now

to provide for the anticlpated increase of personal

s Modley Rudolf (Editor), Aviation Facts and Figures
1945, McGraw-Hill, New York aad London, 1945, p.74.
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flying activities and scheduled and nonescheduled

alr services.

Ce CITY PLANNERS AND AIRPORT PLANNING

It is an established fact that air transportation
has tremendous effects upon the growing pattern of come
munities. When business and industry begin to make full
use of the speed offered by this new form of transportation,
their operating and transacting methods wlll be different,
and offices and factorieé?esirous of obtalning the behneflt
of transportation will be:;ocated near commerical and
industrial airports. Man& large organizations having offices
throughout the country}are maintaining thelr own Ileet of
commerical aircrafte Industries depending on air transportation
will be different type from one that 1s dependent on rail or
" motor transportation. Vast areas for alrports together
clear approaches will be neededs Accordingly zoning ordinances:
pr;tecting the areas surrounding sirports against future
obstructlons wlll become necessary. In some cases housling
developments may be expected around ﬁha airportse Thus, the
influence of alr transportation on the economic and soclal
activities has given rise to a new physlcal planning patterne.
Unfortunately, airport planning has been drastically neglected
by city planners. The urgent need exists for evexry one
concerned w;ﬁh clty planning to acquire the greatest possible
amount of knéwledge concerning alr transportation, air
traffic patterns, airway and airport traffic control, plane
types and alrport requirements, alrport financlng and



menagement, and finally alrport zoning and legislatlon.
These elements must be studled and must become the
necessary working tools of city planners so the subject

of alrport development can be intelligently treated, and
included as part of comprehensive master plane This phrase
of planning may‘be probably more inspiring and encouraging
than others because for several reasons, The needs for
air transportation can be more readily felte The utlility
concept of alrport easily understood, and the results of
the war has increased the public interest in aviation.
Aeronautics has shown.gonderful progress in the past, and
its future 1is bright,

De DEVELOPMENT OF AIRPORTS

One of the most serious factors responsible for the
slow development of airports even in communities where
seronautics needs are urgent 1s ;he expenses involved in
airport construction. Many a community erroneously
concelves of the ldea that then the plans for an airport
is prepared, elaborate funds should be eppropriated for
constructlion of the alrport to the final details of the
class specifiedes It does not, however, understandz that
although there is a definite need for an airport in a
community, aviation activities do not come to the alrport
the moment the constructlon 1s completed.in as large a
volume as 10 years after the construction. Aviation
activities must grow. The rate of growth not only will
depend on the potential factors such as industries and



8e
commerce which must be considered in planning of an
airport, but will elso depend on the plannipg and manage-
ment of the airporte An airport must also grow with the
immediate aeronsutics activities. It is not necessary to
have, at the outset} sufficient funds for alrport construction
to méet the needs anticipated in 10 yearse.

Therefore, an orderly and systemmatlc process by
which an alrport site 1s transformed from its orginal
undeveloped condition toamcompletely developed alrport
mst be devised. In this process, development is carried
out by stages.

The first stage of development 1s the grading and
turfing of a portion of the site chosen, the slze of which
depends on the immediate needs. Successlve stages will
depend on the ultimate increase in the need for expansions
The number of stages will vary according to the special
requirements of each individual case. The responsibilitles
rest on the shoulders of a plamner with full understanding
of the objective of the master plan for alrport development,
and also on the shoulders of competent designing englneers,

The stage development of airports should conslst of
the donstruction of a Smooth, well-dralned turf surfaces
or landing areas, with the order of construction of pave-
ments or other surfacings to be aprons, initlial taxiways,
and possible one runway in the direction of the prevalling
wind, and finally the construction of the remainling runways
and taxiways requlred for a fully developed airport.
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In each stage buildings may be added according to the Immex
diate needsof the alrport. _

The reason for this order of constructiod of pavements
or surfacing is to protect the areas which wlll recelve the
greatest amount of wear. Although it is guite obvious that
small alrcraft do not exert sufficlent pressure on a good
turf surface to cause ruts, nor do they take off and land
exactly on the same area each time, the apron areas are apt
to recelve excesslve wear due to repeated parking and
servicing of planes, and the operations of serviéing trucks,
antomobliles and tractors. Therefore 1t 1s loglcal that the
aprons are the first areas to be hardesurfaced.

Bven if the finance of a community permits the
construction for the ultimate development of airport
immedlately, it is still a wlse polliey to keep the cost
down to cover only the requirements of the present or the
very near fubture. The cost of malntenance and operation
must not be overlooked. Revenues which may ¢ome from the
users of an airport will never pay for the cost of mainten~
ance and operation of an oversized elrport. However, when
a site is chosen 1t is adviadble>that the land necessary
be required for the ultimate development for an airport,
thus eliminating future complications which may arise in
connection with land acquistion.

Part 2 of this study presents the Master Plan for the
development of an airportfor Lowell by stagese



A. AREA:

CHAPTER 2

' BASIC SURVEY DATA

The Lowell-Lawrence-Haverhill area proposed for

alrport development is located in the northeaestern portion

of the state of Massachusettse.

It does not cover the

entire Planning Board Reglion No. 4 of the State Elanning

Board, but includes all territory designated in the U.S.

Census as the Lowell-Lawrence-Haverhlill Distriet, and the

town of Salisbury and Westford. The area consists of four

10,

cities (Lowell, Lawrence, Haverhill and Newburyport) and six-

teen towns in two counties, namely Middlesex and Essex, with

a land area of 375.25 square miles, and an aggregate of Xand
end water of 389.72 square mlles,

These citles and towns in

two countles are listed below with thelr land areass and

population figures:

Citz}or Town

~ Amesbury
Andover
Billerica ,
Chelmsford
Dracut
Georgetown
Groveland
HAVERHILL
LAWRENCE
LOWELL
Merrimac
Methuen
Newbury
NEWBURYPORT
North Andover
Sallisbury
Tewksbury
Tyngsborough
West Newbury
Westford

Countl

Essgex
Essex
Middlesex
Middlesex
Middlesez
Bssex
Essex
Essex
Essex
Middlesex
Essex
Essex
Essex
Essex
Essex
Essex

- Middlesex

Middlesex
Essex
Middlesex

Land Area (Sge Mi.) Population

12,65
31410
25446
22,54
20484
13410

8,90
33411

6,75
13.38

8466
22,41
23497

8430
26,63
15,74
20,70
16.86
13,90
30425

10,824
11,902
8,504
8,726
7,434
1,978
2,150
46,162
85,603
101,229
2,384
23,160
1,636
14,079
7,936
2,622
5,949
1,495
1,503
3,815



11,
This area 1s so chosen for planning study because
it 1s an integrated area with common economic, social

and administrative interests.

B. POPULATION.

The population gtowth of the Lowell-Lawrence-Haverhill
area from 1900 to 1945 is as follows:
1900 265,438
1910 315,137
1920 346,450
1930 341,205
1940 344,577
1945 348,091
The total population has increased from 265438 in
1900 to 349,091 in 1945, attaining an increase of 31.5%.n 45 years.
: Reliable forecasts of population trénds and shifts are
difficult to make. While all forecasts of future population
must be based on rates of growth which have occured in the
past., The past trends cannot be projected blindly into the
future ﬁithoutfconsider;ng the factors which will influence
the trends in the future. Many factors influencing the
population trends In large areas become more prominent in
‘small commnitiese Since 1920 the populations of the
Lowell, Lawrence and Haverhill exhabit general downward
trends, Nbvertheless,,it 1s st1ll possible for new in-
dustries to locate in these -large urban aggromerations.
If this will be the case, the distribution population in
the area may be altered or increased considerably. Such
ciﬁcumstances cannot forecaste Another complication in

the forecast of populatlion is the population shifts within

the area such as the gradual decentralizing movements



towards the suburban areas., Forescast for the next decade
or so must also take into conéideration the anticipated
bullding boom in all areas. _

In forty years the trends indiclate an increase of
only 5000 population for Lowell and Lawrence, Inasmuch
‘as theve are few desirable housing sites within the limits
of these two cities, continous movements to the suburbs by
the inhabltans may cause a drain In the next few years from
the‘Lowell and‘Lawrence1population. However, this increase
mey be upset in part by new housing developmentse The
population of Haverhill may be expected to lnorease since
there are considerable undeveloped 'lands in the cltye
The trends of decentrallzation, though present, will be,
unlike in Lowell and Lawrence, mostly towards the outer
areas still within the clty limits, Suburban towns such
as Chelmsford, Westford, Tyngsborough, Tewksbury and
Billerica may be ex@eoted'to experience moderate gains in
population at the expense of Lowell, Similarly, the
populatiohsof Methuen, Andover and North Andover will galn
at the expense of Lawrenbe. The populatlonsof Groveland,
Georgetown, West Newbury, Merrimac, Amesbury, Newburyﬁand
Newburyport will also showsdllght lncreasesef~popudation,
with Newburyport, exhabiting perhaps a greater and more
steady growth in the future because of the combinatlon of
sméll year-around dlversified industries and summer |

attractions,.

12,



The following figures shows population trends
with forecasts to 19703 ‘

Figure 1 is for the entire area;

ﬁigure,z for Lowell, Lawrence and Haverhill;

Figure 3 for Nﬁrth'An&over, Chelmsford, Dracut

h Blllerica and Tewksburj;

Figure 4 for Salisbury, Merrimac, Groveland, Newbury,

Tyngsborough, West Newbury and Westford; and

Figure 5 for NEWburyport, Methuen, Amesbury, Andover

and Georgetown.

The reason for not including Boxford in the Lowell-Law-
rence~Haverhill area while West Boxford is definltely econ-
omicall& related to Haveﬁhill is the small population con-

- cerned. Boxford has a population of 8ll, and half of it in
the eastérn portion is economlcally dependent on another ur-
ban center of Ipswich, which is situated about two miles

to the easte

The populationsof the nearby towns:in-:New Hampshire
which may be affected by this proposed alrport program

are as follows:

Atkinson 434
Newton 900
Pelham 979
- Plaistow 1414
Salem 3267
Seabrook 1782
Se Hampton 294
Hampton 2137

11207

13,
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- One stﬁicking characteristic of the population in
the whole area and in nearby some New Hempshire towns
is the'predominantlﬁ large percentage of Canadians (both
‘French and others) in the foréign born population.

C. INDUSTRIES:

The three principal industrial centres in this area
are Lawrence-Lowell-Haverhill, other less important ones
belng Amesbury, Ando#er, Methuen, Newburyport and Andover.
The following tsble shows the value of products, wages end

the number of wage earners 'in these industrial centres:

19.

Industrial Value of Wages No. of Wages
Centre Products . ) Earners
Amesbury §$ 12,371,834 § 3,013,245 1,768
Andover 21,046,815 = 5,319,319 2,806
Haverhill o7,318,709 17,085,840 9,472
Lawrence 190,178,258 43,260,114 23,336
Lowell 144,357,875 28,426,818 16,200
Methuen 15,611,459 3,007,780 1,828
Newburyport 17,932,502 4,788,842 2,751
North Andover 11,306,914 3,624,711 1,684
All other 50,417,020 10,148,119 4,960

Although there are general signs of gradual industrial

decline in the area, for years Lawrence has been mainteining

rather constantly 150 industrial plants, the chief types
of manmmfacturing being beverages, bobbins and shuttles,
factory equipment, paper mill machinery, paper products,
textlle machlnery, textile printing and finlishing, cotton
cloth, woolens and worsteds,silk and rayon,knit goods,

man's clothing, shoes, rubber products, molded plastics, and

rugs and yarnse

For the past twenty years the number 6f industrial



plants in Lowell has been about 200. The types of
manufacturing are very familiar to those at Lawrence
wlth a larger number of plants devobed to light
industries. The industries in Haverhill has been
declining more rapidl& than those in Lawrence and Lowéll,
There are about 200 industrial plants in Haverhlll, re-
sulting from a loss of about 200 plants in thirty years.
The principal types ‘of manufacturing are boots, shoes,
counters, cut stock, findings, lasts patterns, wooden
heels, boxes, cement, dles, electirc,’refrigerators,
foundry and machine shop products, hats, leather, leather
products, paper, and shoe machinery. Each of the other
industrial centres has about 20 to 30 industrial plants,
the chief types of manufactiring including stamped metal
products, rooled metals, boats, electlrc applicances

and automoblile accessdries,

D. FINANCE:

The following table contained general financlal data:

20,



Financial Date for the Citles and Towns in the Area as of 1940:

Gross Tax Rate Tax Levy

City or Valuation Tax Levy
Town Valuation Per Cape . Per Cap. -
Amesbury $& 9,041,000 § 693 $36.80 $ 276,942 $25.50
Andover . 20,952,000 1,246 30,00 415 838 87439
Billerica 9,684,000 947 564,40 275 478 34 441
Chelmsford 7,581,000 788 32420 204,916’ 25637
Dracut 4,659,000 520 50,00 190,887 26,01
Georgetown 1,890,000 871 38,80 60 909 33,78
Groveland 1,716,000 653 39,20 54 348 25461
Haverhill 53,530,000 068 40,40 1, 828 921 39.12
Lawrence 92,707,000 o2 40,80 3 188 848 . 37482
Lowell 108 180 000 853 48,60 4, 202 497 41,45
Merrimse 1 992 000 692 50,00 80 271 34460
Methuen 19 538 000 756 41,80 691 679 31l.61
Newbury 2, 262 000 1,164 3680 68,517 42,85
Newburyport ;3 732, OOO 783 43,80 477,423 34 431
Noe Andover 7, 773 000 900 40,20 272,258 56418
Saelisbuey 2,920,000 1,069 49,00 124,464 52438
Tewksbury 7,438,000 461 29,60 85,484 13,65 .
Tyngsborough 1,723,000 634 46,00 47,644 29,16
We Newbury 1,554,000 737 42,00 46,890 30,95
Westford 3,692,000 846 36600 116,618 30645

*T2
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CHAPTER 3

TYPES OF AIRCRAFT AND AIRPORT CAPACITY

‘Rapid technological improvements in the fields of
aeronautlics has made it_impossible to predict the kinds
of aircraft to be used 1n the future. However, with the
stendardization regulations enforced by the Civil
Aeronautlics Administration itlis hoped that at least
the present airports and their facilitiés will not
soon become obsolete, and that ailrport planners can still
use the present airport standards for planning future

airports.

Small Craft:

Small aircraft may consist of the following types:
Two-passenger plane of about 1,000 lbs, gross weight,
Three- and four-passenger plane of about 2,000

1bs. gross weight.
Filve- and six-passenger plane of about 3, 000
lbs. gross welght,.

These planes will be used for flying and training,
chartered service, and business executives and for
personal usee

There will improvemnets in speed and size of this
type of ailrcraft, but no change in the character of the
landing areas will be required. Most of the personal
Planes can operate safely from a Class 1 or a Class 2
airports which can be developed on tracts of about 160

acres or one~half square mile for all-way operstioni.

3% Civil Aeronautics Administration, Airport Planning
for Urban Areas, De 5.




Expefience hés shown that approximately 100 planes of
this category, in the air and on the ground, can be
accommodated on a 160 acre field. The ratio there-

fore is 1% acres for each plane#, In other words, if
there are 150 planes to be accommodated, both in the alr
and on the ground, the size of the airport should be

240 acrese

Commerical Aticraft:

Commerical aircraft can be grouped under four
catergories:
Feeder Blane - for 100 mlile range operation
sparcely travelled routes.
Small Trunk Transport - for short-haul trunk-
line operation.

Intermediate Trunk Transport - for both long-
and short-haul trunk-line operations

Large Transport - for very long-haul brunk-
line operatione.

Peak hour plane movements determine the dapacity
of an alrport. One~-mimute headway between flights or

60 plane movements per hour is considered the best run-

way capaclty in the very large airports. For the Lowell-

Lawrence~-Haverhill area 30 or at most 40 plane movements

per runway hour should be considered a generous basis

234

for planning airport capacity under good weather conditions.

Alregdy a few operators have sprung up after the war,

using converted army bombers for all cargo carriers, but

for most airlines, the combinatlion passenger-cargo planes

are stlll in use.

s+ Ideme.
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PROJECTED TRANSPORT AIRCRAFT TYPES:

Size Class.

Type of Route

1For Which Suilted]

Gross Welght
Range (1lbs.)

Capacity
No. of Seats

1 Small
2 Small
3 Intermediate

3b Intermedliate .

4 Large

feeder
trunk
trunk
brunk
trunk

10-15,000
20-30,000
40-75,000
75-100,000
100-150,000

10-15
20-25
40-60
50-60
80-125

However, since small planes and feeders will be

the major aircraft in the area within the next decade

the change in weight and size of the types of aircraft

will not materially affect the class of alrports

proposed (see Chapter 9).

% Philadelphia-City Planning Commissione Airport Program
for the Philadelphla~Camden Metropolitan Areaes Oct. 1946,

P.8
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HELICOPERS: -

The hellcopter having passed i1is initial tests with
flying colors made tremendous forward strides in 1944,
Already it is recognlized asa reliable, efficient alrcraft
for many flying jobs, and even 1lts critics no longer deny
that the helicopter!s manueverabllity and verabllity
should earn for it an important place in various fields
of aeronautlcs,

During the war helicopters were delivered in quantities
to the mlilitary and naval servlices for use in rescue work,
in evacuation of the wounded and as observation craft, -
Much information as to their uses was restricted in the
war yearse. After the war many aircraft manufactures
went in production again for civillan use, and the public
began to realize the importance of this type of plane.
Chicago is already using helicopters for mail plck-ups
in conjested areas, and similar uséd: willibe;found in
many commmunities,

However, two technological handicaps, namely the
low carrying capacity and low speed, must be overcome
before the alrcraft can be widely used as an establlished
medium of transportation with time-distance being the
prime factor, and not Jjust for some speclal uses,

One siginificant sign in the progress of
helicopter development aside from the technological
impetus arising oub of war conditlons has been the

general public'!s enthusiasm in looking forward for use of



helicopters as & necessary means of transportation in
conjested areas and also in areas where alrports can
not be provided for because of insufficient lend
or fundse. f

If indeed one day when helicopters can take the place
of busses and trains for short distance travel,
planners should have new standards for estimating: aviation

needs.

26
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CHAPTER 4

- ATRPORT PLANNING STANDARDS

The following are recommended by the Civil Aeronautics
Administration, U.S. Department of Commerce in Airport
Planning for Urban Areas, 1945:

- Purpose:

Landing
strips:

Paved
runways s

- Number and
alignment

-of landing
strips:

Facilitles:

Landing
strip
grades:

CLASS 1 AIRPORTS
To accommodate small private owner types.
Includgs planes with gross weights up to 4,000
poﬁnds; and index mumbers not exceeding 190,
1,800 to 2,700 feet in length (sea level con-
ditions); 300 feet usable width.
Not required.

Sufficient in mumber to permit take-offs and
landings within two:points (223°) of the true
wind directlon for 70 percent of winds 4 miles
per hour and over, Estimates should be based
on a 10-year Weather Buresu wind record.
Drainage,vfencing, markinge Wind direction
indicatore. Basic lighting,

2 percent maximum transverse; 2 percent max-
imum uniform longitudinal, Grade breaks.iong-
itudinal, Mexlmm algebrailc difference 3 per=-
cent, (Longitudinal intersecting grades on a
runway or landing strips should be joined by a

vertical curve at least 500 feet in length.



Purpose:

Landing
strips:

Paved
ranways s

Number and
allgnmment of
landing
strips:

Pacilitles:

Landing
strips:

i B} . . L 28,
It is also recommended that tangent
intervals betweenvthe PT of one curve and

.the PG of the succeeding curve by not less

than 1,000 feets In genoral, there should be
change in landing area grades of more than ¥
percent in any 100-foot intervals,)

CLASS 2 AIRPORTS
To accommodate larger size private owner types
and some small size trangports. Roughly gross
weights from 4,000 to 15,000 pounds, and index
nymber‘frop 190 to 230,
2,700 to 3,700 feet in length (sea level con=
ditions); 500 feet usable widthe
One surfaced runway for the effectlive length
of each landing strip and having a paved width
of 100 feet for day operations only, or 150
feet for night operatlonse
Sufficient 1g number to permit take~offs and
landings within two points (22%°) of the true
wind direction1£or 75 percent of winds 4 miles
per hour and overe, Estimates should be based on
a 1l0-year Weather Bureau wind recorde
Drainage, fencing, marking, Wind direction
indicator. Lightinge. Hangar and shop. Fuelling,
Weather information, Office space,
2 percent meximum trensverses; 1li percent
meximum uniform longitudinael., Grade breaks



Distance
between
centre line
of runway
and airport
bulldingss

~ Purpose:

Landing
strips:

Paved
runways s

L 29,
longltudinal, Maximum algebraic difference

2% percent. (Longitﬁdinél intersecting grades
on a runway or landing strip should be joined
by a vertlcal curve at least 500 feet in length,
It is also recommended thet tangent intervals
between the PT of one curve and the PC of the
succeeding curve by not less than 1,000 feets
In general, there should be no change in
landing area grédes of more than % percent in
any 100-foot interval.) | o
750-foot minimum for instrument runwey; 350-
foot minimum for other runwayse |

~ CLASS 3 AIRPORTS 7
To»acqommodatelpresent-day transportse Repre-
sents, approximately, gross welghts 10,000 to
15;000 pounds, and index numbers of 230 and overs
3;700 to 4,700 feet inklength (sea level con-
ditions); 500 feet usable widthe For parallel
runways; ellow 700 feet minimum between centre
1ines.}

At least one surfaced runway for the effectlve

length of each ianding strip and having a paved

width of 100 feet for dey operating only, 150

feet for night operations, and 200 feet for
instrument operations, Parallel runways to be
at least 700 feet apart, centre line to centre

line.



Number and
alignment &f
landing
strips:

Facllities:

Landing
strips
grades:

304
Sufficlent in mumber to permit take-offs and

and landings within two points (22%9) of the
wind direction for 80 percent of W nds 4 miles
per hour and overs EStimatés.shnuld be based
on a 10-year Weather Buresu records Ths
number of parallel‘landing strips should be
determined by the ultimate capacity of the alr-
porte |

Drainage, fencing, marking. Wind direction
indicator. Lighting, Hangar and shope
Fueling, Wéather'Bﬁreau; Two=-way radios
Visuel traffic control, Instrument approach
system (when required.)

13 percent maximum transverse; 1} percent
maxiﬁum.uniform longlitudinal, Grade bresks
longitudinal, Maximum algebraic difference 2
percents (Lbngitﬁdinal,iﬁfersectiﬁg grades on
a runway orvlahﬁiné strip should be joined by
8 vertical curve at_19a§t1500nfeet in length,
It is also recommended that tangent intervals
between the PT of one curve and the PG of the
éucceeding curve be not léss than 1,000 feet,
In general, there should be no change in

lending area grades of more than ¥ percent in

any 200-foot intervals,)



Distance # 750‘feet minimum.fOr;instrumentvrunway; 350
between SN : S '

centre line = feei minimum for other runwayse

of runwey and o ' ‘

alrport -
bullding: »
| . CLASS 4 AIRPORTS N

Purpose: To accommodate the largest planes in use and
those planned for the immediate futures. Re-
presepts, approx;mately, gross welghts in excess
of 50,000 pounds, and index numbers of 230 and
overe. i _ _ -

Landing 4,700 to 5,700 feet in length (sea level cone-

Seripet ditions); 500 feet usable widthe For parallel
runways, allow 700 feet minimum between centre
lines. o _ o

Paved ‘ At least one surfaced runway for the effective

runways :

length of each‘landingzstrip and having a pavgd
width of 100 feet for day operations only, 150
feet for night operations, and 200 feet for
instrument operations. }Pargllel runways to be
at least 700 feet apart, centre line to centre
line. _ _ ‘
Fumber and  Sufficlent in number to permit teke-offs and
alignment of R
landing landings within two points (223°) of the true
strips: wind direction for 90 percent of winds 4 miles
per hour and over, Estimates should be based
on a l0-year Weather Bureau récord. The number
of parellel landing strips should be determined

by the ultimate capacity of the alrporte
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Facllitles: Draihage, fencing, markinge Wind direction
| indicatore. Lighting. Hangér and shope
Fuelinge Weather Bureau. Iwo-way radios
Visual traffic controle. Instrument approsch

system."Administfatipn_building.

Landing 1% percent maximum transverse; 1l percent
strip : o Rt g
grades: maximum uniform longltudinal. Grade breaks

longitudinal. Maximum algebrailc difference g
percente (Longitudinal intersecting grades on
@ rumwey or landing strip should be joined by
a vertical curve at least 500 feet in length.
It is also recommended that tangent intervals
between the PT of one curve and the PC of the
succeeding curve be not less than 1,000 feet.
. In general, there should be no change in any
100-foot intervels.) o
Distance 750 feet minimum for instrument runways
between llne
of runway and 530 feet minimum for other runwayse

alrport
bulldingss:
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CHAPTER 5

" PRESENT STATUS OF AVIATION

A SCHEDULED AIR SERVICE

At the present time the Northeast Alirlines, Inc,
is the only agency providing air transportation to
Lawrence in the area. It operates over the route
designated as Alr Mail Route No. 27~A (see Map 2) by the
Ue Se Post Office, although 1t only gives one service
each way a daye. On this route lLawrence is one of the
’ intenmediéte stops between the two co-terminals of New
York, Ne Y., andANéwérk; Ne Je, to the south, and Presque
Isle, Maine, to.the northe The number of passengers and
the #olume of freight in and out of Lawrence are very
limiteds Two factors are responsible for preventing the
Loweil-Lawrence*Haverhill area from having more scheduled
air services. One 1s the inadequancy in landing facilitles,
Thefe are five publiq alrports in the area. Lawrence
Municipal Airport is the only Class 3 airport capable of
accommodating large transports. Others are elther Class
S-1 or Class 1 airports. Another factor is the proximity
‘of the area to Boston, which is within an hour's ride by
train, thus destroying any onels efforts to come to the
area by air transportation. Passengers bound for points
in Lowell-Lawrence-Haverhill from Boston or points further
south, may find 1t more convienent to use the ground
transportation of the Boston and Maine Railway or the
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Eastern Massachusetts Street Rallway, both of which give

hourly services.

B.' Faeder ILines:

| TWo Massachusetts operators, tﬁé Northeast Airlines,

" Incs, and W. E, Wiggins Alrways, Iné,, have been author-

ized by the Civil Aeronautics Boara‘#g engage in alr
transportétion with respect tp passeﬁgers, property and

mail in New Engiand with.routé§ directly serving the Lowell-
Lewrence-Haverhill area.?@goﬁﬁé 27;A has been designated for
operation by the Northeast'Airlines apd services are now
being rendered as mentioned‘ébsve, although not performing
feeder functions alones Route No. 79, has been designated
for operation by the wiggins Airway. However, no service

has yet been rendered because of lack of an alrport in

Lowell, and inadequate ground facilitieés in other places and
also because of economic reasons#, In addition to Route

79 Wiggins Airways has also applied for certlificate, by
‘exemptlon or dthérwise, to render non-stop servlce between
citles and towns, including Lawrence and Lowell, and others.
The fedéder pattern for Massachusetts as indicated by the feeder
line applications as of 1947 with the Civil Aeronautics

Board is shown in Map 4. It is expected that new applications
have been added since then. Routes No. 27=-A and 79 are

shown in Map 2.

% Wlggins Alrways claimsthat the present milage for Route
No. 79 1s too short to warrant economical operationse.
Negotiations have been in progress with the Civil
Aeronautics Board,



C. PERSONAL FLYING
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Personal fl&iﬁé includes non-scheduled flying by

small aircrgft either for commerical or personal use.

Despite the present 1nactivity of scheduled alr asrvices,

. personal flying is rapldly developing.

Record at the Inspector's Office, Massachusetts

Aeroneutics Commission shows that there sre 260 reglstered

pilots and 104 registered alrcraft in the Lowell-Laewrence-

Haverhill area as of August 1, 1948

Table 2.

Distribution of Reglstered Alrcraft and’

Thelr Uses, and Reglstered Pilots as of August 1, 1948.

City or Town

"Begistered o

TOTAL

o Uses Reglstered
Alrcraft |[Operator|Private|Business Pllots

Amesbury - - - - 13
Andover - - - - 12
Billerica 29 28 1l - 9
Chelmsford 9 9 - - 4
Dracut - - - - 9
Georgetown - - - - -
Groveland - - - - 5
‘Haverhill 19 9 9 1 40
-Lawrence 6 - 5 1 59
Lowell 5 - 4 1 46
Merrimac - - - - 5
Methuen , 13 8 2 3 30
Newbury - - - - -
Newburyport 14 14 - - 11
North Andover 9 7 - 2 9
Sellisbury - - - - -
Tewksbury - - - - 5
Tyngsborough - - - - 3
Westford - - - - -
West Newbugx - - - - -

104 75 21 8 260
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Practically all figures for registered alrcraft are for
smell planes. ‘
) The term “bperator""used-in the above table means any
individual or 6rganization’engaged in air transportation
with respects to passengers, cargo or mall, excluding such
uses as crop, dusting and traihipg, which are grouped under
the term "business“.4 There are ho flying clubs in the areae.
The above tabie}élsd shows that the ratio bétween the
number of reglstered alrcraft and the number of registered
pilots is exactly 1 to 2.5 as sgainst the ratio of 1 to 3
for the atate of Massachusétts (seevtable'l). These
personal planes will be nﬂimajor importance in this area,.
 The following are nemes of some important agencies
givihg alr services in the area: |
Billerica-Wilmington Alrways, Inc.
Barry Aero Service, Inc,
Dutton Alr Transport and Sales
Merrimac Valley Alr Service, Inc.
Plum Island Flying Servlice, Inc.
Reebal Air Service, Ince
There is no military or naval flying in the area.
There are no ;arge educational institutions, and student
flying is limited to that of the training schools,sineé there

are no flying clubse.
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';. CHAPTER 6

- INVENTORI QF EXISTING PUBLIC AIRPORTS AND SEAPLANE BASES

‘ Thereara/in the Lowell-Lawrence-Haverhill area five
existing airports ranging from Class S-1 in Haverhill to
Class 3 in ngrencé, and three seaplanefbases. The infor-
matian in this chapter covers the faclilitles available at
the present time at the followlng esirports and seaplane

i

bases:
Alrports: ;
Lawrence Muniecipasl Airport at No. Andover (Class 3)
.Plnm Island Airport at Newburyport (Class )
~ Shawsheen Pines Airport at Billerica (Class 1)
Richardson Alrport at Dracut (Class 1)

Walker-Dutton Alrport at Haverhlll (Class S-l)

Seaplane Bases:

Lowell Seaplane Anchorage, Lowell
Merrimac Valley Skyport, Lawrence -
o “Plum Island Seaplane Anchorage, Néwburyport
Although the Municipal Airports of Ayer and Beverly,
8tate-owned Hanscom Airport at Bedford (all Class 4), and
- the privately owned Groton Airport (Class 1) are within ten
miles outside the area, their influence on the aviation
activities in this area is very insigniflcante Thelr act-

- 1vities are therefore eliminated from this chaptere

AIRPORTS
LAWRENCE
Lawrence Alrport: (Class 3) |
Owned by 01ty; Operated by Lawrence Alrport Commilssion.
L§catidn= Late 42-43-00; long. 71-07-00. Elevation 155!,
2,5 miles ENE of Lawrences ‘



Landing Facilities~ 3 paved mnways- NNW/SSE 5190' x 150;
WNW/ESE 3500 x 15013 m/g.w 4000 x 150%,

Usable acres, 362. Irrege ‘Partly fenced. Navigation

38,4

facilities: Rotatlng beacon; range, contact, runway, and

obstruction lights; lighted wind comes Obstructions:
Trees - SSE, N\W, NE, ESE; building and pole lines -
SSE; stack SWe
Services: 3 hangars: 1< 60' x 70%; 1 - 30! x 421
l - 28' x 120, Office. Telephone.
~ Fixzed Base Operators:
Zinney Flying School: Gas: 80 Octanee Major
repalrs. Hangar storagee Chartere Training.
Aerial photog?aphy. Sales and rentals. B
Barry Aero Service; Gas: 80 and 91 Octanes Major
repairs. Hangar storage; Chairter.
Northeast Airlines, Inc: Scheduled alr services, -
Accommodation° Taxi:
Airport Manager: Jﬁseph Mahoney
Possibility for Expansion: Some.

NEWBURYPORT
Plum Islend Alrport (Class I) |
Owned.by Elliza and Agnes Little. Operated by
Plum Islend Flying Service. »
'Locatién: Lat, 42-47~3o;vlong.~vb-5d-45. Elevation; 157,
2.3 miles SE of City, 4 |
Landing Facilities: 2 sod strips: NW/SE 2450' x 300%3
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E/W 2050' x 300's 1 bituminous strip:s: E/W 1560' x 60,

Usable acres, 160. Irreg; Partly fencedes Navigatlon
facilities: Rotating beacon; course lights; wind cone,
Obstructions: Trees end building - NW, W, E; water
tower - NW, |
Services: 3 haﬁgars: 1l - 50' x 49!, dobr 48! x 12%;
1 - 30! x 48!, door 48! x 11'; 1 - 40' x 48%, door
40! x 10', Office., Telephone, Major reapirs, Gas:
80 and 91 Octane. Storsge. Charfer. Traininge
Aeriasl photography. Sales and rentals., Day Service.
Accommodations: Taxi |
Alrport Mansger: Warren S. Frothinghem,
Posslibility for Expansion; goods drainage will be required
if swamps land is used for expension.

BILLERICA |

Shawsheen Pines Airport: (Class 1)
Owned and operated by Billerica-Wilmington Airways, Inc,

Location: Late 42-33-15; longe 71-12-45., Elevation 110!,
2.7 miles E of Town

Landing Facilities: Bituminous strips: E/W 2160! x 150!,
Useble area, 240. Irrege Ljghting: Boundary and range.
Wind cone, Obstructions Trees - NE, SE, W; bullding -

3. WSWe

‘Services: Two hangars: 1 - 60! x 81'; 1 = 80' x 80%; and
14 T-hangars, 39' x 25' x 12', Office. Telephone.
Major repairse Gas: 80 and 91 Octane. Training.

Charter. Aerial photography. Sales and rentalse
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Accommodations* Taxi B
Airport Menager: Russel B.
Possihility,for Expapsion: Nil

otmane.

DRACTUT

Richardson Airport: (Class 1)
Owned by Je Co Richardsone Operated by Reebal Flying
Service, Ince’ “V - 4

Location: Lat. 42—40-25; 1ong. 71-19-25. Elevation 280',
About 1 mile from Dracut, and 2 miles from Lowell,

Lending Faciiities: 2 sod strips: NE/EW 1980!' x 100°';

~ NNW/SSE 1240' x 100!, |

Services: 1 hangar: 58' x 30' 7 T=hangars, Offlce.
Telephone. Gas; 80 and 91 Octane. Major repairs.
Ghérter. Training. Aerial photography.

Accornmodationss Taxl
Alrport Manager: Charles B, Reed, Jr.

Possibility for Expansion: Can be expanded to twice the pre=-

sent slzee

Haverhill
Walker-Dutton Airport: (Class Sa-1)
 Owned privately. Operated by Dutton Air Transport and

Selese , _ |

Location: Lat. 42-48-00; long. 71-03-45. Elevation 125.
2 miles NNE of Clty.

Landing Facllitles: 3 allway sod runways: NNE/SSS. 16003
NW/SE 1700; E/W 1600, Usable acres, 56. Irrege
Partly fencede Wind cone. Ohstructions: Trees - N, S;
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W; ridge - E, SE; pole }ine - NW; house = Ne
Services: 2 hangars; 1 - 50! x 60'; door, 50' x 13;

1 - 50 x 50!, door, 50' x 12!, Office. Commerical
radio facilitieé. Tblephone. Mg jor repairs., Gas:80
Octane. Storagee Training, Chartere. Aerial phoho-
graphye. Sales and rentals. Day service.

Accommodations; Shopse Taxl. Private care
Alrport Manasger: Howard F. Duttone.
Posslibility for Expansion: Hil

SEAPLANE BASES

- LOWELL |

Lowell Seaplane Anchorage:
Owned by the City Park Commission. Operated by Merrimac
Valley Air Service.

Location: Lat, 42—38-50; longe 71-21-004 Elevation 80!,
1,7 miles W of Lowell on N bank of Merrimac River,
0,7 miles above falls, oppésite mill bullding and water
tanks e

Londing Facilitles: 1 lane, Longest landing afea 74001,

Services: Gas: 80 Octanes Day sétvice. Buoys. Floats,
Orash boats Doclkte Minor repairs.

- Accommodations: Taxl, Bus,

Base Manager: Charles R, Musgrave.

LAWRENCE

e

Operated by Je Derderian,
Location: Late 42-42-00; longe 71-13-00, Elevation 50!
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- On city waterfronte Oe5 miles N of falls directly

'-opposite waterworks. »

Laﬁding Facilitles: 3 lanes. Longest landing area 57001,
vPrdtected anchorage. E/W, Float. Obstructions:
Electric wires‘cross river 0.5 miles above waterworks.

’Servicea: Gas: 80 Octane, Buoyse Ramps. Floats., Hauling-
out equipment., Crash boat. Minor repairs.

| Restaurant at bases

Accommodations:' Gourtesy transportation normally availlable

in-town. Bus every 30 minutes. Taxi,

Base Manager: James Derderlan,

NEWBURYPORT -

_ Plum Islﬁnd’seéplane_Anchofage: |

| Owned by Fred Kezet, Operated by Plum Island Flying

- Service. 4 L .

‘Tocation: Lab. 42-48-45; longe 70-52-00. Blevation ses
lovel, 0.3 miles E of city. On § bank of Merrimac
‘Rivers

Landing Facllitlies: 1 lane. longest landing area 5000'.

?:jServices: ‘Gas: BOaOctane. Flood lights on dock. Floats.

' Docks. Combined with airport, 2 miles SE of Newbury-

_port. Minor repairs.

Accommodations: .Taxi’

Base Manager: Warren S, Frothingham.



CHAPTER 7

'ESTIMATING NEEDS'

- It 1s apparent that the number of airports of
different classification needed in the Lowell-Lawrence=-
Haverhill area depends on the volume of future air
traffic or diffefent'types of eircraft and the capacity
of each type.

" The best estimate fbf the volume of future air
trafflc should be in terms of plane movements, or the
‘number of landings and take-offs of each type of air-
craft expected to use the airports during the peak houre.
With this information the»nnmber and sizes of~airports
can bé determined for handling the load for the entlire area,

The method recommended by the Civil Aeronautics
Administration for determining needs for airports for
metropolitian areﬁs includes prorating the national
estiﬁates making due‘allowancg for local variations in
terrlan, climate, indufrial and commerical activities,
wealth, population, transportation facilities and air-
mindedness of the people. :This analysis can by often
supp;emepted by other studies, of which one, the formula
employed in the Connecticut Alrport Plan by the Department
of Aeronautics, State of Connecticut, can be mentioned.

This plen lists the following factors believed to be
governing the consiéefations in the establishment of a
formule for judging the need for an alr port, snd the

‘maximum size to satisfy this need for any city or towng

43,
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l, Poptulation
26 Grand 1list _
3¢ Number of manufacturing esteblishments
4, Number of employees
5 Town location wlth respect to civil airway
6e Number of miles to nearest cless 2 alrport
7 National defence silte
8. Educatlonal institutions

A rating formulg 1s created for the above factors, and
a specisl table is used for transposing the jolnt rating
'9£~egqh city or town to airport size.

‘The results of studies of this kind often provide
valuable .checks on the results of the method recommended
py}theﬁ01vil Aercnsutics Administraion. This study follows
closely the latter method, |
| For the Lowell-Lawrence~Haverhill ares airports
must be planned for the fblloﬁing.threa catagories of
flying, each'using e different type of aircraft°

Personal Flying

Scheduled Commerical Service

Non=-Scheduiled Commerical Service
-Ae ESTIMATING PERSONAL PLANE POTENTIALS

- In planning airborts;for'persohal flying, this 1s

a subétantial agreement that the number of people likely
in the future to own and operate their own planes, and
' will be located

where these potential owners/will determine the number of
airports and the general locations to be of most service.

In order to estimate the mumber of potentlial plane
owners, 1t 1s necessary to know the distribution of the
population and incomee. The standards of the Civil

Aeronautics Administratibn'require a break-down of income ,



intb three groups bassdi on the house rentals.

.The‘"high income group"'includes'all‘ownera and
tenant-ocoupied dwelling units with estimated or
_contract rentals of $75 per month and over. The
"{ntermediste income ‘group" includes all owner- and
'tenant-occupied dwelling units having estimated or
contract rentals from $50 through $75 per monthe The
"medium income group" includes all ownere and tenant-
dwelling units with estimated or contract rentals of
$40 to $49. . |

,Tenant-occupied farm units are not included in the
airport study, but owner-occupled units are included, if
the number and value of such farm homes approve to be
significant, and are a part of the metropolit=an area.
The values to be inciuded range from $3,000 to $10,000.
Only two groups, the "high income group md the

‘"intenmediate group” are considered. All farm homes of

%5,000.and over in value are placed in the "high income

group“,_while those of $3,000 to $5,000, in the

" ntermédiate™. |

- oma thesé,data can be obtained from the statisties
under Housing U.S. Census, 1940.

45,



Dwelling Units ‘in

and;Towns:

46,

Selected Rental Groups for Some Citles

City or Total |Total |Total | $40-49 $50-74 $75 and
Town Dwllg | Occe. | Vace ~ . . Over
: Units |Units [Units OCCe.. VACS~ OCCe VACY|OCCe VaCe3*
Amesbury 3,291| 2,978 201 78 8, B2 1| 23 2
-Andover 3,211 2,981| 151 245 24°) 509 27 (342 16
Dracut 1,910 1,743| 155 54 2| 25 3 3 1l
'Haverhill 13,887|13,193| 638 8l6 32| 556 10 (129 2
Lawrence 22, 759 21,987| 734 .| 964 30| 717 12 {311 2
Lowell 25 579 24,953 632 |1383 18 (1042 9 |363
Newb%ry-~ §27 3,843 396 194 8|156 20 | 68 150
port :

Assuming that in 1948 there is a 107 increase, mainly

by houses built after the war, of all occupled dwelling

units in-these rental groups, and that the mumber of vacent
units has decreased by 90%,3#: the mumber of occupied units

can now be computed.

Gity wrCltyor Total $40-49 $50-74 $75 and
o . . Townlls, Dwilg _ . __Qver
Units Units | % |Units] % |Units
Amesbury 3 357 - 93 2,78 58 |1.73 27 81
Andover .3 415 202 | 8,55| 584 (1.7l 390 |l.,14
Dracut . 2, 052 6l | 2,98 31 |1.51 4 20
Haverhill '13 086 021 | 6,10| 621 |4,10 144 «95
Lawrence 24,847‘ 1,087 | 4,37| 800 |3432 344 | 430
Lowell. 28,706 1,537 | 5¢35| 150 |5.,22 399 38
Newbury- 4,873 220 4,81 | 190 4.1%_210 4,60

# Vacant units for sale or rent.
or salé are not considered herein because they are unlikely
to be used mem for occupation, therefore not affecting the

figurese

Vacant uhits not for rent

s It is falr to assumed that 90% of the vacant units in
1940 have been renovated for occupatione
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- From the agove data the percentages of the total number <
of dwelling units for each group cen be computed to be roughly
5% for the $40~49 rental group, 3% for the< $50-74, and 1.5%
for the rentel group of $75 and over. ‘

From Census, the following data for the number of urban,

rufal non-farm and rural farm unlts are obtained:

City or. ‘Total Urben & Raral - | Rurel Farm Units
Town . | Dwllg | _ Non-farm Units ~Total| Occe | Vac.
: Unlts | Total| Occe | Vace® | 50
Billerlca | 2,117 { 2,008| 1,889 |-119 - 109] 101 8
Chelmsford | 2,266 | 2,048 | 1,957 | 111. | 208] 204 4
Georgetown 602 556| 468 | 88 . 46| 46 23
Groveland 676 592| 557 36 84| 82 2
‘Merrimac 793 689 628 62 104, 96 8
- Methuen 6,004 | 6,004 | 5,797 | 207 - - -
Newbury . 521 382| 346 36 139 123 16
No. Andover 2,097 | 2,097| 2,076 | 21 - - -
- Salisbury | 1,224 | 1,106 .5 556 | 530 118| 116 2
Tewksbury 772 693 643 &0 79 79 -
Tyngsboro (- 1733 544 287 | 257 189, 182 57
Westford 1,027 874 818 | 56 153 147 6
- W._ Newbury 440 326 248 | 42 114} 110 4
TOTAL 19,262 (17,919{16,296 11,614 | 1,343{L,236 | 107

3% Vacant units for rent and sale only.

To obtain the number of occupled dwelling units
in seiected rental groups for 1948. The same assumption
that there is a 10% increase for all occupled dwelling units,
" and that 90% of the .+ ¥acmt units for rent and sale are being
occupled will be used.

Number of occupied dwelling units in selected rental

groups adjusted for 1948 for towns contalned in above table:
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Again on the same assumption, the

- unlts can be computed for‘1948.

‘Number of Farm Units for 19481

. Town

Billerica
Chelmsford
Georgetomn
"Groveland
Merrimec
Newbury
Salisbury
Tewksbury

Tyngsborough
WestiNevbury
- Westford

No. of Occe Farm Units

number of farm

Town Total Occe $40-49 ~ $50-74 $75 and Over
v N DweIlg’Uhits %. . Units | % Units Units
Billerica 2,303 |5 | 115 |3 69 [ le5 35
Chelsmford 2 459 5 123 3 74 | 15 37
Georgetown 637 - |5 32 3 19 | 1.5 10
Groveland 736 5 37 3 22 |1 1.5 11
vMbrrimac 860 ] 43 | 3- 26 | 1,5 13
Methuen 6,563 B | 328 3 197 | 1.5 98
Newbury - - 562 5, 280 3 168 | 1.5 134
~No. Andover = 2,303 5 115 3 69:] 15 35
Salisbury 1 229 5 6l 3 371 1e5. 218
Tewksbury | *831 5 42 3 25 | 1.5 13
Tyngsborough - 743 |5 37 | 3 22 | 1,5 11
Westford 1,117 '5 56 3. 33 | 15 17
W, Newbqu 485 ~ |5 24 3 15 | 1.5 7
TOTAL (For three groups) 1,293 776 439

Noe of OcCce Farm Unlts

(1940 Census) (1948)
86 105
183 201
42 46
69 76
81 89
101 111
99 109
72 79
107 118
o7 - 116
126 139

‘Assuming that the percentages of farm units for

different home value groups for each town 1s the same as

for its cOuntfi the number of farm unlts for the two
selected groups of $3 000 to $4 000 and $5 000 and over

can then be computed.

# Since there are no readily available statistlcs regarding
the selected income groups for these towns, this assumption,
though not entirely justifiable is used.
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From Housing, General Characteristics, Vbl. 1,
3, TeSe Census, 1940, the nnmber of farm units for Essex
‘and Middlesex Counties can be calculated as follows:

Essex County:

Total No. of occupied farm units 1216.

No. of occupied farm units for group $3,000-4,999
- 216. .
Thus, 216/1 216 x.100, or 17.7%

’ Noe of occupied farm units for $5,000 and over -
2366

Thus, 236/132161x 000 or 19.4%

Mlddlesex County:
. Total Noe of farm'units - 2682
 No. of occupied farm units for group $3 000-4,999
Th;s?5236/2,862 x 100 or 23.7%
Noe of farm units for $5,000 and over - 653.

Thus, 653/282 x 100 or 24.2%

Applying these percentages to the follcwing towns,
the number of the occupled farm units according to the above

value groups can be calculated:

- Towns ‘ Noe O0f Occupled Farm Units
| $3,000-4,999 $5,000 and over
EsseXusCounfys: CGeorgetown 8 9
Groveland 13 15
Merrimac 16 18
Newbury 20 20
Salisbury 19 21
West Newbury 17 1¢
Middlesex Co: Billerica 25. 25
Chelmsford - 48 49
Tewksbury 19 19
Tyngsborough 28 29
Westford 33 34
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Having known the population of potentlial owners
~and the geheral distributionﬁin the area, other factors
such as the total populatioﬁ, aréa, dénsity and surface
transportation wili be gonSidered. Maps 6 to 12 respegtively
show population, density, transportation and wealth
distribution and areas of industrial and commerical
activities, and recreational areas. |

From an analysis of these factors i1t becomes
apparent that the'diffefent cities and towns in this area
can be grouped under four zones, each having different
characteristics/ggighbe affect the number of potential
plene owners. . ' |

Zoning Characteristics Affecting Number of Potential
Plane Owners: |

Zone |Pop= |[Density Surface | Wealth Dis-
, ulation Transport- bribution
_ : tatlon
Zone 1: “mesbury | | Generally

Haverhill, Law- High | High | Excellent rlows but high
. rence, and Lowell ! . . i1n “poibs:

Zone 2: Andover,
Billerica, Chelms«
ford, Dracut, Fairly Fairly| Good High
Methuen; Newbury, | High 1| High

- Newburyport, North .

Andover, Tewksbury,

and sborough

. Zone 3: Merrimac, Fairly Falrly
Salisbury, West Low Low good High-
Newbury , .

Zone 4: Georgetowﬂ | ' Sparce
Groveland and Very Very Fair but high
Westford Low Low : in Spots:




Fop computing the number &o poténtialjplane,owners
in.annaverage métfopolitahﬁ’area the standards recommended
in "Airport Planning for Urban Areas", a publication ofn
$he Civil Aeronsutlcs Administrgtion; are applied to the

- number of units in each rental group md owner farm group.
These standards are 1n‘terms of percentages of planes per

 household or per 100 housholds.

Zone Income Group . - |Pércenti.|Planes / 100 Households
mong | o e D .
- | High Income . 0.025 2% Planes
1 | Intermediate Income| 0.005 % Plane
Medium Income. |.0.001 1/10 Plane
: High Income 05 3 Planes
2 | Intermediate Income| 405 5 Planes
_Medium Income - 2001 1/10 Plane
High Income W10 | 10 Planes
3 | Intermedliate Income| .05 , 5. Planes
___| Medium Income. +005 _% Plane
. High Income | S P 15 Planes
4 | Intermediate Income|{ &05 5_ Planes
Medium Income +005 | 5 Plane

The teble on the following page shows application
of these percentages to the cities and towns in the Lowell-

Léwrence-ﬂaverhill aree.,
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' |_Farm Group
Inter< High

GRAND TOTAL

City or Town Inter- | High Total
L Rental [mediate | Rental
Tental v mediate Value
Value
Zone 1l:
-Amesbury 93 58 27
Haverhill 921 621 144
Lawrence 1087 800 344
Lowell ' 1537 150 399
Total Units 3638 | Te29 917
Percentages X.001 | X005 | X.025
Total Poten= o . N 34
. tlal Planes
Zone 2:
Andover 2902 584 390
Billerica 115 69 35 25 25
Chelmsford - 183 - 74 37 48 49
Dracut - 61 31 4
Methuen - 328 197 98
Newbury . v 280 le8 134 20 22
Newburyport 220 190 210
No. Andover 115 69 35 ‘
Tewksbury 42 25 13 19 19
Tyngsborough | __ 37 22 ALl | 28) _29
Total Units 1613 1429 967 140 144
Percentages X«001 X085 X.05 Xe05| Xo15
Total Poten= | 1,613 | 7Tle45 | 48.25 6,00 21,60 § 149
tial Planes ~ ‘ :
Zone 3:
Merrimsc 43 26 13 16 17
Salisbury 61 37 18 19 21
W. Newbury 24 15 7 7 19
Westford 56 33 17 33 34
Total Units Tsz 11T 55 85 oI
Percentages - X4005 X.05 X10 Xe05i X.15
‘Total Poten~ <920 5455 5.50 4,25 (13,75 30
tial Planes .
4
Zone 4: ; ‘
Georgetown 32 19 10 8 9
Groveland 37 22 11 13 15
Total 89 i1 21 2I{ 24
Percentages X005 X¢05 Xel5 Xe05: Xel5
045 2e05 3015 e05| 3460 10
1oestd
225
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Therefore the number of potential planes in’the
area 1s estimated to be 223. 'dh'the basis of 100 planes
per airport; thé mumber of‘airports needed will be three.
However, becéuSe of the presence of scheduled commerical
and non-schediuled services ( to be considered later) in
thid area, and othéf:locai,faétors, it is necessary for
some alrports to be used for mixed operations.

Some criticism has arisen in connection with the use
of house rentals as ihdicaqions for wealth. Witﬁ the high
- -cost df living ﬁofday, it appears to be‘hardly possible for
the medlium and intermediate income groups to even consider
owing personal planes, and this'being the case, another
basis must be formulafed-for a truer estimate. It must be
'undefstood, however, that the house rentals are the least
varieble items compared with other commodities, and if
: one_prinéipal factorris to be used for weighing it mast

just well be the rentals. Furthermore, those Who in 1940
'were paying $40 to $49 and $50 to $75 are probably paying
higher rents now. Other factors such as the higher
productidn in personal planes than the pre-war years; the
airmindedneeés of the people as a resultsof war experience;
and the growing needs of aviation all indicates that post-
war inflation does not necessarily affect the number of
future potentiasl plane owners., In the absence of a more
satlsfactory basis worked out through years of experience,
the standards recommended by the Civil Aeronautlcs
Administration is considered justifiable,
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B. ESTIMATING FUTURE SCHEDULED AND NON%SCHEDULED
COMMERCIAL AIR TRAFFIC POTENTIALS

The volﬁ;é of scheduled and non-scheduled air
traffic potentials for the Lowell=-Lawrence-Haverhill area
can be estimated by prorating the share of the area in
 the national estimate of air traffic potentials, The
prdblems becomes one of determinihg the generating'areas
called ™marketing areas" in the Lowell-Lawrence-Haverhill
area and the amount of the total air traffic which each
area will generatee Marketing areas are the keys for de-
términiné the economic indices, or indices of buying
power, to be applied to the natidnal estimate to obtain
air traffic potentials, |

The economic¢ indices for the principal and

- secondafy trading éities are obtained by studying the
variows economic factors, which make up each area. The
following are soﬁe importent ones:

1. People in Hbmes: Total number population;
total number of femily dwellings; and the
number of native white families.

2e Buying Powefs: Personal income returns; pay
folls; savings and depositse.

3¢ Standard of living: Home owning familles;
passenger car reglstration, life lnsurance;
wired homes; radlo sales; home telephone;'and

domestic gas consumptlone



4e Volume of Business: Whole sale and retail
outlets; whole sale and retall sales;
amusements; service sales; termlnating

railroad freightse -

~ Before applying the economlec indices, it 1s
necessary to know the national estimates of air traffic
potentials. A number of estimates of the future air
traffic have been made =p by varlous Federal agencles
and aviation 1ndustry.espeéia11y on the passenger alr
‘traffic, eir mail treffic, end commodity alr traffic.

1. Passenger Air Traffic:

The results of two studles are used as basis for
estimhting future'passenger_potentials.

The National Resources Planning Board in its report,
the "National Policy end Thansportation®, May 1942, makes
'the~forecast'that 20,000 000\passengers‘or 600,000,000 ton-
miles will be transported annually some time between 1950
and 1960 ¢ o

'The report of the Curtiss-Wright Corporation,

"Alr Trensportation in the Immediate Post-war Period"
foreéééts that ther%wili’ﬁé 6.1 billion passenger-miles
in 1948, 6.6 billion in 1949, and 7,0 billion in 1950,
comparing with the 1940 figure of 1.04 billionsi+,

s Transportation and Nationsal Policy, Natlonal Resources
Planning Board, Washington, May, 1942, p. 354,

Air Trans ortation in the Immediste post-waf® Period
Curtiss-firight Corporation, Buffulo, New Jork, Marcﬁ

1944’ PQSOQ

55 -



56

The Aip Traffic Control Division, Civil Aeronautics |
vAdminiStration feported that it woﬁld be undafe to plan
'fécilitiegkfor iéss than 20 billion passenger-mlles per
anmim by 19503, |

It seems reasonable from the these estimates to
arrive at a flgure of 600:million ton-miles énhually
for 1950, and 1,000 million ton-miles for 1955, and
1,250 million ton-miles for 1958. Figuring that the
average length of trip expected will be 300 miles in
1958,>and that 10 passengers with baggage wlll weigh
1 ton, the tonnage to be handled in 1958 will be 4.l
million tons. Since thils figure represents tomnage in
trensit, and it must be handled at both the origin and
déstination, it is apparent that the amount to be
: handled ét the ailrports for the country as a whole wlll
be doubled, 1. e, 842 million tons.

2. Alr Mail:

‘Both the Curtiss- Wright Corporation report and the
‘National Resources Planning studies were made on the basis
of a 400-mile haul and no surcharge. The former estimates
the volume of alr mail for 1950 to be 86.8 million ton-
milesste The latter's estimated figure 65 milllion ton-
miles for 1950, compéred with 5847 million ton-miles of
first class mail actually moved in 1940, the last normal
pre-war year.

% An Alrport Program for the Philadephia-Camden Metro-
politen Area, ladephia, October, 1946, DPe 46

#% Alr Transportation in the Immediate Post-war Period,
ope cit., pe 103,



For the purpose of this study, a compromiséd figure of
76 million ton-miles, or 190,000 tons is @sed for 1950.
The projected estimated for 1958 will be 106 million
ton-miles or 265,000 tons. Since this amount will be
handled twice, the total tonnage will be 556,000.

3¢ Commodity Traffic:

Commodity traffic inecludes air express, alr freight»‘
and parcel post shipmente It is impractical to forecast
- the future of commodity tréffic on the past trends because
on the small quantity of shipment. The lag of record
prior to 1940 in.comparisbn with other types of ailr
service has been due to the high rates which attracted
only a small parf of the commodity traffic. Never-
\ theless, the study of the Natibnal Resources Planning
Board advances en estimate of 550 million ton-mlles
for 1950 commodity’air traffic potential with the rate
reduced to 18 cents. The‘report of the CurtiSSAWright'
Corporation gives'the most detalied estimates varying
* with the alr cargo rates. The most applicable oness under

i

the present situation are listed as follows:

Alr Cargo Rates Million of Ton-mlles

per ton-miles 1946 | 1948 1950
Cents '
30 6565 8561 | 110,11
25 9046 | 12149 | 15746
20 145,5 | 195.8 | 25341
18 : 18042 | 24244 | 313.5
16 222.7 | 299.8 ] 387.6
14 297.8 | 400,7 | 518.2

% Ibid, Pe 96e

- 87,



’_Post-war period has been_veryffavorable for this
type of.service. . Commodity rates have come down to the
fﬁieinity of the rates mentioned above. Most hopeful is
the air freight}industry. Some organizations provide
rates only 15 to 25%% percent higher that those of rail
express. These reduced rates have been made possible
AOnly’by reducing operating costs.

v The_Givil'Aeroneufics Administration has been
using the Curtiss-Wright 30 cents ton-miles estimate for
1950 increased to 130 million fo cover feeder lines not
recognized 1n the same reportis: a figure of 800 ton-miles:

is arrived for 1950, and 126 million ton-miles for 1958.

: Using this estimate, and'using a 500 mile average haul,

the tonnage to be carried will be 2.5 million tons, or
" 5 million tons for being hendledvtwice.

Reoapitulation (1958)
National Estimates Per Annum

Passengers 8,200,000 ‘tons
Mall - 530,000 tons
Gommodities 5, 000 000 tons

', 13 730’000 Tongssess

) "Infonmation on. Sllck Airway, Ine",, Slick Airways
Inc., Ban Antonlo, Texms, undated.

#% An Airport Program for the Philadephia-Camden Area,
ODe Cit-, Pe 47,

s See traffic estimates for 1957, from Thomas He Kuhn,
Chief of Airport Engineering Division, R gion I, Civil
Aoronautiés Administration, New York, N’?., in files
of Otis D, Fellows, Chief Planning Englneer, State
‘Planning Board, Boston, Masse.
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| The economic index for the state has been
estimated to be 4.3477 of the national buying power,
and for the‘LowellfLawrence~Haverhill area +2483%,
belng'made up o£_0.0929% forvLowell; 0.,1053% for
Lawrence, and 0.0679% for Haverhill. The economic
index of the area represents 5.7% of that of the states
The number of tons to be handled at Lowell in
1958 will be 0g000929 x 13,750;000 or ‘12755 tons per
year, or 35 tons per daye Similarly, the tonnage to be
, handled at Lawrence will be 14458 per year, or 40 per day
and 9323 at Haverhill.per-year, or 26 per daye. Thus the
total tonnage for the”ehtire area will be 36535 per year
or 10l per daye | |
In order to get a falrly accurate estimate of
pléne movements, a study of all the marketing areas in
the state should be made. However, a reasonable estimate
can be‘determined by nSing the types of planes, and
percentages of total traffic each type will carry for
other urban‘areaé having more or less the same
characteristics. Based on the assumption made by the
Civil Aeronautics Administrationi, the dairly tonnage for

Lowell, Lawrence and Haverhill can be computed.

59,

% Date from Thomas H, Kuhn, 6p. cite
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Marketing Type of Transport % of Total Dairly Tonnage

Area Load Carried
Lowell  Feeder 30 35 X o3 = 1045
- Small Trunk 50 35 X o5 = 17.5
Intermediate Trunk 20 35 X e2 = 7.0
‘Lawrence Feeder 30 40 X &3 = 12,0
: Small Trunk 50 40 X 5= 20,0
Intermediate 20M 40 X 2 =« 8.0
. Haverhill Feeder , 30 20 X o3 = 748
Small Trunk 50 26 X 6 - 13,0
- Intermedlate Trunk 20 26 X 2 - 5.2

" The daily plane movements requlired to carry the tonnage
at Lowell, Lawrence andvﬂeverhill wi1ll be as follows:
Type of Transport Cap. of Plane % Capacity Ave.Ton. Number of

(Pass.)(Tons) Available Capacity  Dally
Plane Movements

Lowell:

Feeder 10-14 1.5 100 1.5 10.5x1.5 - 16
- Small Trunk  20=25 265 75 1e8 17.5x1l.8 =~ 32
Intermediate Trunk 30-45 5.0 25 1.2 7.0x1.2 = 9
Lawrence: : ’ . '

Feader 10-14 105 100 1.5 12,0x1.,5 - 18
Small Trunk . 20«25 245 75 1.8 20,0X1e8 - 36
Intermediate Trunk 30-45 5.0 25 1.2 8,0x1.,2 - 10
Haverhill: o ,

Feeder ' 10-14 1,5 . 100 1.5 7.8X1.5 - 12
Small Trunk = 20-25 . 2.5 75 1.8 13.0x1.8 - 24
Intermediate Trunk 30-25 5.0 - 7

25 1.2 5.2x1e2

, Thus the number of tota; plane movements per peak day
‘will be 57, or per peak hour, 10 at Lowell; 64 per peak day;er
or 11 per peak hour at Lawrence; and 43 per peak day; or 7
per peak hour at Haverhill,

- By the above method the estimates of air
traffic potentlials can be computed at any interval
within the 10 year's perlod ahead.
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CHAPTER 8

LOCAL FACTORS DETERMINING
NUMBER, LOCATION AND SIZE OF AIRPORTS.

Having estimated the air traffic potentials, local
factors mentioned above in section A, Chapter 7 should be
considered. These factors, may have been be physical or
otherwise, will determine to some extent the number, the
location and size of alrports. This chapter dlscusses

those factors,

Difficult Topographical Conditions:

The topography of this part of the country results
in a scarcity of natumal landing arease The rolling
terrian and the New England type of farming make it
practical/ggnstruct landing fields whenever finanically
feasible. The largest level places are usually low
intervale land, and are either swampy or under cultivation.
Other flat area which are high and dry are sither wooded or
subdivided into small farm units separated by stone walls
or fences. Usually their value as farm land prevents them
from belng used as landing fields or airpo?ts. The
difficult topographical conditions makes thé construction
of landing fields and alrports lmperative to the proper

development of aviation.

Types of Manufacturing:
The types of mamufacturing have been mentioned in
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Section C, Chapter 2. Shipments of some manufactured
products can be best handled by air transportation. The
following types of merchandise are cafried by air transports
and' the percentages reported by one of the largest freight

carrier operatonri:

Percentage
Apparel, textiles and dry goods 58
Machinery, and parts : 19
Perishables, including flowers, 14
fruits, vegetables and seafood
Finished merchandise of all types 17
Unclassified - 17
' | 100

With the development of the feeder operation in the
future, large shipments of small machinery, parts and
especlally other manufactured products with demandswill

be expectede

Transportation:

The area is well supplied with roads, highways, and
railroads, Service connecting suburbs and urban centres
are rendered every fifteen minutes, and busses and trainﬁ
Between Boston and Loweil, Lawrencé and Haverhill are on
hourly schedule. Because of its proximity to Boston where
the Logan International Alrport is located, there is little
likelihood that any of the three urban centres in this
. area Will ever become an important centre of air passenger
traffic,

At present Boston and Maine Railroads render only

scheduled passenger services, and combined passenger-and

#* Letter dated Aug. 16, 1948 from Slick Airways, Ince., San
Antonio, Texms. .
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-freight services. Frelght trains are non-scheduled. This
condition of frelght transportation has not been satisfac-

tory for industries with seasonal menufactured products such

as apparel, textile, silk, rayon and shoes,

Feeder Operatlions:

As indicated by the feeder pattern and industrial needs,
there 1s a definite future in. the feeder business.

Population:

\

There are'large concéntrations of Canadians (French
and others) in the cities and towns in the area. Passenger
traffic between Canada and this area is increasihg yearly.
Although there will not be any heavy traffic between this
area and points to the south, there will be conslderabls
passenger traffic between thils area and points tb the north
including Montreal, Quebec and Ottéwa in Canadae

Existing Alrports:

The existing airports at Beverly, Ayer, Grbtbn; in
Masdachusdeists and Nashua, Manchester and Portsmouth in New Hampshire
have little influence on:this aresae H

A survey of the aiﬁports in the area.shows ii.at
the users from outside of the area. The followlng table
shows the number of planes based and whether they are from

within the area.
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Table 3, Number of Planes Based 1n the Area:s.

v ‘Nomber of Planes -
Location Airport From inside the | From outside the
n : : , Area Area
Billerica Shawsheen Pines 29 5
Alrport :
Dracut Richzrdson Alr- 15
or ,
Haverhill Haverhill Aipa | 20
L port : ’ '
Lawrence Lawrence Air- 13 1
, port
Lowell Lowell Seaplane 2
: ' Base
Methuen Merrimac Valley 5
Skyport
Newbury = Plum Island Air- 14 5
port and Sea- | .
plane Base
TOTAL 98 S

The number of planes stationed at the alrports in
this Tarea will be more 1f the area 1s provided:with

sufficlent airportswith adequate ground faeillties.

| Therefore, a 15% allowance over and above the estimated

requirements fof the area should be prdvided for users

from the neighboring cities and towns 1in Massachusetts.
Expension of the existihg airports of Nashua;

Manchester and Bprtsmouth snd construction fartwo

landing auxiliary fields at Raymond and Rye Beach'andconSM3nmﬂn

/éﬁg Haﬁpton-Seabrook Municipal Airport have been proposed

in a Plan for the Development of Airports and Airways

in New Hampshire in 1940 (see Map 17), However, before

such airports can be expanded and constructed to serve

also neighboring towns in New Hampshire, as mentioned in

Section B. Chapter 1, certain allowance must be provided

#* Representing 11 percent.
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£6n in this proposed alrport developmgnt'plan for

Lowell-Lawrence-Haverhill area for users from New
Hhmbhsire; Citles and towns such as Hudson, Derry
and Exter,‘which cah be served by airports of
Manchester and Pﬁrtsmouth in thier own vicinities, are
‘theréfore not considered in this study. It is reasonable
that 5 percent allowance over and above the estimated
needs will be provi@ed for users from NbW'Hamphsire.

This 20 percent allowance should not be considered
generous 1f all proposed alrports will be constructed
within the next decade, and all e=xissimg—new alrports

under proper management.

Alrmindedness:

R@sidents in this area arevéuite airminded. Although
there are no flylng clubs or similar organizations
- fostering aviation, there are quite a number of privately -
owned sméll alrports, schools and agencles glving air
services. The only large public agency having to do
with aviation is the Lawrence Airport, which has control
of the Lawrence Municipal Alrport. The Lowell seaplane
anchorage is under the Lowell Park Commission. The Lowell
Airport Commission was at one time very active in
promoting a plan for the Lowell airporte. A master plan
hasnbeen made hy:ia Gonmecticut: . engineering office
on the site selected in Dracut. Because it is impossible
to acquire the land under consideration, the plan is now

inactive. Regardless llttle progress has been made, this,
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nevertheless, 18 an encouraging sign of public

airmindednesse



CHAPTER 9

RECOMMENDATIONS AND PROPOSALS

1. It has been estimated that there will be
225 personal planes in this area by 1958, but alrports and
facilities must be provided for 20 percent or more, or
roughly 270 planes for reasons already mentlioned in the
lasﬁa chaptere |

2+ ©Since the number of potentials plane owners will
be highestln Andover, and since there is available.land,
a Class 1 airport is proposeds There are two promising
8ités with little or no obstructions and with ample area
for expansion. The site about-2.5 miles west of South
LaWrenée is a highland bounded by Brundrett Avenue on the
North, and Ghandler Road on the South. Although the
Merrimac Valley-skyport is located a short distance away,
iﬁ‘is not likeiy that there will be tratfic interference.
Another site is located about a mile SSE of Hoggetts Pond,
and sbout 3 miles from Andover. Bellevue Road runs along
the west boundary of the site. It is a flat low land,
and no elaborate grading is neceSSary. If recreational
facilities can be developed in the vicinity of the pond,
more flying activities mgy be anticipated;and 1t will be
profitable for the airporte

3¢ A maximum Class 2 or minimum Class 3 alrport is

67. ’

proposed for Lowell for feeder line operations, Since there

is no avallable land within the corporated limits of the
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city, the airport will have to be ;ocated outside of
Lowell. Areas in Dracut, Chelmsford and Tewksbury all
have pé&ssibilities, Alﬁhough the Marsh Hill site in
Dracut 1s the most promising; the land is now not
available because of opposition, and eminent domain can
not be exercised by Lowell in a nelghboring town. The
Pihe Hill a Chelmsford site offers the next best solution.
This site is chosen for master plan study in Part IT.

4. Richardson Airport in Drscut can be expanded to
twice 1ts présent size, but since the Lowell Airport will be
for combined operation Qf personal planes and feeders
’this expansion may not be needede

S5¢ The present mixed operation at Lawrence Municipal
Airport makes personal flying hazardous and unpleasant.

It 1s recormended that in the future the alrport will be
used solely fér scheduled and feedér services. The proposed
Class 1 airport to be located at Andover will also take over
' the share of personal flying from the Lawrence Municlpal

- Alrport.

6es. In view of the high number-of plane owners at

- present, Haverhill should have a harger airport‘than thé
present Class S~l1 airporte. However, since there is no

room for expansion at the Dutton-Walker site, the only
alternative will be a site about a mile south-east of

Lake Kezola, and yet, the development at ‘best; will be a
maximum Class 1 alrporte

7 The need of air transportation has been indiicated



from the éstimates, but to provide a Class 2 airport

for feeder line operations at Haverhill is not only
impossible bécausé of the lack of airport sites, but

élso uneuanomiéal because of its proximity to Lawrence
Airpoft, which can serve Haverhlll as well. Therefore
-it 1s recommended thét the Lawrence Municipal Airpdrt

be expanded'td meximum Class 3 or minumum Class 4 airport
to accommodate the Haverhill trafficjioad.

8. Although small planes and feeders willl be the
principal types Qfﬂéircraft in the area, Intermedlate
trunk-line transports with increased gross ﬁeight (see
Chapter 3) may be expected to use the Lawrence Municipal
Alrports The recommended maximum Class 3 expansion for
this alrport will be capable to accommodate these planes,

9+ There is ample room for expansion for the Plum
Islend Alirport, but it is believed that the present air-
port with improved ground facilities will be able to
accommodate the personal flying activities expected in
the next décade, including the summer activities due
to visitors to Salisburye.

10, It is is deemed advisable by both the city
of Lowell and the town of Chelmsford, the establishment
of a Joint Airport Commission, charged with the custody,

care and management of the alrport, mentiénedabove

in paragraph 3 is recommended, The share of interest

69
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of each municipality will be determined by its taxable

valuatione
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CHAPTER 10

EFFECTUATING THE PLAN

Effectuating the plan means to construct and maintain
an airport on a sound, planning, englneering, financial and le-
gal basis. By proper planniﬁg the aviation needs and
airport requirements can be estimatede. Accurate
development plans and statements of cost and estimate
for construction of an airport can be made by competent
engineers.0nTthis, methods of financing can be devised.
Legislation wili make possible protection for the airport
by approach zoning, which should be properly incorporated
as an integral part of the comprehensive zoning.

Finally the development of the alrport should be included
in the comprehensiﬁe master plan.

The following are agencles which‘will assisat in the

' formulation of airport development plans:

Civil Aeronautics Administration:

The Civil Aeronautics Administration is the federal
agéncy charged wi th the development and operation of air
néfigation aids, adminisﬁeriﬁg safety regulation, and

supervisling technical development work in the field of
‘aeronautics, and sbove all expending funds for construction,
improvement and repair: of airports necessary for the
national defence. The Administratlon maintains an
engineering section to exercise control over the airport

work for which it contributes funds, This sectlon does



not carry out engineering design (except in certaln
emergencles), but passes on pléns and specifidations
prepared_by’the sponsors of the prdject. The
Administratioh engineers are usually avallable to
consult with communities on new projects and advlice
on such matters as site éelebtion and ¢la:ss of alrport
to be constructed. }> ;

The Administration meinteins e District Office
in Boston.

Civil Aeronautlcs Board:

The Civil Aeronautics Board is the federal agency
charged with the encouragement and_dévelopment of an
air transportation system properly édapted to the present
and future needs of the foreign and domestic commerée
of the‘Uhited States, of the postal service and of the
national defence. This is the agency which prescribes
safety rules, regulates traffic for carrying persons,
property and mall, and generally controls the economilc
side of‘thé air'transportation buslnesse One of the
most impobant functions, is the i1ssurance of certificates
of public convénience and necessity to agencies operating
air routes., From these applications, the future air
transportation pattern can be obtained.

Masssachusetts Aeronsutics Commisslon:

The Massachusetts Aeronautics Commission was set
up in 1939, with the purpose of fostering local avaltion.
Its regulatory functlons are limited since the federal

regulations reach into most all phrase of aeronautical

724
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activitye Iike the Cilvil Aeronautics Administration,

the Commisgion also extends engineering supervision to
municipalities; and 1f the projects afe approved, the
state's share of funds for the constructlon of the
airports. This state agency also acts as natural link
between the federal aeronautics agencies and the

munlcipalitles,

The State Plann;gg Board:

This state agency has recently completed three
airport planning studies for Massachusetts, the
Massachusetts Bay Region, Connecticut Region and the

Studies for )
Worcester Reglon. /other regions will sodn be
published. THese studles will serve as guides for

ailrport developmént.

Municlpal Bodles:

Municipal bodies (such as Alrport Commission, Park
Comuission, or Public Works Department as the case may be)
usually have direct control over the consﬁruction, and
- maintenance and sometiﬁes operation of their own
aifports. Tgey are responsible also for the zoning
protection for the airports:dand other matters having
to do with public safety and welfaree.

Engineering Consultlng Offices:
- /

Engineering plans and stetements of cost and estimate
should be made by engineers with thorough knowledge of
the local physical conditions. The following engineering
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officers are among those that should be consulted with:
Fay, Spofford and Thorndike, Enginecers, Boston,
Thompson and Lichtner, Co., Inc., .Bostons
General Alrports, Incs., Stampford, Connecticutbe.
Charles A. Rheinstrom, Inc., New Yorke
All these offlicers have ample experlence in
airport construction in New England are axre most
familiar with the local conditions in the Lowell=-

Lawrence~Haverhill area.

Local Airlines:

Large local airline officers generally have departments
of research and planningi_ For the Lowell-Lawrence-Haverhill
area Wiggins Airways, Inc. and the Northeast Airlines,

Inc. are welqinformsd.

FEDERAL AND STATE REGULATIONS RELATIVE TO
FINANGING AIRPORT PROJECTS, APPROACH ZONE REGULATIONS

~ AND OTEERS

For the purpose of providing Federal ald for the
development of pﬁbiic alrports the Federal regulations
speclify that the eligible sponsor (or sponsors of a
joint project) must be a "public agency", and that the
proposed airport project must be within the scope of
the latest révisidn of the National Alrport Plan 6f the
Civil Aeronautics Administration, and must be in
accordance with the standards established or approved
by the Administration for the type of development
involved. When the project is approved, the Federal
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Government will therebxf%ﬁ?%’pf the project costs. For

the development‘of'a Class 3 or smaller airport, the

United States! share in the project costs (other than costs
of land acquisition) of an approved project shall be 50
peréent of the allowable project}coéts. The United States!
share for land agqﬁisition can only be granted under special
circumstences such as tp prevent or limlt the establishment
of an airport hazar&, ot to penmit proper use, operation,
and management, and maintenance of the alrport as a public
facility. In this case, the United States' share of the
project costs of an approved project which represent costs
6f land acquisition shall be 25 percent of the ailowable
costs of such acquisition. Sectibn 39F of the Massaéhnsetts
Aeronautics Law states in substance that whenever any city
or town undertakes, in conformity with the state airport
plan, the acquisition, construetion, establishment, enlarge-
ment, improvement or protectlon of an alrport and has
appropriated éufficient funds, which together with funds
avallable under this section, shall equal at kast 50 percent
of the cost thereof, the state's 'shé.re Gf the costs will be not
more than 25 percente

Other sectlions of the laws provide for:

(1) the establishment of reasonable alrport approach
regulations by_cities and towns (except Boston), and for this
pPurpose the city or town may take, by eminent domain, or
acquire, by purchase or otherwise, such alr rights,

easements, or other estate or lInterest in such



real estate as will provide adequate protection (Section
40A-I, and Section 45);

(2) the'establishﬁeht of an &l rport commission in
the city or town, where a public alrport 1s established,
having custody, care and management the alrport (Section
51D), and having the right to exercise eminent domain®to
take property for the purpose of the airport (Section
51G) s

(3) for the establishment of a joint enterprise
bﬁ ﬁwv or more municipalities agreeing to establish,

maintain and operate an airport (Section 51N).

76,
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PART 1II

.. K& MASTER:PLAN FOR THE DEVELOPMENT OF

AN AIRPORT FOR LOWELL
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The Lowell Airport Commisslion has proposed a plan for
_the development of an airport for Lowell at the Marsh Hill
site in Draéut, but because &f the oppositions involved in
the land acquisition, the-plan has been dropped. Recently
there have been little activitles reported of the Commission
téwards promoting an airport for Lowell. However, there are
other sites which have not been studied. It is hoped that
this study containing enough information as to the desirab-
ility and feasibility of another site, the Pine Hill, for
uSe as an airport, may rekindle the interest of the people
in airport development.

It is with regret that the subject material can only

be treated very Briefly because of limited time, and although

enough consideration has been gilven to the existing local
factors, it can be only conslidered as an example of study.

Site Selection:

Five sites within the perimeter of five miles from Low-
ell have been studied: the Marsh Hill site, Tewksbury site,
Spruce Swamp site, the Ste. Joseph Cemetery site and the

Pine Hill site. Although not available, Marsh Hill is still
| the best site. It is free from obstructions, needs 1little
grading, and has good drainage. Furthermore, there is
ample area for expansion. Tewksbury site is nearer to
Lowell than any other sites. It is sufficient for an aver-
age Class 2 airport. Drainage 1s perhaps necessary 1f
the airport is to be a maximum Class 2, but it will not be

an elaborate job since the area 1is partially drailned.
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Tts proximity to the center of Tewksbury is the chief ob-

| jecﬁion, The high tension lines to the east within the turn-
ing radius of the airport is also hazardous to flying. Spruce
Swamp site is under-strewn with bed rocks and is‘quite roll-
ing, making constfuction work very costly. It has practical-
1y no possibility for expansion. The advantages of the
St.'Joseph Cemetery site are that the area is relatively
~flat, and the soil material is.chiéfly sard and claye. Cons-~.
truction costsmay be relatively lower than those for other
sites, but again there is no possibility for expansion.

The Pine Hill site is a highland, free from obstructions,

and with sufficient area for expansion to a maxiﬁum Class

2 (or minimum Class 3) airport even with one or two paralell
runwayse. By these factors alone Pine Hill is by far the
better site than the others except the Marsh Hill sitee.

All the sites are easily accessible from Lowell.

Recent geological data from the Department of Public
Works working in conjunction with the U.S. Department of
Geological Survey show that there may be underlying bed-
rocksfon the sites The following map drawn from these data
shows that the exposed boulders are along elevation 250!
and below. It may probably be assumed that if construction
1s done above elevation 250!, there may be little danger
of coming into contact with the bed-rocks, thus avoiding
elaborate excavation.

The Pine Hill site is therefore recommendeé for use

as an alirport sitee
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Design and Construction:

A’maximum ClaSs 2 airport has been recommended for Low-

6ll in Part I of this study. Before an airport can be de=-
signed, boring test shoudl be made to determine the exact

characteristics of the séil. In the absence of these data,
and for the purpose of this thesis, it is assumed that the
séil (till) 1s type E4, has good drainage, and in an aréa
where the annual frost penetration is 34 inches. To prevent
the subgrade from freezing'and to account for the reduction
of the subgrade due to the 15,000 lbs gross weight of planes
specified for Class 3 airportss, a 24" pavement consisting
of a 2! surfacing, 7" prime coat, and 15" subbase will be
useds |

The project when completed will have the elements shown

on Map 24, a separate map not bound with text.

Costs and EStimates:

The following are costs and estimates for the complete

project:

% Airport Planning for Urban Areas, op. cit., pe 35.




Estimate ofiConstruction Cost
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Ttem A UnitrPriceice Am't Total

TOTAL

Landing Strips: : 128,00
Site Preparation: *
Clearing 100 acres ‘ $125.00 %3,888 ‘T«
Removing Topsoil- 65,000 cey. ; «60 R
Earth E%cavatlon - 45 000 ceye 60 270,000‘—”’//~
Fine Grading - 80 acres 150.00 12,000 '
Surface Drainage - 15,000 l.f. 3.00 45,000
Surface Drainage (Open Ditches) Iump Sum 5,000
Surfacing:
Runways
sunGravel Base = 20,000 ceye 2.00
Bituminous Surfacing - 13,000 s. y. 1.10
Shoulders
Gravel Base - 225,000 cey. 2.00
- Topsoil - 220, 000’ CeYe «50
Fertilizing and Seedlng - 60 acres 200.00
nghtlng : Lump Sum_ 20,000 «54,5.0
~ 654,500
Buidllng Area and Taxiways-
‘Slte Preparation:
Clearing - 16 acres 125.00 2,000
Removing Topsoil - 27,000 ceye .60 16,000
Earth Excavation - 80,000 ceye _+60 48 000
Fine Grading - 20 acres [1.50 3, 1000
Surface Drailnage Lump “Sum 5,000
Surfaclng.~ ‘
- Taxiway Graval Base - 3, 300 CeY e 2.00 6,600
' Texiway Bituminous Surfacing :
- 20,000 sy 1.10 24,200
Concrete Apron and Gravel Base
' - 8,300 Geye 2.00 16,600
Gravel Base for Turf Aprons
- l 150 CeyJe 2.00 5,000
Surface Treated Gravel-72,000 seye. 50 36,000
Topsoil - 32,000 ceye «50 16,000
Fertilizing and Seeding - 12 acres 200.00 2,400
Removing Road Lump Sum 5,000 J
188,490
Building:
AdminlstTypion Building 40,000
Services to Bullding (water: domestic and
fire; electiic Power; sewer system) 26,000 66,000
—*—— 508,330
Engineering and Contingencies (15%) 281655

* e 000 00 93‘7 625
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This 'is a very loose estimate, and should not be used
in actual calculation, but it gilves a figure in the vicimity
of which the construction cost of a maximum Claés 3 airport
may well bee. |

‘This estimate ﬁeitner includes the land acquisition,
" nor construction of private bulldings such as hangars,
for which public funds should not be used, and which the

city must amortized.

Stages of Development:

There may be three stages of development. The first
stage covers the construction of two landing strips ofoni
2700!' by 300! as indicated inAtne stage development plan.
Construction of these two strips chould be completed by the
first year for personal flying.

Enlargement of the airport to accommodate feeder airlines

should commenced in the third year with the landing strips
lengthened to 3,000!', and widened to 500!.

The project should be completed by the end of the
fifth year, at which time full use of the airport by
the feeder lines and small trunk-line transports may be

expected.

Financing and Management:

As recommended in Chapter 9, Part I, a Joint Airport

Commission should be established by Lowell and Chelmsforde
It shall be charged with the responsibility of appropriating

sufficiént funds, at least 25 percent of the total construci-
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.tion, and of acqﬁiring'land for the developmente. With Chelm-~
sford on the Commission, the Commission may exercise the power
of eminent domain in connection‘With‘land acquisition if it
is necessary to do soe¢ The partnership of Lowell and Chelms-
ford may be based on tax valuatlon or other basis mutually
agreéd on by both municipalities, and approved by the state.

After completiongof the project the airport may be man-
aged by the Commission or may be leased to an experienced
operator. It 1is expected that beginning the sixth year the
airport will bring in sufficient revenues to take care of
the maintenance andioperation expenses through concessions,
instructions, landing charges, charter services, etce

There are generally two types of user charges, namely
hangar and ground space charges; and landing area charges.
The hangar and ground sﬁéée charges should take into consid-
eration the basic ground rent (including tne so-called scarcity
value if any), the depreciation charge (on the assumption
that the economic life of a hangar being 25 years), the costs
of maintenance and other special services, and finally a fair
return on the cépifal‘investment covering only the interest
costse. Tne‘landiné area charges include the interest costs
(usually 2 percent) of the investment, depreclation charge
(on the assunption that the economic life of a landing strip
being 20 years), and maintenance expenses. Consideration
mist be givén to the area to be used for personal flying or

cormercial flying by feeder or transports, and charges must

be made accordingly. Taking all factors into account 'théo
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following charges® appear to be generally reasonably:

Three percent on revenues from flight activity (in-
cluding student and aircraft rentals).

Three percent on llne service (including aircraft fuel-
ling) and storage revenues. ‘ '

One and one-half percent on shop repairs, aircraft parts,
and accessory sales.

Three-fourths of one percent on aircraft (new and used)
sold retail at that field.

Another schedule of‘charges which is administratively
simpier is to cha rge 3% percent or 4 percent on the first
two items, and then exempt the others, since the first two
itenms norﬁelly account for 55 to 6O percent of an operator's

/

entire gfoss income.
Another guidance without going elaborately into detalled
methods of calculating these charges is to go by the customary
rates for these items by the nearby airports, but let common
sense be the last judgement in airport rmanagement. Fer the
first year or two of operation when there are relatively few
activities, this method of charging following the eustomary

rates seem more desirable.

Finally, it has to be again emphasized that if an airport
is to be successfully managed, let common sense be the final

judgement!

*~vBollinger, Lynn L. How to Determine Landing Area Charges.
( Public:Mandgenment )& i New: York;“Esso Aviation Products, Jan.
1948,
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