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n̂ Q THESIS INTRQDUCTIOIM 
In th^ spring of 1973, formuln tive efforts on thf̂  part of 

Dr. Ceor"-'-' Fenr, result"] in th'- propo::.!! for a rrsearch ar 

design project concerned with the "llington Air Force Bas.-' 

in Houston, Texas, vfhich had been closed some time earlier, 

Those efforts led to the proluction of this ^1]Inrton Air 

Eorc'- Base ''r levelopment Plan, n thesis pro"T"-'.mmin" an'̂  de

sign projr'ct which s-rves to partially fulfill th< require

ments of two courses, Architectural Progra.mniin,- '!22 ani Ar

chitectural Desii-̂ n 'i?*̂ . 

The project intr'ntionally places a great deal of emphasis ( 

the importance of urban planning and its relevance in the 

field of architecture today, and it is hoped that some fun

damental understanding of urban planning and new too'n cesi/ 

might be gained by the layman who finds interest in this d( 

r;i,Q;n, 

The written portion of the redevelopment plan vrill be divi_ 

ed into eir^ht chapters dealing with the site, now town des' 

theory, and the redevelopment plan. 

I J,„ i ;, , , Of primary importance in the writinp^ of this paper j," the 

1 - ^ 1 . ' presentation of basic design concepts and the plannlnp mo-

M̂.'<;'.- ou / f+i - 1- X- tives for the design as it develops. Ne-,i tox.-n design «an 1 

€-l\ *»>o (-,̂^ li-ni' A D presented as an intricate and involved process dealing witl 

"" census tract data, desir^nated market analysis, environment; 
( 

impact studies, rfrddr^nt surveys, economic modf^ls, implemei 

tation programs, regional planning agency approval proce

dures, systems dosi'/n approach, and the many rules and re,gi 

lations of frderal :guidelines. 



This paper will not attempt to "impress" the reader with a 

monumental presentation of a complicated analysis of num-

••̂ v̂  viû a-V I"T PJC; -f,, (-; h bers. Rather, it will aim at a clear, concise depiction of 

the aspects of urban design ai 

Ellington Redevelopment plan. 

^J^'^tc. •* ( (j[,j r^^t^ (-o-f ifi^ijr-^^^ aspects of urban design and new town planning and a,n 

'( ̂  reii' <^^/ ho BLI U^'. Tori, 

^d-o 

= 1 ^ 



USQ THESIS PROGRAM PLAN 
The following program plan for the t h e s i s p r e s e n t a t i o n i s 

given to inform the reader of the p r o j e c t ' s scope and tim'' 

t a b l e . 

i^^^^^mm^ssm 

121 INTRODUCTION. The Houston rê rion is the fourth largest 

S"SA in the United States. As the South's most vit.'il urban 

center, Houston boasts the healthiest economy, and Is one of 

the fastest growing and most vital areas in the nation. T'hi" 

strong economic position, along with the hirh technology in

dustries of the area, p;ivos rise to the Houston imafe. Sli-

mate and location are amonr other advantages that are lead

ing the city into a bright future. 

This sort of growth requires far-sighted planning and bal

anced development, utilizing its rnsources as well ?s tap

ping the full potential of the development area. Njth larg'.; 

numbers of people involved in the universities and corporate 

business communities, this lar-̂ e brain power pool is a re

source increasing the potential for developments in the Hous

ton area. 

The Ellington Air Force Base (EAFH) is located at the south

east city limits of Houston on Highvfay 3i and is adjacent to 

the proposed "outer belt" traffic loop. Tlie base is located 

close to major transportation systems: the harbor, several 

airports, a rail line along Highway "}, and is only a short 

distance off Interstate '1-5. Host of the land immediately 

surrounding the base is undeveloped. 



The 2,000-acro' base; vfas clor;o'd in 1973 ^-"^ part of a Def'-nsr-

rtepartmrmt budg^'t cutback. Recently, the federal Si neral 

Services Administration (SS^) made a decision, with the 

agreement of President Carter, to hold the base in a land 

trust pronrram for a period of five years, during which the 

development of the site and surrounding area could be stud

ied. The Ellinr:;ton Air Force Base then presents i tsel es

sentially open for development, and as a possible model to 

the other bases which have been closed in recont years. ITr̂ ' 

ov'fall purpose of this project is to explore the d-^v^lop-

ment potentials and to provide a development plan which 

oQuld be used to guide to future redevelopment of the base, 

and which creates a unique imago to the Houston area. 

122 PLANNING OBJECTIVES. By reflecting the high-level tech

nology of the region, the Ellington Air Force Base could 

serve to strengthen the image of the Houston area by provid

ing a unique development within the region, while giving at

tention to the quality of life of residents in the develop

ment area. By taking advantage of the resources of the area 

and reflectinr the economic grovfth, the Ellington develop

ment would be beneficial to Houston, as well as to the na

tion. In responding to the needs of the developer, a bal

anced situation could be obtained. 'Tithin these concepts as 

guidelines, and as a result of a visit to the sit^, the fol

lowing objectives are formulated as a preliminary guide for 

study and plan development. 

-Adopt the "base industry" as the theme or key area for 
Ellington's future development. 



--Cr(;,i,t" a woll-organizod urban form and strueturn. 

--'.Enhance the total development through pLiunod landscaju.n 
and, arcliiteotur'̂ --tlv harmonious intogration of th(j n.:itu-
ral and manmade in a balanced relationship, 

--Develop a convenient circulation system which coorJinatcs 
e.listing transportation notiiork::.. 

--Provide adequate open spaces, recreational facilities and 
privacy for individual citizens. 

--Ilaki? a unique development for the site, and creato a new 
image to Houston. 

—Promote hi'-.h quality of living and workinr concitLons for 
the residents. 

123 PLANiriNG PROCESS. The planning process for the develop

ment plan for Ellington Air Force Base involves the consid

eration of the area as part of the Houston region as a for-

mulativc process deriving a workable plan for the site, '̂ n 

phases involved in the evoluation of such a plan are as fol

lows. 

The First Phase in the total planning process is the devel

opment of a program plan which indicates the project objec

tives, work scope, time schedule, and plan development 

process. (Summer 197^) 

The Second Phase is a program report on thesis program, 

which includes the resourcr\s research, the establishment of 

goals, and the determination of the problems and needs of 

the area, along with the planning and design approach, 

(Fall I97B) 



The Third Phase is IH the pr-oĉ ;ss is the creation of plans 

and recommendations for the future redevelopment of "lling 

ton Air TTorce Basn (Thesis desi-n). (Sprin- 197?) 

Presentation of the th'-sis program and thesis d';sign will 

culininate the tot<al planning process. 

Nation's 40 Biggest Cities 
From otiiaal census estimates ot central cities— 

1976 
1976 Rank Populat ion 

1. New York 7,422,831 
2. Chicago 3.074,084 
3 Los Angoles 2,743,994 

_ 1 Philadelphia 1,797^40_3 
S^Hyuslon . 1,455,046 
6 Deiroit 1,314,206 
7. Dallas 848.829 
8 Ballimore 827,439 
9. San Diego 789,059 

10. San Antonio 783,765 
11. Indianapolis 708,867 
12 Washington 700,130 
13. Phoenix 679,512 
M .Memph is 667,880 
15. San Francisco 663,478 
16 MilwaukoG 661,082 
17. Cleveland 625,643 
18 Boston 618,250 
19 New Orleans 580,959 
20. San Joso 573,606 
21. Columbus 533,075 
22 Jacksonville 532.346 
23. SI. Louis 519,345 
24 Soatllo 490,586 
25. Denver . 479,513 
26. Kansas Cily 458.251 
27 Pittsburgh 449,092 
28. Nashville-Davidson 430,941 
29. Atlanta 425,666 
30 Cincinnati 410,441 
31 BullalO 400,234 
32. El Paso 391.049 
33. Portland, Oreg 379,826 
34. Minneapolis 371,896 
35 Omaha 371,012 
36 Oklahoma City 369,438 
37. Fort Worth 367.909 
38. Toledo 366,525 
39 Miami 354,993 
40 Long Beach 338,344 

Change 
Since 1970 

Down 6 0% 
Down 8 8% 
Down 2 4 % 
Down 7.8% 

Up 13.5% 
Down 13.2% 
Down 0 . 1 % 
Down 8.6% 

Up 13 l " i . 
Up lOe^'o 

Down 2.9% 
Down 7.5% 

Up 15 4 "o 
Up 1.7% 

Down 7.3% 
Down 7 8% 
Down 16.7% 
Down 3 6% 
Down 2 . 1 % 

Up 24.4% 
Down 1.3% 

Up 5 6% 
Down 16.5% 
Down 7.6% 
Down 6.8% 
Down 9.7'',o 
Down 13.7% 

Up 1.2% 
Down 14.0% 
Down 9.5% 
Down 13.5% 

Up 21.3% 
Down 0.7% 
Down 14.4% 

Up 3 5% 
Up 0.3% 

Down 6.5% 
Down 4.3% 

Up 6.07, 
Down 6.4% 

1970 Rank 
1 
2 
3 
4 
6 
5 
8 
7 

15 
14 
11 
9 

21 
16 
13 
12 
10 
17 
20 
30 
22 
27 
19 
23 
25 
26 
24 
33 
28 
31 
29 
45 
36 
32 
42 
38 
34 
35 
43 
41 
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The Houston metropolitan region is the State of Texas Planning 

Region l6, knovm as "Gulf Coast Region." It is comprised of 

13 counties: Austin, Brazoria, Chambers, Colorado, Fort Bend, 

Galveston, Harris, Liberty, Matagorda, Nontp-omery, Vfalker, 

V/allear, and Wharton. PiO% of the people in the region live 

in either Harris or Galveston counties. The region is domi

nated by the city of Houston. 

The unplanned growth of Houston and the surrounding^ area has 

created serious problems. Urban sprawl covers the country

side as a result of high land prices within the city limits 

and the rapid influx of population. Overcrovfding is another 

by-product of the rapid growth found in the center city area. 

The increase in traffic congestion and resulting pollution of 

the excessive use of the automobile are still two more prob

lems of the region, And uncontrolled developments continue, 

resulting in less than optimum use of the available land. 

Help In solving these and other problems can be found in (l) 

effective planning, and (2) land use control. Both are es

sential tools of any redevelopment process, and both are con

cepts which should be kept in mind as specific aspects of the 

Houston Metropolitan region are now presented. Both effec

tive planning and land-use control will be further dealt with 

in later sections of this paper. 



SnO HOUSTOIM IMAGE 

PLAN OF HOUSTON 

A city of immense natural and human resources, literall.y rac

ing into the future, Houston is representative of the growth 

of the South and of the modern metropolis. Houston is the 

prime example of the shift of population, industry a.nd eco

nomic power to the "Sunbelt." Much of what one would consi

der the image of Houston is inherent in its location, sî .e, 

climate, and activities. 

211 IMAGE ELEr4ENT3. The last ten years have seen a shift in 

attitudes toward cities in the south—from the image of the 

small rural backwards—to cities of new grovrth and vitality. J 

No longer are the only fashionable stores in the nation ex

clusively located in New York or San Francisco, nor is one 

shocked to find that international art exhibits stop in cit

ies south of the Tfeson-Dixon line. The South is coming of 

age as an urban region, and is expressing in its cities all 

the urbanity once held to be descriptive only of the north

eastern metropolitan area, 

Houston is playing a ma.jor role in this changing image of the 

South, and in doing so, reflects its own image. Growing so 

fast that it now ranks as the fifth largest city with still 

more growth in sight, Houston demands by its size the respect 

and dignity of large city status. And economic growth is a 

large factor. Houston is fast becoming known as the inter

national commerce center of the South, and with figures indi

cating that its port is the third largest in the nation, the 

reason for this becomes apparent. Almost half the trade into 



the port is foreign trade, a.nd this,, too, gives rise to the 

image of Houston as an international city. Specificall.y, 

several factors lend to the overall image of Houston. The 

first is oil production within the region. When one thinks 

of Houston, one thinks of oil, and rightfully so, as one-half 

of the nation's oil production and refining occur in the 

area. The port is the second factor with the commercial eco

nomic scene vrhich gives image to the city. The third factor 

is the international money flow in and out of the city. 

Another major area of the character of the Houston region is 

the climate tha,t residents there enjoy. Being in a subtropi

cal zone with almost no winter weather-related disruption of 

activities, Houston has gained the image of a city of year-

round outdoor activity. 

The positive Houston image reflected in the above-mentioned 

characteristics is further substantiated by the image of the 

downtown district of Houston. Unlike many American cities 

where the most run-down section of the city is the downtown, 

Houston's GBD is strong, vibrant, and growing. This strength 

is an outgrowth of the region's economic condition, reflect

ing the money and resources available in Houston, but also 

reflecting the many favorable aspects of the entire region. 

212 GROWTH PROBLEMS. With an excellent overall image, the 

Houston area has only a few problems which surface in a study 

of the general image of the city and those problems, as one 

might expect, are by-products of the factors which give the 



Alley Theatre 

Houston area such a favorable image. Those by-products are 

the overcrowding of the branrportation systems and the gross 

urban sprawl of the region. With the I5OO or so a.ddltlonal 

cars which burgeon the highways of the.region each week comes 

immense traffic movement and control problems. The urban 

sprawl which infests the countryside around the metropolis 

also breeds vraves after waves of nondescript housing, which 

clutters and confuses the countryside, while blurring the 

city's form. 

Yet even these negative characteristics help to form the im

age of an intense level of activity in the region. The con

struction industry (48,000 housing starts in 197?) is most 

indicative of this high activity level. Building, cultura,l, 

economic, recreational and other city-spavmed activity keep 

the pace of life fast in this important city of the South, 

and give rise to its strongest Image. 

213 CITY FORM. The city itself is given image by its form 

and location. Houston is associated with the gulf and water 

activities. Its interrelationship with Galveston bay helps 

to further define the imâ ge and the city's form is also an 

image-generating factor. The city has at its center the GBD. 

Surrounding the downtown is the inner loop, a transportation 

ring (elevated). From the inner loop to lOop 6IO is the area 

of highly developed concentration of city activities, and 

from the loop 6IO to the new "middle loop" Beltway 8 is the 

area of low-density residential and open space development. 

The city shows the Influence of concentric rings of 



development along the radiat ing arms of the transportat ion 

networks. 

C O N C E P T D E V E L O P M E N T / O P E N S P A C E S Y S T E M F O R H O U S T O N 

CIRCULMION PATTERNS PLUS URBANIZED AREA PLUS OPEN SPACE YIELD URBAN PATTERN 

' . . ' • • ' . 

« 

% 

NATURAL WATERWAYS 

..••••V" :>•••• 

PLUS LINEAR PARKWAYS PLUS EXISTING GREENSPACE YIELD OPEN SPACE PATI f l t l 



SSQ GEOGRAPHICAL SETTING 

• • Woler 

li;"::': Open Space Reserves 

i m Mojor Urbon Cells GULF COAST REGION 

Located deep in southeast Texas, the city of Houston is the 

county seat of Harris County. This major metropolitan area 

of Texas is situated some 200 miles south of the other major 

metropolitan area of Texas, Dallas-Ft. '.forth, a.nd only 50 

miles north of Galveston. Lying on the Gulf Coast plrain of 

the United States, the Houston downtown has a latitude of 

95°46' north and a longitude of 95°22' west. The Houston 

metropolitan is defined by the Houston SMSA which includes 

Harris, Ft. Bend, Montgomery, Brazoria, Liberty, and 'falter 

counties, and the urban region is even more defined by the 

Houston Galveston SCfTA, which encompasses some six other 

counties. 

Houston proper is located primarily in Harris County (500,9 

square miles inside the county limits) with a small portion 

of the city lying in Montgomery County (202 square miles) 

and Ft. Bend County (4.5 square miles). Altitude in Harris 

County varies from sea level to 310 feet. Houston's average 

altitude is 50 feet. 

The region is bordered by the south central plains of Texs,s 

to the west, and Galveston Bay to the east. 

Houston is located on a small watershed, the Buffalo Bayou. 

A man-made feature, the Houston ship channel, runs into the 

heart of the downtown. 



S3Q POPULATION GRO\A/TH 

POPULATION - HOUSTON SMSA 
1970 - 1977 Increase: 391,000 (19.5%) 
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The city of Houston is the fastest growing major metropolitan 

area in the United States today. It ranks fifth behind New 

York, Chicago, Los Angelos and Philadelphia. Present popula

tion figures for Houston give an estimated 1.5 million people 

living within the city limits. Harris County is listed at 

2.2 million, and the Houston STTSA at 2.5 million. 

Population growth has been very rapid within the city in the 

past two decades with the city growing 31*̂  between the I96O 

and 1970 census and Zjfo from 1970 to 1977 alone. Harris 

County and the Houston SMSA show similar growth, with Harris 

County experiencing a 40^ increase from I96O to 1970 and a 

28^ rise so far this decade; the Houston SMSA shows a 39.̂  

increase between I96O and I97O and 2S% growth since 1970. 

The following is a comparison of population growth trends of 

Houston and its region from 1 9 ^ to 1990: 

Year 

19*̂ 0 

1950 

i960 

1970 

1980 

1990 

POPULATION* 

Houston SMSA Harris County Houston 

r\̂ -

/ ' 

*in millions of persons 



The average age of Houston's population is 29» which is rela

tively young as comparing with other large cities. The popu

lation composition of Harris County and Houston both show 

approximately 75*̂  Anglo, 2Qffo Negro, and 10/S of Spanish origin. 

Hatf is County v 

City of Houston 

F Population growth ( in thousands) in Houston and Harris County 
(source : Houston Chamber of Commerce) 

M Population ( in thousands—dark t int) and area (in square mtles— 
light t i n t )g row lh , Houston (source : Houston Chamber of Commerce) 



S 4 Q ECONOMIC OUTLOOK 

Li te ra l ly volumes of s t a t i s t i c s concerning the economic s i t u 

ation and growth predictions of the Houston area are ava i l 

able . I t i s not the in tent of t h i s report to inundate the 

reader with the various f igures, numbers and data x-rhich de

scribe the economic scene of t h i s major growth center. 

Rather, i t i s hoped that the information presented below wil l 

serve to give a more precise image of the dynamic aspect of 

the Houston economy. Diversif ication i s the key word in a 

description of the economic picture within the region. Aside 

Announced Industrial Activity Within the Region, f^oi" "the obvious image which comes to mind of Houston as the 

January 1970 through August 1975 o i l production capi ta l of the United Sta tes , the area economy 

i s based on and made r ich by indus t r i a l , f inancial , agr icu l -

CHANGE OF OWNERSHIP 

CLOSING 

PARTIAL CLOSING 

EXPANSION 

NEW 

RELOCATION 

NERGER 

SUPPLEMENTARY REPORT 

CHANGE OF ADDRESS 
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MISCELLANEOUS 

SOURCE: TEXAS INDUS 
RESEARCH, T 

^ ^ ^ ^ ^ 
0 

0 

0 

2 

7 

2 

0 

1 

0 

0 

0 

TRI/ 
HE I 

2 

I 

0 

20 

13 

1 

0 

6 

0 

0 

1 

\L E 
JNIV 

0 

0 

0 

3 

1 

0 

0 

0 

0 

0 

0 

XPAN 
ERSI 

1 

0 

0 

I 

5 

1 

0 

3 

„0 

I 

0 

sia 
TY 

1 

I 

0 

11 

9 

1 

1 

3 

0 

0 

0 

•i MA 

DF T 

3 

5 

2 

17 

10 

1 

0 

3 

0 

1 

3 

GAZ 
EXA£ 

134 

7 

6 

400 

296 

38 

12 

44 

67 

13 

9 

NE, 
AT 

1 

0 

0 

I 

9 

0 

0 

0 

0 

0 

0 

BUR 
AUS 

2 

0 

0 

1 

2 

1 

0 

1 

1 

0 

0 

EAU 
TIN 

1 

I 
0 

3 

5 

0 

0 

1 

0 

0 

0 

OF 

0 

(? 
0 

0 

3 

0 

0 

0 

0 

0 

0 

BUS I 

0 

0 
0 

0 

0 

0 

0 

0 

0 

0 

0 

NES 

4 

0 
0 

0 

8 

0 

0 

3 

0 

0 

0 

s 

t u r a l , t rade, tourism, sports , medical and cul tura l a c t i v i 

t i e s . 

2^1 Industrial/Commercial. Oil and o i l - r e l a t ed a c t i v i t i e s 

form the focus for indus t r ia l a c t i v i t i e s with ful ly half the 

na t ion ' s o i l refining and petro-chemical production occuring 
in the Immediate region. The Houston area i s r ich in o i l 

deposi ts , but refines o i l from a l l over the south. Related 

a c t i v i t i e s in the petro-chemical f ie ld include synthet ics , 

natural gas, sulphur and chemicals. These are the bases for 
some 'K) major companies located a t the indus t r ia l market

place. Steel production (nearly a f i f th of the na t ion ' s to 

t a l production) and. indus t r i a l equipment are also major con

t r ibu to r s to the indus t r ia l s t rength. Besides dyes for 

clothing concerns, synthetic rubber for t i r e manufacturers, 
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THE TOP 10 CITIES IN CONSTRUCTION ACTIVITY 
1976 

VALUE OF BUILDING PERI^ITS 
CITY (Millions of Dollars) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Los Angeles 970.5 

HOUSTON 750.9 

San Diego 444.3 

Philadelphia 432.8 

Dallas 413.1 

Honolulu 410.0 

Chicago 381.1 

New York 345.5 

San Jose 275.6 

San Francisco 219.8 

SOURCE: Business Economics, Dun & Bradstreet, April 12, 1977 
1 



and cement for the construction industry, a multitude of 

chemicals for a multiplicity of purposes originate vrithin the 

region. 

2̂ 2 MNirFACTURING. Houston is the ninth largest manufactur

ing area vrithin the United States, and the second in con

struction. In Harris County, more than Z.k billion dollars 

of construction occured in 1978i with residential construc

tion accounting for about 980 million of that total fi,gure, 

(̂ 1-8,500 housing starts for the year). The point is that 

Houston has led the nation in housing starts for the last 8 

years. The rapid and incredible growth of the region is 

further evidenced by the 2,000 nevr plants and plant expan

sions in the I965 to 1975 period 

243 FINANCIAL. The commercial climate is supported by the 

financial institutions.of the area, which form a third major 

area of economic strength. The large number of international 

banking, insurance and trade firms give great economic impe

tus to the locale. It is most difficult to place even approx

imate figure on the billions of dollars of monetary activity 

originating or occuring in Houston. That Houston is one of 

the world's international money centers is reflected in the 

vitality of the downtown area of Houston, vrhich, unlike m3.ny 

of the nation's big city CBD's, is exhibiting a strong econ

omy. 

244 AGRICULTURAL. The first three major areas of economic 

strength, industrial-commercial, manufacturing, and finance, 
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more than 2,000 farms and ranches u t i l i z e some 500,000 acres 

of land in Harris County. One s t a t i s t i c alone points up the 

often overlooked importance of agr icul ture to the region 's 

economy and to the nation: about 40;̂  of the na t ion ' s r ice 

crop comes from the Houston region. Grain, sorghum, and 
ca t t l e production are the pr incipal a.spects of the agricul-^-

tu ra l p ic ture . 

24'5 OTHER ACTIVITIES. Four more major areas of ac t iv i ty are 
ingredients of the economy of Houston. Tourism, sports , and 

cultura,!, mcdica.l, and educational a c t i v i t i e s generate sub

s t an t i a l revenue for the region. Tourism increases sales r e 

lated to recreat ion, hotel and motel operations, and specific 
a c t i v i t i e s which a t t r a c t people from a l l over the country 

(such as NASA and the San Jacinto Nonument). Cultural ac t iv 

i t i e s such as the ba l l e t , opera, museums, thea te rs , and sym

phonies, are big business in Houston, and higher education 

(Rice University and the University of Houston) stimulate the 

economy. In sports , Houston has professional footbal l , bas

ke tba l l , baseball and hockey, which are Indica.tors of the 

health and d ivers i f ica t ion of the economy, Houston's medical 

center, one of the most renovmed in the v/orld, offer's medical 

services and special izat ion unavailable in most c i t i e s , and. 

the tremendous emphasis on research ensures i t s continuing 

importance. 



EMPLOYMENT G H U W i M 
THE FIVE LEADING MAJOR 
METF^OPOLITAN AREAS: 1970 - 1977 
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?M FORT OF HOUSTON. The Port of Houston seems to be, in 

large part, responsible for much of the economic grovrth and 

strength of the region. As the thij-d largest port in the 

nation, with more than 90 million tons of cargo hcindled year

ly, Houston is a big factor in the international trade scene. 

One half of the cargo which is shipped through the jjort each 

year is foreign commerce. The strong economy of the region, 

then, is evident in its status as an industrial, financial, 

engineering and energy center. 

247 PERSONAL ECONONICS. 'Uth more than one million people 

finding employment in the Houston SP̂ SA (a 29'o increase from 

1970 figures), the area leads the nation in annual employment 

grovrth rate (6,47?^), and in annual personal income grovith 

rate {l2>,3%). The average household income for 1977 was 

$18,500 (a 30fo increase over 1970), while the comfortable 

living standard for a family of four was set at $17,500. 

Houston is listed as the seventh lowest in living costs of 

forty major metropolitan areas in the nation. An added 

benefit for individuals or corporations of the area is that 

Houston has no state or corporate income taxes. 

Sources: U. S. Dept. of Commerce, 1976 Statistical Analysis 
Bureau of Business Research, U. of Texas, Jan. 1976 
National Association of Home Builders, 1978 Record 

74 75 76 
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SSQ DEVELOPMEIMT TRENDS 

•45 MINUTE Oni\ / INO ZONE 

FROM THE CENTRAL BUSINESS DISTRICT 

45 Miiiulfl Acc.M Zon. 

1 / l a k . Houiton 4 / Domed Sladlum 
2 / Addiclct-Batk.r Rctervoits 5 / Golveilon 
3 / Mcmociol Poik 6 / Son Joclnio Slol. Pork 

Vfithin the Houston region, the developmpnt trends are varied 

and differentiated from one location to another. :lenerally, 

grovrth of the densely built-up area has been from the inner 

loop (around the downtown) to the existing Loop 6l0, during 

the last ten years. Development has varied according to the 

specific area, but again has generally been along the various 

transportation route, highways, ra,ilroads, and the Houston 

ship channel. Development from the Loop 6l0 to the proposed 

(a,nd partially completed) middle loop, Beltvray 8, has been 

low density and open space, again often following the exist

ing transportation networks. Growth in the vrhole region has 

been primarily of two sorts—commercial development between 

Galveston and Houston, and along the coast and residential 

development radiating out from both Houston and Galveston. 

251 EXISTING DEVEL0P!1F]NT. Existing development in the area 

can be generally described as belows 

The downtoim is an intensely built-up area in the heart of 

Houston, from it radiating at least seven major traffic 

arteries (not including the railroads of the ship channel, 

which originates at the eastern edge of the downtovrn and 

goes some 50 miles to its outlet at Galveston Bay on the 

coast). The next ring of development, the medium tc low 

density residential and commercial and business area of the 

tovm lies from the inner loop to Loop 6IO. This area is 

mostly built-up with some noteable areas as exceptions. Run

ning roughly east to west, the highest concentration of com

mercial and industrial development is found within this area 



Iloijsloii Inlerconlinciitiil Aiiport 

along the Houston ship channel. Other pockets of industrial 

development, as vrell as open space, dot the area betî reen the 

inner loop and Loop 6l0 with the higher medium density resi

dential development, located roughly north-south along Inter

state 45 and west along Interstate 10, radiating out from the 

GBD in a triangular shape. Outside Loop 6IO to the middle 

belt the trend is tovjard lovr-density residential development, 

with literally hundred.s of square miles of suburbia being 

formed there every year, 

252 CURRENT DEVELOPMENTS. Iluch of this area is still unde

veloped, with the obvious exception of the continuing indus

trial belt along the cha.nnel. Development in this area is 

occuring primarily along the highways, noteably Interstate 45 

north to the new Houston International Airport and south 

a.long this same highway toward Galveston. Beltway 8 a.lmost 

reaches the new airport facility and will form a rough circle 

at an approximate eight-mile radius from the CBD when com

pleted. Much development along this new belt will undoubted

ly occur as it nears completion. The Houston General Study 

Plan for 1990 goes further in the predicting of city form and 

land development and usage with the proposed building of an 

"outer-loop" at an approximate radius from the downtown of 

eighteen miles. Tlie outer loop will circle the city also, 

originating at Galveston Bay on the east, taking a roughtly 

rectangular path north around Lake Houston and the new inter

national air facility, past Barker and Addicks reservoirs on 

the west and south into Fort Bend County, and. then into 

League City on the southeast, finally following the water

front development along Galveston Bay back north to the 



channel. As proposed, the outer loop vril]. be a. regional 

parkvfay transporta-tion loop which will tic the hinterland 

around Houston together a.nd promote nodal area development. 

253 ELLINGTON AFB AREA DEV3L0FI1ENT. Our development area, of 

concern, the southeastern portion of the immediate Houston 

area can be fairly well described by a few principal aspects. 

First of these is the port facility at ba.yport, which is 

spa.wning much industi'ial and commercial growth vrithin the 

industrial belt which runs along the channel to the bay, and 

a,long the coast. This industrial belt is a second aspect of 

the area's development, playing a key role in present and 

future development of the area. The residential area around 

Clear Lake City is a fourth aspect of the development trends 

reflected in the area as the site surrounding this nevrly de

veloped residential community is seeing much residential d_e-

velopment, NASA and the University of Houston at Clear Lalce 

City compose the fifth aspect of development in the a,rea, and 

finally the coast itself and development on the coast is a 

major influence. The development of the area can perhaps be 

better understood by locating these areas on the follovfing 

map: 



Development trends in the immediate area of "llin-jton Air 

Force Base will be influenced by certain factors; those are 

the residential developments to the south in Clear Lake City, 

the baj/Tort ind.ustrial strip to the northeast, and the prox

imity of Interstate '1-5 to the west. Oil production is another 

factor within the immediate suirrounds of the Ellington site, 

and will act as an Influence on future development. Perhaps 

one of the largest factors is the future completion of Belt

way 8, which x-fill border the site on the north, allovfing 

rapid and intensive development directly around the site. 
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One of the world's largest concentrations of petrochemical plants sprawls along the Houston Ship Channel 



sea TRAIMSPORTATION 
The Houston a.rea affords a high degree of mobility ;-.dth the 

presence in the region of numerous types of transportation 

systems, and extensive development of those systems. 

261 FREE'iAYS. The Houston freeway system is among the larg

est in the world, with over 391 miles of designated freeway 

in Harris County. Houston is at the crossroads of Interstate 

Highways ̂ 5 and 10. The planned freeway network consists of 

twelve freeways radiating from the CBD and three (at present) 

concentric loops. The inner loop is an elevated system cir

cling the GBD. Second is the interstate Loop 6IO at an ap

proximate radius of six miles from the downtown core. The 

third loop (now under construction) is Beltway 8, and a fu

ture fourth loop is proposed in the long-range highway and 

arterial network plan for the eight-county region, and in

cludes the HGAC airport and airspace plan and the Houston Of

fice of Public Transportation plan. In 1977. Houston was 

selected as one of four major U. S. Cities to receive funds 

for the "Downtown People Mover" (33 million dollars), which 

will run north and south through the dovmtov-m area from the 

Urban Mass Transit Authority (the Federal agency). The DPM 

is similar to the one used at the D/F̂'/ regional airport. Of 

course, in addition to the freevjay system, there is an exten

sive system of state and local highways.' Due to the city's 

growth, about I5OO cars are added, to the region each week. 

This puts a tremendous strain on the area. 



262 RAILROAD. There are six major rail systems radiating 

from Houston, including the Burlington Northern, the Katy, 

the Missouri Pacific, the Rhode Island, the Santa Fe, a.nd 

the Southern Pacific, Thirty more railroads operate offices 

in the area, Amtrak passenger service is available to resi

dents of the Houston area to Chicago, New Orleans, and Los 

Angelos, 1975 saw some 25 million tons of freight moved on 

rail out of the Houston area, 

263 BUS/GOMMON CARRIER. Nation-wide bus service is available 

to almost any point in the nation by one of the four major 

bus lines operating out of the city. Some Jk common-carrier 

truck lines also operate from the Houston area serving the 

Southwest, Houston is the Southwest distribution center for 

many general commodities, 

26^ AIR. Air transportation is provided by either Houston's 

Hobby,Airport or the new Houston International Airport. 

Houston has become the international air transportation hub 

of the Southwest with Air France, KIM Royal Dutch Airlines, 

Braniff International, and Pan American World Airways provid

ing direct flights to fifteen foreign cities. Domestic ser

vice is provided by seven domestic air carriers. 

More than 6,6 million passengers moved through Houston's two 

major airports in 1975» Special note might be made of the 

new Houston International Airport, which became operational 

in 1969» Covering approximately 8,000 acres between Inter

state 45 and U. 3. Highway 59» and costing over 100 million 

dollars, the facility, which is located sixteen miles north 



of the downtown area, provides an immense increase in air 

transportation capability for the city. 

265 PORT FACILITIES. The port of Houston moves more than 

100 million tons of cargo a year, and in doing so, gains its 

rank as the third largest port in the United States (accord

ing to the U. S. Corps of Engineers statistics). The Houston 

ship channel is a fifty-mile inland waterway connecting the 

city with the port and world shipping lanes. The channel is 

400 feet wide and fifty feet deep. Seventy million dollars 

have been spent on the facility, but more than 110 million 

dollars in customs revenues were collected in 1976, Imports 

through the port are more than four billion a year, with more 

than 100 shiplines providing service between Houston and 250 

ports throughout the world. Some 4,000 ships sail into 

Houston each year. Over 100 wharfs line the channel for 

twenty miles. The bayport'terminal of the port of Houston 

began operation in 1974. 

266 INTBRGOASTAL HIGHWAY. Relating to the port is the inter-

coastal waterway. Low-cost transportation is available to 

Houston on this iBOO-mile waterway linking the city with the 

nearly 10,000 miles of commercially navlgatable waterways of 

the Missippi River Midcontinent and Gulf Coast Systems, In

land waterway tonnage exceeded 28 million tons in 1977, with 

service offered by nine common carriers and twenty contract 

and specialized operations. 



267 GLOBAL MAIL CENTER. Houston is one of a dozen United 

States cities designated as a "Global Mail Center" by the 

United States Postal Service in 1970, It is intended to be 

an "exchange office for receipt and dispatch of international 

air mail," 
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The Houston metropolitan region offers a full range of ser

vices to either the homeowner of the business, A city busy 

night and day, bustling with activity, Houston is one of the 

international cities of the world, to which one might apply 

Webster's definition of urbane, Houston is in the best 

sense, cosmopolltan„ 

271 WATER, Basic services such as water, gas and power are, 

of course, provided, Houston water comes primarilly from 

Lake Houston, providing some 200 million gallons per day. 

This amount supplies 4-5̂  of the area's needs, and is distrib

uted by the city's ovm water authority. The rest of the 

area's needs comes from the large undergroimd aquafers, with 

some of the city's wells reaching 3»000 feet deep, (Total 

usage for the area around Houston is over 720 million gallons 

per day.) 

Pointing out further the city's abundant water resources, is 

the fact that Houston also had water rights to Lake Conroe 

and the Coastal Industrial Water Authorities southern canal 

system. Other sources a.Te available from LaJce Livingston and 

Trinity River, In addition to LaJce Houston, there are some 

half dozen large reservoirs in the immediate city region. 

272 OTHER UTILITIES. Houston sewage is collected by the 

city's sewage department, and gas for the city is supplied by 

Intex, Inc. Electricity for the region comes from Houston 

Lighting and Power Company. 



273 HEALTH CARE. Above the basic services which Houston of

fers, the city is known for its excellent health care facili

ties, Houston is internationally known as a health care cen

ter because of the concentration of medical treatment and re

search facilities. The outstanding 200-acre Texas Medical 

Center, located near the downtown is known for its innovative 

work in cancer and heart diseases. There are some 56 hospi

tals with special treatment programs. One of these area-wide 

special programs is the Basic Emergency Center—a dozen or 

so hospitals on 24-hour call with specially trained emergency 

teams, 

274 EDUCATION. The educational facilities of the area are 

also outstanding. The Houston Independent School District is 

the seventh largest in the nation, and also one of the high

est ranked for giving the elementary and secondary children 

an excellent education. Enrollment is over 200,000 in 223 

schools. In Harris County, there aire 22 separate school 

districts besides the H, I. S. D. Higher education is of

fered through the University of Houston system (an enrollment 

of 35»000), Rice University, or one of the dozens of jiinior 

colleges in the area. Associated with the educational ser

vices of the region is the Houston library system. A collec

tion of approximately two million volumes is housed in the 

centra facility downtown, and there are 26 branches of the 

Houston Public Libraiy. The Harris County Public Library 

serves the greater metropolitan region with eighteen branches 

throughout the county. Both of the systems have extensive 

bookmobile programs also. 



275 CULTURAL. Houston is rich in cultural activities. The 

various offerings are too diverse and abundant to list spe

cifically here, but the Houston metropolitan regions offers 

a wide spectrum of the arts, including opera, ballet and 

symphony, not to mention theaters and art galleries, and 

museums. 

276 SPORTS. In professional sports a full range of activi

ties is offered in the area. Houston has professional base

ball, basketball, hockey, and, of course, football teams 

based in the city. There are also minor league teams, school 

athletics, and many numerous special programs. 

277 RECREATION. The area does not lack'recreational facili

ties. Lake Houston and Galveston Bay are major tourist spots 

offering many water-related activities. In fact, the Houston 

region is the largest boating area between St, Petersburg and 

San Diego. Coupled with many outdoor areas, parks, water

fronts, and the recreational green belt strips running through 

the region are special attractions for residents of or 

tourists to the area. Again, the offerings are too lengthy 

for this writing, but an obvious exajnple of the facilities 

within the area is Astrodomain, "> • 

278 ETCETERA. In concluding this brief look at the services 

offered in the Houston region, it should also be mentioned 

that the city has more than adequate police and fire protec

tion, as well as the full range of ancillary public services 

(which can be) offered in a major metropolitan area such as 

Houston, 
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3nO STUDY AREA 
To begin a study of the Ellington area, a look at the base's 

location is important. 

METROHOUSTON 

I I Open Spaca 

1 / Golvetlon 6 / Addlcki Recteationol Area 
2 / Clear Lak« 7 / Borkar RflcreaMorml Area 
3 / Son Jocinio Slale Pork 6 / Memoriol Park 
4 / Loke Houilon 9 / Domed Slodium 
5 / JelBio Aiipoit 

311 LOCATIONAL IMAGE. Ellington Air Force Base, which has 

been closed since 1973, is located in the southeast part of 

Harris County, just 17 miles south of Houston, The 2,074-

acre site is adjacent to State Highway 3» and is located in 

an xindeveloped area between Houston and Clear Lake City. 

Most of the land immediately surrounding the base and in its 

vicinity is property of the Friendswood Development Corpora

tion or its subsidiaries. The Exxon Oil Corporation is the 

parent company of the large development concern. Clear Lake 

City, a recent development of the company, has been annexed 

by the city of Houston, 

312 ADJACENT FACILITIES. The base is well-situated, being 

near Houston's Hobby Airport (seven miles to the northwest), 

NASA (five miles to the southeast), and the industrial area 

and port facility of Bayport (nine miles to the east). Lo

cated on Highway 3i which is just off Interstate 45, and ad

jacent to the Houston, Henderson and Galveston railroad, the 

site has immediate access also to a major airport and port 

facility, giving the site a unique variety of transportation 

options. 

Ellington will have frontage on the proposed middle belt 

transportation loop, "Beltway 8," which will generate extra 



traffic and increase the desirability and accessibility of 

the site, while causing land values to increase and making 

the site have excellent potential for development. 

Transportation, convenience, development potential are only a 

few of Ellington's invaluable assets, along with the fact 

that within a twenty-mile radius of Ellington are many active 

oil fields and substantial production and potential. The 

Bayport industrial strip includes Goodyear, Exxon, the Big 

Three Chemical Company, Arco, and 35 other large indus

trial concerns, 

313. REGION. Ellington A. F. B. is within the Houston-

Galveston Standard Consolidated Statistical Area, and is in

cluded in the Houston SMSA. 

314 LATITUDE/LONGITUDE. The base is located at 95°10' lati

tude, and 29°35' longitude. 

315 AREA COMPOSITION AND GROWTH. The area surrounding the 

base is comprised of residential, office, industrial, and 

educational facilities, and reflects a picture of economic 

growth common to the Entire region. The population growth 

of Clear Lake City has increased from 35,000 in I967 to 

75,000 in 1976, and is expected to increase to 150,000 by 

1988, This good economic and growth picture, along with the 

excellent availabilities of different transportation systems, 

makes the site an exceptional one. 



3Sa CLIMATIC 
Being in a subtropical zone, the summers are long, hot, and 

humid, while the winters are mild and short. Nights in the 

area are made cooler in the summer and warmer in the winter 

by the gulf winds. Summer temperatures range in the middle 

to upper 80*s during the day, with temperatures reaching 100° 

every summer. The winter temperature is very pleasant, at 

an average of 50°, with the temperatures rarely dropping be

low freezing. Snow is something it does "up north," but the 

occasional blue northerner can cause very fast temperature 

drops and bring light frost during January. 

The annual rainfall of the area is about 50 inches-, and 

since the gulf is the major climate-controlling factor, dry 

spells of any length are rare. Humidity averages 75^ year 

around, being somewhat higher in summer and slightly lovrer 

in winter. Thunderstorms and tropical storms occasionally 

cross the area, although the Ellington site is far enough 

inland to have avoided any major damage from these storms. 

Winds are predominately from the south and southwest. 

Due to the climate, Houston is a town of outdoor activities 

any time of the year. The climate also permits the integra

tion of unique landscape designs into innovative architec

tural developments. 



The Houston metropolitan area is located on the Gulf Coast 

Plains of Texas. A very flat plains area, the Gulf Coast 

extends from Louisiana to Mexico along the gulf. The topo

graphy of Ellington A. F. B. reflects its location in the 

middle of this plains region. The land is very flat, with 

the only land features on and around the site being the 

natural watersheds. There is almost no physical elevation 

change on the site (the average altitude is forty feet), and 

very little in the Houston metro area. 

The major land features around Ellington and Houston are the 

bodies of water. Lake Houston, an eight-mile long reser

voir on the San Jacinto River, lies to the northeast in 

Harris County. (Lake Houston supplies about half of the 

water needs for the entire area.) The major water feature 

is, of course, the Gulf of Mexico to the east, and more spe

cifically, Galveston Bay, a large, well-protected inlet. 

The area is also laced with many small bayous and various 

streams. It is one of these watersheds, Buffalo Bayou, on 

which Houston was founded, that the Port of Houston ship 

channel is located. Buffalo Bayou runs from the center of 

Houston east to the Gulf, This natural waterway was widened 

and deepened beginning in 1917, and today it forms the major 

man-made land feature in the area, along with the reservoirs 

of the area. 
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340 SOIL & GEOLOGY 

The topology of the Ellington site is representative of the 

entire region's topography, and the geological factors pres

ent on the base mirror the general geological conditions of 

the surrovindlng area. 

28 

341 SOIL TYPE. Beaumont clay, the prevailing soil type of 

the region,•isifound on the Ellington site, and a second 

type, Beaximont Urban Land Complex is also present. This is 

an altered soil type resulting from building processes, 

342 SOIL COMPOSITION. Beneath the very flat terrain, there 

is a six- to eight-inch surface soil level, then a 38-inch-

deep gray clay, and from that point down to the six-foot 

level is a packed brown clay. The composition of this 

"Beaumont Clay" soil type is clay silt and beach residue. 

The soil is good for crops and many species of trees, but 

soil drainage is poor, and excess surface water is a manage

ment concern. The annual runoff is ten to 15 inches. 

343 SOIL CHARACTERISTICS, Beaumont Clay has several charac

teristics which are of concern to the planner-or developer. 

First, the soil has high swelling and shrinkage tendencies. 

This can cause surface damage to sidewalks, streets, and any 

other surface paving. Next;,i the soil is highly corrosive 

and will eat through unprotected copper or iron pipe in a 

relatively short period of years. In addition to these 

characteristics is the poor drainage quality of the soil, as 

previously mentioned. 



344- WATER TABLE. The water table of the area varies from 

two to ten feet below the surface, with the water table at 

the Ellington location apparently being about five feet. 

There are at least five aquafer levels under the Houston 

region, 

345 MINERAL DEPOSITS. The presence of oil is obviously a 

major geological aspect, but also present within the region 

are extrordinary amounts of gas, sulphur, lime and clay, 

salt, and other mineral deposits. The abundance of these 

elements for the production of organic and inorgajiic chemi

cals has been an important factor to the entire region. 

Mineral Production In the H-GAC Region 
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350 OTHER CONCERNS 

There are various other environmental concerns which a study 

of the Ellington Air Force Base must be concerned with. 

GOLD 

351 FLOODING, The elevation in the enclosed boundaries of 

Ellington ranges from 28 feet above sea level at the south 

boundary to forty feet on the north side of the sight. The 

Ellington vicinity is within the possible hurricane flood 

area, but was a safe five or six miles outside the area dam

aged by Hurricane Carla in I96I. It is outside the flood 

plain projection for the year 2000, 

352 OIL PRODUCTION. Ellington sits on an oil field, but no 

production has taken place. There are some oil wells on the 

east side of Highway 3» No known seismic survey has ever 

been done at Ellington, Within a twenty-mile ia,dius, the 

daily oil production is at least 40,000 barrels a day, 

35̂ ? GROUND FAULT, A geological ground fault runs east-west 

through the center of the base. The land settling has been 

responsible for creating up to ten-̂ inch level changes. Dam

age from the fault occurs only over a long period of time 

because settling Is slow, and it is not the type of fault 

that could cause groxmd tremors. 

354 FLORA AND FAUNA. Ground cover is extremely limited, as 

it was cleared for the base. Even before it was cleared, 

there was only a grassy area. There is a forest ridge two 



miles to the east. 

Wildlife may present an environmental problem for redevelop

ment. There seems to be the Attwater's Prairie and Houston 

Toad living and breeding on the site, especially near the 

runways. It is understood that both are on the endangered 

species list, A study of these is needed, and consideration 

must be taken in redeveloping the area. 

. . > i \ -
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ana HISTORICAL SKETCH 
The actual construction of T̂ l̂lington began September 1̂1-, 

1917, with it opening as a two-unit training center on Nov

ember 27, 1917- After only three years of operation, the 

'Tar Depa.rtment closed the center. It was opened in 1921 and 

1923 for short periods of time, but wrecking operations 

started in 1925. In 192?, a fire disintegrated the last of 

the buildings on site, leaving only the small concrete slabs 

and water tank still intact. From 1930 to 19̂ 10, the govern

ment leased the land to ranchers. In 1940, the Congress 

authorized over seven million dollars to be spent to re

build Ellington, and clearing of the site began. By Novem

ber of that same year, F̂ llington was officially designated 

an Air Corps Station, and it was ready for occupa,nc;y by the 

spring of 194l. It was able to operate for six years this 

time before being put on the inactive list under the Air De

fense Command. The base was placed under 10th Air Force, 

Continental Air Command for the rest of the year. Ellington 

Field officially became Ellington Air Force Base September 

22, 1947, and was a.sslgned to the Air Training Command, 

TTTO years later, the 3605 Navigator Training Wing was acti

vated there, and a new observer training program was befjun. 

The Navigator Training Wing had a lifespan of nine yocirs be

fore phasing out at Ellington. The jurisdiction of Elling

ton Air Force Base went back to the 10th Air Force, Conti

nental Air Command. The host unit became the 257Bth Air 

Base group. November 1, I96O, Ellington Air Force Base vfas 



the first Air Force Base to become "civilianized." Before 

being returned to the 257Bth Air Base Group in February of 

19631 the .host unit was the 446th Troop Carrier Win'K, AIJ.-

Force Reserves. In I962, the National Aeronautics and Space 

Administration brought focus to the base by becoming a ten-

nant unit. 

The 4th .Air Force Reserve Region moved from Randolph Air 

Force Ease to Ellington in July of I969. Later, the 4th 

Region was designated Central Air Force Reserve Region. 

With 111 base realignments, announced by the Secretary of 

Defense on November 22, 1974, Ellington was ordered to close 

by June of 1976. By March of I976, the active Air Force and 

Air Force Reserves units were moved, and the transition to 

inactive status was begun with NASA, Army and Air National 

Guard, Coast Guard, and others remaining as tennants. 



aSO EXISTING OEVELOPMENT 
Surrounded by undeveloped land, Ellington base itself is not 

a highly built-up area. The base occupies about 2100 acres 

(plus federally retained land—203 acres) of flat. Gulf 

coast plain between Houston and Clear Lake City. The total 

2303-acre site can be divided into three sections. First, 

the Airfield on the ea.st side of the base is composed of 

four landing strips and incidentary taxi and turning areas. 

Second is the Central Facilities strip, running roufchly 

north and south through the center of the site, where the 

base headquarters and federal operations are located. To 

the west is the housing and recreation section, which in

cludes the barracks, church, and golf course. 

421 BASE USERS. Of the 2303 acres, l400 are used for air

field and flight facilities. 790 acres are used for support 

facilities, and II3 are leased to various governmental agen

cies: the Coast Guard, F. A. A.,A. F. E. E. S., the Air 

National Guard, NASA, the Army National Guard, and the 

D. 0. L. These groups lease 388,512 square feet of space in 

107 of the 246 buildings on base. (Other buildings are in

volved in aviational usages) These buildings have been 

identified as hangers, offices, utility buildings, and rec

reational maintenance and warehouse facilities. Nearly all 

the buildings on the base were built during World War II. 

They have a wood frame construction, and generally have one 

or two stories in height. Most of these buildings are now 

in deteriorated or delapidated condition. 
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The four runways, which are 9,000, 8,000, and two 4,000 

linear feet, run over a ground fault and are constantly in 

need of repair. At present, some 6200 square yards of brok

en apron pavement and taxiway need to be replaced. FAA-la--

belled "airspace" extends in a circle for a. five-nilo radius 

from the center of Ellington, and, according to the Houston 

Galveston Area Council's 1973 Regional Airport-Airspace Sys

tem Plaji, conflicts with the "airspace" of Houston Hobby 

Airport. 

422 BASE TRANSPORTATION. Roads to and on the airbase are in 

good condition, and because of the flat land and. mild weath

er, tend, to need little maintenance. Highway 3 on the vrest 

side of the base is a State Highway and the link between it 

and Interstate 45. State Highway 225 is being widened and 

Improved. The Houston, Henderson and Galveston railroad, 

vrhich runs parallel to State Highway 3» has a spur x-rhich 

runs into the central facilities strip of the base from the 

south sid.e of the airstrip. 

423 BASE SERVICES. Services at the base are good, with some 

of the essential services being contained on the base. Sew

er treatment facilities, for example, are self-contained and 

located at the south end of the airbase. The facility is 

estimated to have a capacity for serving about 3.000 on-base 

residents. Drainage pipes roin west to east on the base and 

open into a thirty-inch storm drain running north to south. 

The drainage system is good; however, one existing problem 

is the settling which has occured on the base since the 



original airfield contours were made. Drainage has been 

reversed into the hangers and some other support facllitlos. 

Gas is provided by Intex Corporation, vrith lines entering 

north of the main gate and. Into a regulator station which 

supplies gas through feeder lines throughout the vrhole base. 

Vfater supply for the base comes from two sources—first from 

Lake Houston through a forty-inch main which runs next to 

the base on the west side along Highway 3. and second from 

on-base water v-fells which tap into the Houston region aqua

fers (the vrells are 1800 feet deep)„ 



lEVELOPMENT CONSIDERATIONS 
The Ellington project shows the usefulness and advantages of 

utilizing the land bank program as a tool for sound redevel

opment of surplus federal property because: 

-Air Force upkeep is too' high 

-the immediate proposal (a federal complex) is too expen
sive and there vrill be no long-term return on the invest
ment 

-turning it ever to the state would be a burden (the 
state has no plan) 

-it allows time for data collection and assessment, the 
development of land evaluation and plan proposals 

-development is often a response to the immediate poli
tical situations dismissing all considerations for the 
long-range optimum uses. 

Any plan must consider Ellington as part of the entire area 

of Houston. Also, consideration must be given to the fact 

that Ellington could be the Influence for a much larger de

velopment area in the future. 

President Carter has goals for urban revitilization, energy 

conservation, and job generation. The GSA has a responsi'-

bility to these goals and any plan for Ellington must try 

to accomplish them. 

Tlie Ellington redevelopment process could serve as a model 

for handling other base closures in the nation. Through a 

process, it may be possible for local people to improve the 

quality of their lives, strengthen the area's economy, and 



help federal and local governments find the right approach 

to redevelopment planning of surplus federal lands. 

A total planning and redevelopment process must be used: 

—Existing area situation 

•—Area needs 

—Conversion and redevelopment potential 

—Possible redevelopment evaluation 

—Coordination 

—Federal leadership of local development. 



4aa REDEVELOPMENT CONCEPTS 
Several possible redevelopment alternatives surface in a 

study of the Ellington site, its relation to the Houston 

metropolitan regaion, and the considerations for redevelop

ment of the site. Although these are by no means the only 

possible uses of the site, these concepts have the merit of 

seeming likely uses of the site and meeting at least in part 

some of .the specific needs as considerations for the site 

development. 

In the summer of 1978, GSA (General Services Administration), 

in cooperation with Dr. George T. C. Pê tfl, iraade the folloir-

ing proposals as redevelopment alternatives for the 8a,se. 

Among the eight ali;ernative use proposals for the base pre

sented below, no decision has been made. 

V a OFFICE PARK COMPLEX. With the ever-increasing commer

cialization of the area, additional office space is needed. 

The site would have a major advantage as far as location is 

concerned, and it seems that this first alternative is a 

strong possibility. 

442 SPACE RESEARCH CENTER. Ellington Air Force Base is lo

cated only four miles from the Johnson Space Center (NASA), 

so the possible use of the site in connection with the exist

ing space center facilities for the continuing research of 

man's use of and involvement viith space seems apparent. 



443 ENERGY RESEARCH CENTER. With Houston's human resource;̂  

and its location central to the South, this alternative 

seems possible. Making this use seem even more plausible 

is Houston's vast interconnection with energy industries, 

the logical association of such an energy research center 

v-rith the NASA facility and availability of an economic base 

necessary to support such ^. project. Finally, the present 

need for such a facility and the obviously increasing future 

need for a national energy re.search center makes this alter

native seem the most via.blo. 

44̂ 4 INDUSTRIAL RESEARCH CENTER. The site is about six miles 

from the Bayport industrial strip, and could serve for .';,uch 

a purpose, although the proximity of the residential areas 

around the site would seem to dictate that such a facility 

be able to harmonize with the more humane aspects of resi

dential areas. 

l̂̂j-5 REGIONAL SHOPPING GT̂ NTER. With the increasingly rapid 

growth of the region southeast of Houston, a shopping facil

ity might be a necessary development somewhere within the 

immediate locale. The nev̂r Baybrook Mall shopping center on 

Interstate 45 and Bay Area Boulevard seems to be adequate to 

meet this need, casting some doubt on this potential use, 

446 WORLD TRADE CENTER. The use of the site as a world 

trade center is a possibility which must be evaluated in 

light of the fact th3,t many international firms are located 

in the C. B. D., and the liklihood is that most firms vjould 



prefer to locate closer to the heart of the city, rather than 

on the outskirts. However, the development of a lar.'̂ o-sca.le 

center might attract new firms, branch offices, etc., and 

serve a useful function. 

The May, 1978 issue of the Southvrest Airlines magazine re

ported on a new international trade center, novr under con

struction, called 'forld Houston. It is to be a 450' million 

dollar development on 200 acres at North Belt and Drummebt 

Boulevard, with a scheduled completion date of 1980. This 

vrould seem to diminish the need or potential, then, for such 

a development, but in doing so, shows that such a develop

ment concept is indeed a viable one. 

447 Ar̂ USEf-IENT PAR]<:. With the availability of high-level 

technology in large-scale projects today, an extensive and 

highly sophisticated amusement park for the i-egion is anoth

er possibility.. Within the facility, specific attractions 

could be created with controlled environments to allovr the 

visitor almost any experience he might desire. However, a 

facility exists which has the potential, at least, for meet

ing the tourist demand and of being the type of attraction 

vrhich is an asset to the region as a tourist and recreation

al attraction—Astroworld. 

443 HIGH-DENSITY RESIDSNTIAL NEW TOWN. With the alarming 

urban spravrl of the area being a factor in the increasingly 

severe urban transportation problem, and the decrease in 

planned control of city growth and land use, a planned 



residential develop'fient (,̂ uch as presented here r..r, a. concept 

for development of the base)midit do much to ."iv an a,lt3r-

native solution to suburban spra'.-rl. The new town mighh alco 

act as an urban laboratory for future df^v^lopment, not only 

in the Houston area, but in any urban area vrithin the nation. 

The potential for success of such a project vrithin the Hous

ton region might be debatable, hovrever, given the altitudes 

and values of most residents of south Texas. 

The above development concepts seem the most feasible, rivon 

information so far presented within this paper. Of the 

eight potential alternatives for the redevelopment of the 

Ellington site, alternative number 4, an energy reserch cen

ter new town (new tovm being added as one realizes the size 

of the site and need for the diversification of land use 

within such a development) seems to be the most plausible. 

The single land use of large tracts of land within metropoli

tan areas creates many problems. People vrho must move from 

suburban areas to commercial and business districts along 

badly overcrowded transportation networks add to the urban 

problems of congestion and pollution. With the integration 

and diversification of land use, people travel shorter dis

tances from vrork to home and back, reducing the congestion 

and resultant pollution level. Integrated land use allows a 

greater experience of urban scene within an area, and could 

help to create a sense of community, so lacking in today's 

urban developments. 



w 
With these considerations about urban development in mind, 

the most advantageous alternative being the third, this pa

per vrill continue by exploring the potentialities of an 

Energy Research Now Tov.m, after looking at some fed';ral 

recommendations for the site. 



T̂BQ FEDERAL GOALS & POLICIES 
The federal government has come up vrith some genera,! gonls 

and policies to be used in formulating red.evelopment concepts 

as a strategy to suit all possible developiaents. The four 

principal categories are administrative, socio-economic, en

vironmental, and cultural image. 

Administrative 

Need/Goal 

Dispose of federal surplus property for Its highest 

and best use with maximum to the local community and 

the federal government. 

Policy/strategy 

Designate GSA the responsibility of formulation and 

supplementing of redevelopment plans for federal 

surplus land. Use the redevelopment plan as a guide

line for redevelopment of other federal surplus land. 

Stimulate the public and Congressional awareness 

tovrard sound redevelopment of surplus feders.1 land. 

Coordinate with the OEA on the plans for redevelop

ment of closed bases to understand the community im

pact of base realignments. 

Need/Goal 

Promote and guide the redevelopment of surp].us fed

eral land into most desirable and suitable urban 

project to fit local, regional, and federal interests. 



Policy/strategy 

Evaluate all planning concepts and determine the most 

appropriate alternatives for redevelopment. 

Adopt good urban design principles and approaches to 

develop an ideal urban settlement. 

Socio-economic 

Need/Goal 

Promote job opportunities and strengthen the area's 

economy. 

Policy/strategy 

Encourage development of industries, businesses, 

and public services. Protect federal interest and 

develop mineral resources vrith site development. 

Need/Goal 

Establish a high quality of life for all residents. 

Polic.y/strategy 

Create organic and balanced development for working 

and recreation. 

Provide facilities, utilities, and services for pro

moting a healthy community, 

Need/Goal 

Achieve a balanced, optimum socio-economic integra

tion of housing. 



Policy/strategy 

Develop all types of housing in all price-ranges to 

offer housing opportunities to a cross-section of 

the population. 

i!nvironmental 

Need/Goal 

Preser̂ /e and develop the natural environment to 

unite man and nature more effectively. 

Policy/strategy 

Create a harmonic relationship between man-made 

structures and open spaces. 

Develop medium and high-rise structures to preserve 

more open spaces. 

Need/Goal 

Create and maintain a healthy and safe environment 

for all human activities. 

Policy/Strateg.Y 

Develop a balanced relationship botvreen land, use 

patterns and transportation systems. 

Separate pedestrian and automobile traffic, and in

tegrate walkvra.ys with parks and recreation areas. 

Aesthetic and Cultural 

Need/Goal 

Enhance the aesthetic qualities and attractiveness 

of this redevelopment. 



P o l i c y / s t r a t e g y 

Encourage good urban design to c r e a t e v i s u a l images 

fo r the d.evelopifient. 

Need/Goal 

Develop Ellington AFB as a landmark for Houston and 

a development model for the nation. 

Polic.v/Strategy 

Utilize local Images and development potentialities 

to create unique concepts for planning, design, and 

development. 

Select a unique theme of development to enhance lo

cal, state, and national cultural heritage. 

Today, federal, state, regional, and local governments play 

a central role in the process to achieve sound redevelopment 

of federal base closures. The closures offer a unique op

portunity for these levels of government to work together to 

develop sound policies in urban planning. 



^BO FEDERAL CONSIDERATIONS 
The land bank concept is by no means a ney one. The seven 

original* states of the Union ceded around 233 million acres 

of their land to the federal government. Through the years, 

the federal government has obtained an additional billion 

acres of public domain. The last acquisition vras the pu.r-

chase of the state of Alaska in 1867-

About one-third of the total land area of America today is 

United States public land holdings. More than half of this 

land is in a land bank form, which has not been dedicated to 

a specific use. 

The surplus base closures bring about an immediate economic 

impact in the community, and immediate relief is sought. 

Ô uick decisions neglect long-range benefits for the communi

ty, and this is x-rhere a land bank system might help relieve 

some of the tension. 

With an ever-increasing population demanding and competing 

for large tracts of land close to urban centers and vacated 

by base closures, the land bank mechanism can plan an impor

tant role. It gives time to study overall comprehensive 

studies and alternatives before federal disposal. The deci

sion to put Ellington in a land bank illustrates the option 

of maintaining a prime tract of land for meeting future 

needs. The federal government can retain control in this 

vray, and permit future development as needs are identified. 



As of the present time, the base is being used to house the 

National Guard, NASA, Coast Guard, and others. Facilities 

could be leased on a short-term basis for storage and com

patible uses. There is a definite need to make the federal 

land disposition program more responsive than it has been in 

the past. Land must be seen as a resource and not as a dis

posal asset. Through land use planning and. the land bank 

system, a sense o.f improved governmental responsibility vrill 

be seen, and passed to future generations. The lack of 

large, well-located prime land in our urban centers demands 

the increased use of the land bank system. 

This Ellington redevelopment process, under the lâ nd bank 

concept, can serve as a model for other base closures In the 

nation. The land bank affords an excellent opportunity for 

sound community redevelopment. 
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have increased. Unfortunately, American energy consumption 

has increased over the same time span, and total American 

energy demand is expected to increase 200^ in the thirty-
4 

year period between 1970 and 2000„ The problem has become 

critical. American oil reserves are expected to be exhaust

ed by the year 1995• 

America, with only 6% of the world's population, expends 

one-third of the world's total energy. We are, in large 

part then, responsible to the world community to lead the 

way in discovering and utilizing new methods of energy pro

duction. It is in our ovm interest to do so. The availa

bility of adequate energy supplies is a basic requirement of 

a civilized society. To avoid the shortages and resulting 

disastrous effects on our economy and culture, steps must 

now be taken to ensure the adequate supply of energy through 

the "mid-term" transition from fossil fuels, which can only 

meet increasing world demands until the late 1990's, even at 

the highest levels of production, to some other source(s) of 

energy, which will again allow the United States to be an 

energy-exporting nation, as it was during the 1940's and 

1950's. 

Energy has given wings to ideas, goods, and people; it has 

allowed the world to become a neighborhood. The energy 

problem is a comprehensive one, affecting all human action: 

technology, economy, culture, even politics. With the anri 

ticipated world energy use at the end of the century fore

cast to be over four times what It was in 1970, the pressing 
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5^0 ENERGY 

U.S. Energy Consumption By Sector, 1976 

TRANSPORTATION RESIDENTIAL/COMMERCIAL 

Nuclear 5% 

Hydro 5% 

ELECTRICITY GENERATION INDUSTRIAL USES 

Residential and Commercial 
13.8 Million Barrels Oil Per Day' 

Industry 
13.7 Million Barrels 

on Per Day* 

Transportation 
9.5 Million Barrels 

on Per Day* 

. 'Oil Equivalent 
(Electricity Losses Allocated) 

Source: Federal Energy Administration^ ^^U^e^Ay^ 

The term "fenergy crisis" has become part of the common vo

cabulary. The energy crisis might be described as the real

ization that the era of cheap fossil fuel energy is drawing 

to a close. The analysis is simple: the United States' de

mand for energy is increasing, while oil and gas supplies 

are dwindling. Increased national consumption, coupled with 

declining domestic oil production and the "over the barrel" 

position in which the Arab oil producers have put the United 

States, paints a possible scenario of serious economic and 

cultural disruptions within our country by the end of this 

century. Research and development programs, which could 

supply short and mid-term solutions to the developing short

age (while continuing in the search for the "final answer" 

to man's energy needs) is necessary if the nation is to meet 

its energy requirements, 

^1 THE PROBLEM. "The era of low-cost energy sources is al

most dead, Popeye is running out of cheap spinach."! Amer

ica has enjoyed low-cost energy in the form of wood, coal, 

gas, and oil, and a highly efficient free market system for 

energy production and distribution. In I85O, more than 90?S 

of all energy was supplied by wood-burning processes, but 

by 1900 coal had replaced wood as the prime energy source, 

accounting for 70^ of the total. Only 50 years later, oil 

^nd natural gas had become the principal sources of Ameri

ca's energy, and by 1970, these fossil fuels supplied some 

75^ of our needs. 
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The cost has been low. Until 1972, only W/o of our Gross 

National Product was annually spent on energy, compared with 

Europe, which has spent 10^ to \3fo (and now higher) over the 

past three decades. This is evidenced in our society and 

economy by such things as the throw-away aluminum can, the 

frost-free regrigerator (which uses about 60^ more energy 

than a comparable "normal" refrigerator), the excess packag

ing of consumer products, the glassy expanses in our archi

tecture, the suburb, and the rapid proliferation of the auto

mobile , 

Despite our tremendous past reserves, we now import more than 

25^ of our total energy supply, and of that, we are now im-

porting almost 50?S of the oil this nation uses. It was the 

OPEC oil embargo of 1973 that first made the public aware of 

what energy experts had. been predicting for several years— 

that we could no longer produce enough energy to meet our 

own needs, and that we were (are), in effect, "over the bar

rel" energy-wise. 

The United States lacked a single, national, comprehensive 

energy policy to define its needs and objectives. Perhaps 

such a policy would have averted the shortages of the 11973-

1974 winter and placed this nation in a better bargaining 

position with the OPEC countries. It was, however, on the 

heels of the embargo that the federal government began to 

espouse "energy self-efficienoy by the Mid-80's."-̂ ^ However, 

oil production in the United States, which peaked in 1970, 

has since seen a steady decline, and foreign oil imports 
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Averaged projected demand for direct use of 
primary energy. 
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Projected world energy demand through the year 

2000. 

have increased. Unfortunately, American energy consumption 

has increased over the same time span, and total American 

energy demand is expected to increase 200^ in the thirty-
4 

year period between 1970 and 2000„ The problem has become 

critical, American oil reserves are expected to be exhaust

ed by the year 1995• 

America, with only 6% of the world's population, expends 

one-third of the world's total energy. We are, in large 

part then, responsible to the world community to lead the 

way in discovering and utilizing new methods of energy pro

duction. It is in our ovm interest to do so. The availa

bility of adequate energy supplies is a basic requirement of 

a civilized society. To avoid the shortages and resulting 

disastrous effects on our economy cuid culture, steps must 

now be taken to ensure the adequate supply of energy through 

the "mid-term" transition from fossil fuels, which can only 

meet increasing world demands until the late 1990's, even at 

the highest levels of production, to some other source(s) of 

energy, which will again allow the United States to be an 

energy-exporting nation, as it was during the 1940's and 

1950's. 

Energy has given wings to ideas, goods, and people; it has 

allowed the world to become a neighborhood. The energy 

problem is a comprehensive one, affecting all human action* 

technology, economy, culture, even politics. With the ani-i 

ticipated world energy use at the end of the century fot^-

cast to be over four times what it was in 1970, the pressing 



need to find a viable and economically feasible substitute 

for fossil fuels is apparent. 
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The data which might be presented at this point to show the 

full measure of the crisis is voluminous; the amount of 

American energy expenditure, the rate of growth of that ex

penditure, the forthcoming shortages (both in this country 

and In the world), and the various resulting troubles would 

necessarily be included. It is not within the scope of this 

paper to fully develop the complexities and multitudinous 

aspects of the energy crisis, but a few conclusions may be 

asserted; there is indeed a very real problem; that problem 

will not go away by ignoring it; the United States as the 

most prodigious user of energy has a responsibility to lead 

the world in research and development; and a broad new wave 

of energy technology is needed to meet the crisis head-on. 

^UWN-CC> 513 RESEARCH NEEDED. The energy technology research needed 

deals with the investigation and application of scientific 

and engineering knowledge into the problems of locating, 

extracting, developing, storing, distributing, and utilizing 

in a clean, convenient, and economical manner, available 

energy sources. Many.organizations—industrial, governmen

tal, and educational—are investigating the problem, arid 

making great progress in providing alternate methods of en

ergy production to meet America's annual ^% increase in en

ergy needs. 

The industrial, transportation, electrical generation and 

residential and commercial use of electricity in this 



U.S. ENERGY PRODUCTION 

SINCE 1840 

country is about equal (each approximately 25^ of the total 

energy usage), and point out the need for increased energy 

resources. Consider the fact that electricity production 

will have to rise by 390^ by the year 2000 to meet the ex-

pected need. Research into new (or revised)methods of en

ergy generation for electricity and heat is being carried 

out in alternate energy sources. Among these are gas and 

oil, coal, hydroelectric and geothermal, wind, nuclear, and 

solar. These alternate energy sources and the research 

which is taking place will be examined during the following 

sections. 
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Source: NSF/NASA/Utility Wind Energy Conference Report. 
December 17, 1974. 

513 NATURE OF ENERGY. Before doing so, however, it seems 

appropriate to, briefly consider the natuire of energy. Ener

gy is fundamentally the ability to do mechanical work, pro

vide heat, or supply electricity. It may be in various 

forms. It could be kinetic energy—mechanical energy— 

which is the most common and most commly thought of. The 

windmill, the water wheel, the steam engine, and the turbine 

generation of electricity in a hydroelectric plant, or an 

explosion are all examples of kinetic energy at work. Heat 

is another form which energy takes. Heat from the burning 

of fossil fuels such as coal, gas, and oil provides heat for 

homes and cooking, as vfell as for the steam generator. 

Electrical energy is another form. It is really an inter

mediate state of energy which can be converted cleanly and 

conveniently to kinetic energy. (United States' demand for 

electricity doubles every ten years.) Radiation is the 

fourth form which energy may take. Radiation is highspeed 



electromagnetic waves, such as sunlight, radio waves, and x-

rays. 

514 THE SOURCE. The sun, of course, is the initial source 

of virtually all the earth's energy. Sunlight gives life to 

vegetation which eventually forms gas and coal and oil. The 

sun evaporates water from the seas, and takes it, in the 

form of clouds, across the continents, dropping the moisture 

as rainfall into the rivers, from which man may draw power 

through his water wheel. Even the winds are a result of the 

heat the sun provides in the earth's atmosphere. It is in

teresting to realize that y)% of the raidlatlon from the sun 

never reaches the earth through the atmosphere, that another 

30^ is,in effect, "reflected" off the atmosphere before it 

even has the chance to enter, and that finally only about 

17!̂  of the full energy of the sun which falls on the earth 
Q 

actually reaches it. 

The sun is the primary source of energy, but other energy 

resources are to be found all around us. The following sec

tions will briefly describe those resources and man's in

quiry into them. 



BARRIERS TO DEVELOPING ALTERNATIVE ENERGY SOURCES 

Technology 

Enhanced oil and gas recovery 

Synthetic liquids and gases and 
direct utilization of coal 

Geothermal 

Light water reactors 

Liquid metal fast breeder reactors 

Solar heating and cooling 

Solar electric 
Solar thermal electric 
Solar photovoltaic 
Wind energy 
Ocean thermal energy conversion 

Fusion 

Issues and Areas of Uncertainty 

Federal oil and gas pricing policies 

Federal energy policy 
Disposal of spent material 
Water consumption 
Strip mining and reclamation 
Sulfur oxide standards 
World oil prices 
Capital requirements 

Lack of comprehensive resource information 
Lack of proven domestic technology 
Legal and regulatory complexities 

Limited uranium reserves 

Economic uncenainty 
Safety 
Radioactive waste management 
Insufficient engineering base (breeders) 
Fuel cycle performance (breeders) 

Economic uncertainty 
Limited geographic applicability 
Need for convention backup 
Legal complexities 

Economic uncertainty 
Legal complexities 
Lack of proven technology 

Very early in the development cycle 

Source: Creating Energy Choices for the Future, Energy Research and 
Development Administration, 1976. 



5Sa OIL & GAS 
Oil and gas, the fossil fuels, have played the leading role 

in America's energy story. Their use has helped to make 

America the strongest, richest nation on the face of the 

earth, and of all time. Yet within their use, even as the 

result of their use, Americans are now experiencing serious 

problems,which stem from (l) the growing shortage of oil and 

gas (coupled with American dependency on the energy produced 

by fossil fuels), (2) the economic disadvantage the United 

States is now confronted with by the oil-rich nations, and 

(3) the use of the principle petroleum-using device, the 

automobile, 

This section will highlight the history and use of petroleum 

and gas with emphasis on the short- and long-term difficul

ties their shortage confronts us with. The section will also 

take a look at potential conversion from fossil-fuels to al

ternate energy resources and the future of oil-production. 

521 OIL AND GAS HISTORICAL PERSPECTIVE. As every schoolboy 

learns, oil and gas go together. The discovery of one often 

indicates the presence of the other. Petroleum and natural 

gas are fossil fuels. This simply means that they are under

ground resources, the result of thousands of years of natural 

process acting on decaying organic matter. We think of oil 

as coming from the decomposition and change-of-state of an-

dent animal forms such as the dinosaur. Oil and gas are 

formed not only from animal tissue, but also from plant 



material. They are an irreplaceable resource, since there 

are no more dinosaurs around, and will soon (at present 

rates of extraction) be depleted. This exhaustion of one of 

nature's most useful products will be a sad event in man's 

history. 

The influence of oil and gas-related technology are so fun

damental as to be overlooked. Yet the effect of their use 

on American society has been tremendous. 

The energy revolution in the twentieth century has 
transformed America within lifetimes. Twenty mil
lion older Americans can remember reading.by can-
lelight and splitting wood or carrying coal to 
feed the wood stove or potbellied room heater. 
They put ice cards in and stored perishables in 
the cool cellar or window box. They used tin 
basins and tubs, chamber pots and outdoor privies. 
Cooking, washing, cleaning house and doing other 
chores were tedious hard work. 

In this country during the early 1900's, farmers 
worked their land with musclepower—human or 
animal. Housewives scrubbed clothes on wash
boards, beat rugs with sticks or brooms, cooked in 
big pots over slow fires, and pumped water and 
plucked chickens by hand. Children walked to 
school and after a few years, they walked to work 
or to the store,^ 

The rapidly increasing supply of energy—electricity from 

fossil fuels (and coal) and energy from petroleum products— 

has changed the way Americans live enormously. It has be

come practical to travel long distances to work (or for 

pleasure), and to enjoy a standard of living within their 



ROTARY DRILLING RIG 

Crown block 

Travelling block 

Swivel 

Mud hose 

Draw works 

Mud pump 

Drill pipe 

homes that the pharoahs and ceasars would envy. Television, 

radio, refrigerators, washing machines, central heat and air 

conditioning (and the list goes on and on), all have been 

powered (primarily) by generators which use the fossil 

fuels. 

This energy boom is now seen by the majority of Americans as 

a mixed blessing. It has caused blemishes on the land and 

shore. It has given us pollution, smog and contaminated wa

ter. The nation is crisscrossed with highways, streets, and 

parking lots—all suffering from acute congestion—and has 

introduced us to the joys of the blackout (remember the 

"night of the animals" in New York). 

Oil, of course, has been known throughout the history of 

man. Pharoah probably greased the axles of his chariots 

with oil seeping to the surface, Hannibal urged the ele

phants on with heat from oil fires. And petroleum tar 

helped to msike water-tight the Nina, Pinta, and Santa Maria 

for Columbus, The first oil well was drilled in the United 

States in 1859» and the discovery of oil at Spindletop in 

1901 "fueled" the growth of Texas, 



U.S. PETROLEUM MILESTONES 

Pioneer Period 

1859 

1905 

1925 

1930 

»945 

First U.S. oil well drilled 
High tide of Rockefeller's Standard Oil 
Trust: petroleum supplies only 10% of U.S. 
energy 
U.S. produces 71% of the world's oil 
Conditions of glut: oil sells for 10^ a barrel 
U.S. uses 4!/^ million barrels of oil a day 
while supplying 70% of allied war needs. 

Golden Age of Oil 

1949 

1953 

>954 

1955 

U.S. is an oil-exporting country 
U.S. oil companies account for about half of 
world oil production 
U.S. pumps half of the world's oil from 
domestic fields and consumes nearly all of 
it in this country 
U.S. has 20% of the estimated world crude 
oil reserves 

Maturity and Decline 

1961 U.S. proven reserves reach a peak and begin 
to decline 

1970 U.S. production peaks and begins to decline 
1973 U.S. imports 38% of the oil it uses 
1973 U.S. annually consumes about 30% of the 

world oil supply 
1973 U.S. has only 5% of proven world reserves 
1978 U.S.imports 50% of the o i l i t uses 



U. S. OIL USES 
1975 

U.S. ENERGY CONSUMED 
1975 

Other 3% 

522 FOSSIL FUEL USE. It would be impractical to attempt to 

list even a small portion of the widely diversified types of 

oil and gas-related use which occur within the United 

States. The use of gas for heating occurs in about 60?S of 

American dwellings. Oil and gasoline are, of course, neces

sary for the more than 180 million American cars and trucks. 

These two facts alone show how obviously important oil and 

gas are to the nation, without any further detailing of their 

use. 

The problem associated with the fossil fuels at this point 

is their depletion. While scientists will indicate that ac

tual oil reserves are not that near depletion, economists 

are compelled to point out that the practical oil supply 

(that oil which is economically feasible to extract) is rap-

edly nearlng exhaustion. Estimates on the phasing out of 

wide-spread oil production range from the early 1990's to 

sometime in the first few decades of the twenty-first cen-

2 

tury. Whatever the date may be, it has become excruciat

ingly obvious that within the next ten to thirty years a 

substitute for oil must be found. Gas, it seems, is in 

large enough supply to last somewhat longer, but the even

tual depletion of the natural gas reserves of the world is 

a fact which must be dealt with soon, if present rates of 

consumption continue. The long-term solution then is to 

find a viable alternate energy source for oil and gas. 



U.S. Energy Demand and Supply Projections 
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The short term, however, may be more difficult. Vfhen one 

speaks of the energy crisis, the real issue is the shortages 

which must be dealt with during the next ten to twenty years. 

On the short-term then, the solution to the energy problems 

of oil is to be foxind in a change-over to alternate conser

vation sources, processes for increased use of petroleum 

residues, off-shore drilling, and increased recovery rates 

in existing wells. With natural gas, new methods of in

creasing production (underground explosions to free more 

gas, for example) are needed. 



Considering that the United States imports more than 50̂ ^ of 

its oil, and that imports of natural gas are increasing, de

pendency on foreign oil places the United States in a dan

gerous political and economic position. 

T Y P I C A L P R O J E C T T I M E S 

( F r o m g o - a h e a d t o p r o d u c t i o n ) 

TYPE OF F A C I L I T Y Y E A R S T O C O M P L E T E 

COAL-FIRED POWER PLANT 

SURFACE COAL MINE 

UNDERGROUND COAL MINE 

URANIUM EXPLORATION 

AND MINE 

NUCLEAR POWER PLANT 

HYDROELECTRIC DAM 

PRODUCE OIL AND GAS 

FROM NEW FIELDS 

PRODUCE OIL AND GAS 

FROM OLD FIELDS 

5-8 YR. 

YR. 

^^ 5-8 YR. 

3-10 YR. 

1-3 YR. 

TYPICAL M I N I M U M TYPICAL M I N I M U M 
TO M A X I M U M 

Gas and oil imports present new dangers to the United States, 

One of them is rising prices, the price of oil already being 

five times its price five years ago. Oil spills have ruined 

many miles of coast line, and liquified gas shipped into ma

jor American harbors presents a terrifying potential danger. 

With a liquified gas "spill", the heavy gas vapors "roll" 

like a fog across water or land until it meets an open 

flame, at which time "all hell would breaJc loose". Imports, 

then, are not the best solution to the short-term shortages 

of these energy fuels. Conversion to alternate energy 

sources is, 

523 ALTERNATE ENERGY SOURCES. Conversion to alternate ener

gy ̂ sources will require time and effort on the part of Amer

ican industry and government. Those alternate energy sour

ces will be discussed in greater detail in subsequent sec

tions of this chapter. At this point, however, it should be 

noted that conversion from oil and gas to other forms of en

ergy is possible. The necessary objective of research and 

development is the making of such conversion away from oil 

and gas economically feasible. Experimental cars now run on 

methane, alcohol—even hydrogen—but until the cost per mile 

of these other fuels is equal to or lower than the cost of 

gasoline, it will be difficult to accomplish much of a 
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change-over. Methane and hydrogen also present themselves 

as a possible substitute for natural gas, but until the cost 

per BTU is equivalent to that of natural gas, any widespread 

conversion is unlikely. Research is needed to find economi

cal methods of production of these alternate, inexhaustible 

energy sources, in order to make them competitive with ex

haustible fossil fuels. 
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524 FOSSIL FUEL FUTURE. With the consideration of the 

change-over which must take place comes the question, "Why 

not do it now?" If other methods of energy production could 

be found to replace the use of fossil fuels, continued use 

of fossil fuels (at a much slower pace) could continue. 



SHALE OIL FACT SHEET 

Gross energy content of 
shale o i l ' 

Recoverable reserves^ 

U.S. resources (known)^ 

U.S. resources (total)^ 

Concentration' 

18,330 - 18,680 Btu/lb 

80 billion barrels 

2,200 billion BOE^ 

140,000 billion BOE« 

10.5—75 gallons/ton 

' B O E " Barrel oil equivalent 

Sources: 1. Synthetic Fuels Data Handbook, Cameron Engineers, 
1975. 

2. USGS Circular 523, 1966. 

Some who read this may wonder about the "great reserves" of 

oil that the United States has in the form of oil shale in 

the western part of the country. Oil shale—marlstone—can 

produce oil when "cooked" at 900°, and high-grade shale may 

contain up to ten gallons of oil per ton. There are, howev

er, a few drawbacks which become obvious when one takes a 

closer look at the possibility of shale oil production that 

the oil company advertises in Newsweek. The most optimistic 

experts estimate that there may be as much as 600 million 
3 

barrels of oil under federal lands in Utah, Wyoming, and 

Colorado. That tremendous figure sounds like a godsend for 

energy-hungry America, 

The truth is, however, that the technical, economical, poli

tical, and environmental problems of extracting crude oil 

from shale relegates this potential energy source to a minor 

status. In the process of extracting oil from the shale, 

large amounts of water are needed, Utah, Colorado, and 

Wyoming are not known for their vast amounts of easily ob

tainable water. The importation of water for the extraction 

process becomes, therefore, a major obstacle to any large-

scale oil extraction. Economically, the time, labor, and 

materials needed to extract shale oil would make the cost of 

that oil prohibitive. Fifteen tons of shale can yeild one 

barrel of oil; one barrel of oil can give off 5«8 million 
h , 5 

BTU, One American uses 360 million BTU each year.-̂  The 

average American home {'},h persons) uses 1,220 million BTU 

each year. Therefore, the average American home uses 210 

barrels of oil each year for all activities, and 3»150 tons 



of shale oil rock would have to be moved to supply those JA 

Americans with energy for one year. 
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Source: Final Environmental Statement for the Prototype OH 
Shale Leasing Program, U.S.D.O.I. 1973. 

SCHEMATIC DIAGRAM OF OIL 
SHALE SURFACE PROCESSING 

Politically, few governors would like to face the environ

ment problems resulting from the production of shale oil. A 

ton of rock may give up to ten gallons of crude, but many 

hundred thousand tons of rock would have to be moved to maJce 

shale oil a significant source of energy. These western 

lands are among the most scenic and unspoiled in the nation. 

To allow such vast surface mining (and the scars it would 

leave) would be a political suicide. 

If the problems of disposing of the spent rock material, wa

ter consumption, strip mining land reclamation, and pollu

tion (from the high sulphur content of the shale oil) can be 

overcome, then shale oil may become a source of petroleum 

some time in the future. It would seem, however, especially 

in light of the-economic problems of large-scale shale oil 

production, that exploitation of this source of petroleum 

does not constitute a realistic answer to the immediate pet

roleum shortage this nation is facing. It is hoped that the 

development of other sources of energy holds more potential 

for solving the short-term problems of the energy crisis. 



DISTRIBUTION OF WORLD OIL RESERVES, JANUARY 1. 1977 

Area/Country 

North America 

United States 
Canada 
Mexico 

South America and Caribbean 

Middle East 

Saudi Arabia 
Iran 

Kuwait 
Iraq 

Abu Dhabi 
Other 

Europe 

Africa 

Libya 
Nigeria 
Other 

Communist Countries 

U.S.S.R. 
China 
Other 

Asia-Pacific 

World Total 

Reserves 
(millioni of bbis) 

44.500 

31,300 
6,200 
7,000 

22.608 

326,281 

110,000 
63,000 
67,400 
34,000 
29,000 
22,881 

24,539 

60,570 

25,500 
19,500 
15,570 

101,100 

78,100 
20,000 

3,000 

19,391 

598,990 

Percent of 
World Reserves 

7.4 

5.2 
1.0 
1.2 

3.8 

54.5 

18.4 
10.5 
11.3 
5.7 
4.8 
3.8 

4.1 

10.1 

4.3 
3.3 
2.6 

16.9 

13.0 
3.3 
0.5 

3.2 

100.0 

Source: "Worldwide Oil at a Glance," Oil and Gas Journal, December 27, 1976, pp. 104. 105. 



flf ] 
S3a COAL 

The United States Has Shifted to 
Different Fuel Use Patterns 

100 

Petroleum 
& 

Natural Gas 

1860 1880 1900 1920 1940 1960 19B0 

Source; U.S. Bureau of Mines and Federal Energy Administration. 

Closely related to the "fossil fuels" and another natural 

energy source of the earth, coal has been a major supplier 

of power for the nation for many years. A look at that his

tory of American usage, the potential that coal holds for 

meeting the futre needs within the country, the problems as

sociated with the increased production and use, and the new 

developments associated with coal production will be brief].y 

examined in the following subsections. 

531 THE FAST. Coal has been used for centuries as a source 

of energy to meet man's needs. Brought to this country by 

English immigrants, the methods and expertise of former Brit

ish coal miners gave rise to a huge coal industry by the mid-

1800' s. As coal production began in the eastern sections of 

the country, notably in the Appalachians, its use steadily 

began to replace the American wood fuel use. Despite oil 

becoming a significant resource for fuel in the first half 

of the twentieth century, coal usage soared during the first 

and second world wars, being a tremendous boom to both war 

efforts. Although coal has supplied an ever-decreasing per

centage of the total American energy consumption, its pro

duction remained relatively steady after World War II, but 

has increased over the past six years. 

The use of coal seems a certainty for many decades to come, 

and its vast reserves in this country are being held out as 

as potential solution to the energy crunch we now face. 



J 532 THE POTENTIAL. The majority of American coal is used 

for the generation of electricity by American utilities, fol

lowed by industrial consumption, and far behind by the ex

port of coal, (see graph below.) 
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The United States is a coal-rich nation, with reserves po

tentially large enough to meet our domestic needs for cen

turies. It should be noted,however, that coal production 

meets only 1.3% of the total energy needs of the country, and 

is therefore not an immediate candidate for the aleviation 

of energy shortages which will occur in this country before 

the end of this century. The reserves of coal are "supply-



constrained," as it takes five to eight years to open any 

new large coal mine, and the capacity to supply coal to in

dustry is limited for several years after that. In spite of 

this, experts place the potential coal production at over 

one billion tons a year by the year 2000. (See chart.) 
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Coal supplies may be viewed as-being further extended by 

processes which have been developed to convert coal into oil 

and gas substitutes. The problems associated with the use 

of coal as an energy source will be covered in the next sub

section. 

533 PROBLEMS. The initial problem with coal usage is the 

basic consideration that production of coal is limited, and 



constrained," as it takes five to eight years to open any 

new large coal mine, and the capacity to supply coal to in

dustry is limited for several years after that. In spite of 

this, experts place the potential coal production at over 

one billion tons a year by the year 2000. (See chart.) 
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processes which have been developed to convert coal into oil 

and gas substitutes. The problems associated with the use 

of coal as an energy source will be covered in the next sub

section. 
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constrained," as it takes five to eight years to open any 

new large coal mine, and the capacity to supply coal to in

dustry is limited for several years after that. In spite of 

this, experts place the potential coal production at over 

one billion tons a year by the year 2000. (See chart.) 
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Goal supplies may be viewed as-being further extended by 

processes which have been developed to convert coal into oil 

and gas substitutes. The problems associated with the use 

of coal as an energy source will be covered in the next sub

section. 

533 PROBLEMS. The Initial problem with coal usage is the 

basic consideration that production of coal is limited, and 



that as an energy source, it may meet only one-fourth of the 

nation's power needs at maximum production sometime in the 

future. This is complicated by the dramatic increase in 

American energy consumption. Even massive efforts by the 

coal industry can hope to meet only a small part of the ris

ing demand. 

There are serious problems in the use of coal. It is an 

expensive fuel in terms of efficiency, and is a major cause 

of air pollution, especially in the eastern United States. 

Coal-fueled power plants are often less than 35/̂  energy ef

ficient, and the sulphur in coal releases sulphur dioxide in

to the air. When the sulphur dioxide combines with water, 

such as on the exposed surface of a building, it makes sul

furic acid. Generally, western coal has fewer impurities 

like sulphur than feastem coal has, but it is of lower qua

lity. 

The other damage done to the environment is the effects of 

strip mining on the land. "The coal industî ^ is the major 

despoiler of the environment in the U. S....(because of its) 

contamination of the air and disruption of the land." 

As to the potential conversion of coal into petroleum sub

stitutes, there are also problems involved with the techno

logy (pollution resulting), and the lack of sufficient in

centives to industry to develop and employ these coal con

version processes. 



Efficiency, pollution, and production problems plague the 

use of coal as a major source of energy, but new develop

ments offer hope that these problems may be overcome, 

53^ NEW DEVELOPMENTS. Technically, it is possible to convert 

coal into a substitute for oil. The process of coal liqui-

fication and gasification has been known for several decades. 

Two methods are used for the coal conversion: a synthesis 

process which gives a synthetic oil, and a liquification 

2 

process where pressure and heat yield a liquid coal. Dis

tillation of coal will require large-scale governmental and 

industrial effort, especially in reducing the amount of pol

lution which results from the conversion process. 

The newest, and to many obseirvers, the most exciting devel

opment in the obtaining of power from coal is the use of the 

MHD generator, MHD is short for magnecohydroydynamics, 

MHD is the "generation of electricity by causing a conduct

ing gas of plasma to flow through a magnetic field,,,the 

moving plasma replaces the conducting wire (of an ordinary 

electrical generator), A MHD generator, using pulverized 

coal for fuel to form a 5,000-degTee plasma, would improve 

steam plant efficiency from 35/̂  to more than ^%, The use 

of a MHD translates into a 30% reduction in the amount of 

coal needed to generate a megawatt of electricity. Although 

the MHD generator may be used with other energy source fuels 

(to be discussed in connection with solar usage in a later 

section of this paper), it presents a technical breakthrough 

for the coal-fueled power industry, and "could be a key ele

ment in the country's energy program in just a few years."-' 
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5̂ 2 THE PROS AND CONS. Unfortunately, hydro-electric power 

supplies less than 1% of the nation's energy requirements, 

and the United States Geological Survey reports indicate 

that the areas which are prime candidates for massive elec

trical production are, for the most part, already developed. 

This seems to be the major drawback to federally-financed 

power plant projects, and the aspect which will probably con

tinue to limit the contribution of hydroelectric power gen

eration to 13% of the nation's electrical output. Power 

plants which utilize stored water (in reservoirs) for energy 

production are costly. Land moval, river diversion, the 

labor and start-up costs are fairly high. However, the ad

vantages of hydroelectric power stand out noticeably. The 

energy source (flowing or stored water) is continually and 

naturally replenished by rainfull. No irreplaceable energy 

source is depleted. The conversion to electricity is highly 

efficient, (See appendix for energy conversion efficienty 

chart,) There is no pollution, waste heat or deadly waste 

material as a result of the operation of a hydroelectric 

plant. In addition to this, dams and reservoirs often prompt 

the development of recreational areas, 

5'̂3 AN OVERLOOKED POTENTIAL. Although sites for large-scale 

hydroelectric power plants are already developed, tens of 

thousands of miles of small streams and rivers pose a poten

tial source of electricity for small power-plants which could 

provide electricity for private homes or villages. A stream 

as narrow as six feet across can generate adequate power for 

a normal household. Private power plants are now operating 



on streams around the country. They are providing low-cost, 

clean, efficient power and the economics of developing such 

small hydroelectric energy producers are good. A wide

spread movement to tap into these potential energy sources 

could, over a short span of time, begin to provide signifi

cant cunounts of electricity. They would have the added bene

fit of mcLking the isolated farm or village energy-sufficient. 

5 ^ GEOTHERML ENERGY. Geothermal energy, the heat inside ' 

the earth, is a vast untapped potential source of energy. 

Scientific theory attributes the heat to radioactive decay 

of certain elements deep within' the earth's core, together 

with the frictional heat caused by movement of the earth's 

crust. 

The energy takes three forms: steam, hot water, and hot, 

dry rock. Steam, in the form of surface geysers, is found 

in several areas of the country, such as Yellowstone National 

Park in Wyoming. Hot water, warm springs, and mineral wells 

are found in many of the states, but hot, dry rock is a nat

ural phenomenon to the western states. The map on the fol

lowing page locates the major geothermal fields and explora

tion in the United States. 
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Another method of tapping the latent energy of hot dry rock 

is being explored at the Department of Energy's Los Alamos 

lab in New Mexico, The process forces water into the I'ock 

bed to extract heat. Research into this and other processes 

of capturing the earth's heat are under investigation at 

this federal research facility. 

The Lawrence Livermore Lab in California, in cooperation with 

the D. 0. E. and the University of California, is experiment-

ing with a "total flow" geothermal turbine. The process al

lows the use of a combination of steam and water (most often 

occuring form of geothermal heat) in an electricity-produc

ing turbine. Efficiency increases of 20^ and 30% over con

ventional "steam only" turbines are being experienced by the 

"total flow" turbine, constituting a major advance in geo

thermal technology. 

5̂ 7 STATUS OF GEOTHERMAL HEAT RECOVERY. As yet, mass pro

duction of electricity from geothermal energy cannot compete 

with other sources. It seems that the utilization of tapped 

steam and water for direct heating and industrial purposes 

has the most immediate potential. The D. 0. E. has stated 

that 

if a modest research and development program were un
dertaken, (it is) estimated that by 1985 approximately 
15,000 megawatts of geothermal pow®r could be made 
available to the U. S.3 



5̂1-5 GEOTHERMAL USAGE. Commercial utilization of geothermal 

energy dates back to 190^ in Italy, and today nearly all in

dustrial nations make some use of this resource. Geothermal 

heat may be put to work in a variety of methods. 

Heat, in the form of hot water from the ground, may be used 

directly (hot mineml baths), or filtered and used for domes

tic heating. Water may be forced under hot rock to produce 

steam. The steam may be used to power generators, or it may 

be directly capped and filtered to drive turbine generators. 

The only major United States geothermal facility of this 

sort is in California, north of San Francisco, It produces 

about 500 megawatts (enough to supply a city of 300»000). 

Expansion of this plant is now in progress. 

Geothermal plants operate at a lower efficiency (about 20%) 

of the potential energy, but cost much less to build and op

erate than comparable fossil fuel or nuclear power plants. 

They have the added advantage of being clean and safe (also 

no pollution), 

5̂ 6 GEOTHERMAL DEVELOPMENTS. Although steam is the most 

easily used form of thermal energy from the earth, steam 

mixed with water or hot water wells are much more common. A 

method of hamassing the energy of these hot water wells is 

being used in Russia, where isobutane is piped through the 

hot water (facilitating heat transfer), and the expansion of 

the isobutane manipulated to powsr turbine generators. 



1 Research in several American universities today is concer

ning itself with the potential use of warm ground water •by-

individuals or small communities for domestic hot water and 

home heating. The geothermal heat can be used by several 

types of heat exchangers to supply home heating needs. "Even 

during icy winters» most U. S. ground water is warm enough 
2 

to supply heating needs." The following map gives an in

dication of underground water temperatures for the continen

tal United States. 
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Another method of tapping the latent energy of hot dry rock 

is being explored at the Department of Energy's Los Alamos 

lab in New Mexico, The process forces water into the rock 

bed to extract heat. Research into this and other processes 

of capturing the earth's heat are under investigation at 

this federal research facility. 

The Lawrence Livermore Lab in California, in cooperation with 

the D. 0. E, and the University of California, is experiment

ing with a "total flow" geothermal turbine. The process al

lows the use of a combination of steam and water (most often 

occuring form of geothermal heat) in an electricity-produc

ing turbine. Efficiency increases of 205̂  and J0% over con

ventional "steam only" turbines are being experienced by the 

"total flow" turbine, constituting a major advance in geo

thermal technology. 

5̂ 7 STATUS OF GEOTHERMAL HEAT RECOVERY. As yet, mass pro

duction of electricity from geothermal energy cannot compete 

with other sources. It seems that the utilization of tapped 

steam and water for direct heating and industrial purposes 

has the most immediate potential. The D. 0. E. has stated 

that 

if a modest research and development program were un
dertaken, (it is) estimated that by 1985 approximately 
15,000 megawatts of geothermal power could be made 
available to the U. S.3 



Geothermal heat, then, as well as hydroelectric power, of

fers a broad field of largely vintapped energy production. 

Within the next few years, the development of these energy 

sources will prove crucial to any comprehensive program for 

meeting our energy requirements. 
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The first alternate energy source which comes to mind for 

many considering an energy replacement for the fossil fuels 

system is solar power. The past five years have seen a de

luge of information, publicity, research, and concern on the 

part of industry, government, and the public alike, with the 

direct-use potential of the original source of all the 

earth's energy. So much has been published about solar en

ergy and the technology is so rapidly developing, that any

thing more than a precursory look at this field of energy 

research would be outside the scope of this paper. The fol

lowing is, then, a brief look at the nature of solar power, 

its drawbacks and potential for the current energy crisis, 

and some of the recent developments in solar technology. 

^51 SOLAR POWER. The sun is the prime source of all the 

earth's energy, with the debatable exclusion of nuclear pow

er, which is modeled after the sun's own internal furnace. 

The sun produces so much force in the form of radiation that 

the total world energy use per day is about 1% of the radiant 

power which reaches the earth's surface every 2k hours. 

Solar energy is the most clean, abundant, inexhaustible, and 

economical (free) power source which is available to man. 

The secondary effects of the sun's radiant energy ai^ the 

winds, the rivers, coal, gas, and oil, and also temperature 

gradients in the ocean (another possible energy source). 

Solar energy utilisation is a "gentle" technology which pro

duces almost no pollutants. Although present collection 



methods are very inefficient (in terms of total energy cap

ture), the potential recovery of energy is tremendous. In 

theory, a solar collector slightly smaller than the state of 

Massachusetts (about l/500th the area of the United States), 

when operating at 20^ efficiency, could provide all the elec-
2 

trical requirements for the entire nation. It is obviously 

in the forefront of alternate energy sources. 
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552 DRAWBACKS AND POTENTIAL. There are certain drawbacks to 

the use of solar energy to meet America's energy require

ments. First, the technology of solar systems is not suf

ficiently developed to make solar power production economi

cally competitive with other sources. However, this is 

changing rapidly as energy costs of fossil fuels climb and 

the technological efficiency in solar systems increases. 

The current lack of large-scale Industrial production of 

solar-powei«d generating devices is the prime factor in the 

high cost of such units. Research and development need to 

continue into this present disadvantage. 

The second drawback to the use of solar energy is that the 

sun's energy is greatly diminished by the earth's atmos

phere. Radiation is much more intense in space; therefore, 

many scientists feel that solar collecting devices must 

eventually be placed in orbit around the earth in order to 

operate at efficiency levels adequate for large-scale energy 

production. 

The third drawback is that earthbound solar energy collection 

is an "on-again, off-again" process. Sunshine falls on a 



certain area only during daylight hours, so that solar ener

gy cannot generate constant output. This may be further com

plicated by cloud cover. 

The fourth drawback to using solar energy is that storage 

systems which would allow solar collector output to be con

stant are costly and cumbersome. This is perhaps the single 

most urgent area of solar energy research. 

Another drawback is the lack of public acceptance of inte

gral solar applications (residential), and the institutional 

resistance (cost of switch-over) to solar collector usage. 

Water 
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Finally comes the high initial cost of solar installations. 

Although life-cycle costing often shows solar systems paying 

for themselves over a relatively short timespan, these sys

tems require a willingness on the part of the owner to make 

a high initial investment. The potential of solar systems 

far outways the present disadvantages. Solar radiation col

lection technology can be applied on any scale desired. 

Mammoth industrial plants may incorporate heating and cool

ing solar systems. Federally-sponsored electrical produc

tion plants could utilize the fundamenta-ls of solar collec

tion. Also, the individual homeowner may retrofit his ex

isting water heater with a roof-mounted solar collector for 

domestic hot water. 

Solar collection can be the basis of active or passive sys

tems. Devices are now being tested which have the potential 

rnniINR Monr 



of conversion of solar heat into electricity in a very com

plex technology "active" system. Or solar collection may be 

as "passive" a system as a south-facing window with a large 

overhang. Between these two possibilities are hundreds of 

various level applications of solar technology. This versa

tility is one of the distinct advantages of solar collection 

potential. 

Solar collection,as an alternate energy resource therefore, 

need not take the form of a few massive installations (as 

with nuclear), but may instead be a resulting accumulation 

of many thousand individual (private) systems. 

There are at least six utilization approaches for solar 

energys 

I] 
Home heating and cooling with collectors; 
Wind energy conversion (covered in the section on 

"Wind and Wave"; 
3) Bio-mass conversion using sun heat; 
h) Solar thermal conversion; 
5; Photoelectric cells; 
6) Ocean thermal temperature gradients (energy-
deriving devices). 

The potential for solar energy is tremendous. Its use can 

range in scale of application and in method of conversion. 

553 SOLAR TECHNOLOGY. One of the most promising applications 

of solar energy is space heating and cooling. The technology 

of such systems is simple,and heating and cooling accounts 
3 

for one-fourth of the nation'i& energy consumption. 
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Developments in solar collector technology to meet this de

mand are occuring rapidly, but the basic system involves the 

heating of flat (or other) plate collectors, the passing of 

a medium for heat collection (water, air, etc.) over the hot 

surface (or through the heated tubes), the collection of that 

heat in some type of heat storage container, and the space 

heating by means of blower or other devices. Cooling is a 

more complicated process, and both are diagrammed on the 

following page. The specific developments of this system 

are too numerous to outline in this paper. Wind is another 

solar-caused energy source which is highly promising, and as 

mentioned before, is further detailed in other sections of 

this paper, Blomass conversion of organic waste material 

will also be outlined in another section. 

Photoelectric cells (solar cells) are widely used (camera 

light meters is an example), but a large array for electric 

power production has been economically unrealistic until 

very recently. Technical developments are now pushing the 

cost down to fifty cents per watt. Economically, solar cell 

arrays, which can produce electricity for thirty cents per 

watt, will be able to compete with other energy sources. 

Many experts (see P. S. Aug. 197^) see this low cost as an 

eventual certainty, perhaps as soon as 1986, The cells, 

which absorb light and create an electrical current, are now 

producing at $1,000 per kilowatt. 

Two major types of solar cells, the silicone cell and the 

cadium-sulfide (CdS) cell, are widely used. Mass production 
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will lower cogts dramatically, and research would find al

ternate cell structuring which may prove to be more effi

cient. Exploiting the potential energy of thermal gradient 

differentials in the ocean, another solar-produced resource, 

will be covered in the section on other energy possibilities, 

American production and usage of solar energy systems is ex

ploding, but the lack of major federal government support 

until recently has placed the United States years behind 

some other nations in its full exploitation. In Israel, for 

example, 20^ of the population are currently making use of 

some type of solar system at an annual saving in fuel cost : 

to the country of about eight million dollars. There are 

some particularly notable irecent developments. 

55^ SOLAR STIRLING ENGINE. The Stirling engine is an engine 

which is powered by heat and can directly generate electri

city. The concept is not the principle of heat-produced 

electricity, which engineers have known since I8l6. The 

NASA jet propulsion lab in Pasadena has developed a solar 

Stirling engine which can be driven by "heat from the sun, a 

gas flame, or buffalo chips," (See drawing on following 

page,) 

555 SOLAR-POWERED COMMUNITIES. Another important develop

ment which is prompting much speculation about increased 

potential for solar systems is the first totally solar-pow

ered village, Schuchuli, Arizona, Dr, Louis Rosenblum of 

NASA's Lewis Research Center in Cleveland, Ohio, estim.ates 



that there are more than three million very small villages, 

world-wide, which are without electric power. He feels that 

these villages are potential candidates for such autonomous 

systems. 

556 EARTH-ORBITING SOUR-POWERED PLANTS. NASA and Boeing 

Aerospace have developed a joint proposal for a satellite-
7 

based solar energy system. The space power plant, which 

has been much advertised in the last two years, would gener

ate enough power for one million homes (10,000 megawatts). 

The power would be beamed to earth in the form of microwaves. 

Forty-five of these stations would provide all of the nation's 

energy requirements. The space station generator, where 

superheated gases drive turbogenerators, has extremely high 

efficiency,as there is no atmosphere to diffuse or deflect 

the sun's radiant energy. 



5 6 0 \A/IIMD & \A/AVE 
Many people around the nation who are involved with energy 

research view wind and wave power as the most exciting field 

of energy research. To some, these unlimited sources of en

ergy seem to be patiently awaiting the awakening of man's 

energy consciousness and his utilization of their vast power. 

A description of wind and wave energy would be condescending 

to the reader; everyone has wondered at the ocean's eternal 

waves or felt the breeze on his face. Therefore, this sec

tion will deal primarily with the principle developments in 

the research and utilization of these sources of energy. 

561 WIND POWER. Wind power has been hamassed for centuries, 

but a resurgence of interest in the energy potentiallyavail-

able from the winds has rekindled wide-spread investigation 

into the subject. Winds have moved ships across the seas 

and turned windmills; they have pumped water, ground grain, 

and produced electricity. Windmills, once a common sight in 

this country, have been replaced by the electric powerline. 

Low-cost electricity, more dependable and more versatile, 

seemed an excellent replacement. Now, in the midst of an 

available-energy shortage and higher cost for that electri

city, the free, clean energy of the winds seems more attrac

tive. 

Even as far bac as 19^1, a major experiment in large-scale 

use of windmills for electricity production was undertaken 

in Vermont, Today, research on various devices for extract-
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ing power from the winds is carried out at universities and 

private research firms around the country. 

The total amounffe of energy that is theoretically available 

from wind is tremendous and inexhaustible. However, large 

investment is required before the first watt can be generat

ed. Also, wind is not a steady dependable resource. Stor

age batteries are the key to an efficient, continuous power 

output from such a facility. Research is continuing in the 

development of batteries at lower cost, with greater storage 

capaciiy and longer output potential. 

Until storage batteries of sufficiently high performance and 

low cost are developed and produced in volume, wind power 

will remain a minor source of energy for the United States. 

562 WIND POWER RESEARCH. "The state of the art of wind sys

tems today is in a sense where the airplane was in I909." 

Research into wind systems is underway at dozens of facili

ties and universities. Unfortunately, much of that research 

is uncoordinated. Comparisons of the efficiency and techno

logy of various systems could in itself supply much needed 

data for the wind systems industry. The new Department of 

Energy is doing much toward this goal, and the importance of 

that work to energy research cannot be understated. 

Several important developments in the research of wind sys

tems are worth mentioning at this point. TTTiis is by no means 

even a partial listing of the vast number of experiments and 

recent developments in this fast-growing field. 



DIFFUSER AUGMENTER 

NASA and the D. 0. E., at the NASA Plum Brook Station at 

Sandusky, Ohio, have built the biggest windmill prototype in 

the history of the world (as of March, 1976).^ It is a 100-

kilowatt generator which costs 320,000 dollars. The giant 

two-blade windmill produces enough electricity for about 

thirty homos, and may be a forerunner of a host of such ma

chines which will feed power into existing utility networks. 

The mill, which begins to generate power in an eight-mile-per-

hour wind and reaches its full 100-kilJjwatt output at 18 

miles per hour, prod.uces electricity at about $5,000 per 

kilowatt. With industry-produced rigs, however, that figure 

could drop to 600$ to $1,000 per kilowatt. 

The largest windmill ever, which is larger than the Plum 

Brook installation, is to be completed in late 1977 by the 

Boeing Company of Seattle.-̂  The 200-foot tall tower will 

hold a 300-foot span blade, which at full spin will act to 

generate 2,5 megawatts of electricity. The plant is to be 

built under a ten million dollar federal contract. To help 

provid-e a comparison of various energy-producing plants, it 

must be noted that it would "take 500 just like it to equal 

the rated power output of a modem nuclear plant," 

563 WIND POWER POTENTIAL. That comparison might indicate to 

some that wind power is not a realistic competitor with nu

clear power. However, when cost per kilowatt is compared, 

wind power appears to be an economically viable power source. 

If power from wind power plants could be reduced in cost 

(through mass production, large-scale industry involvement. 



technology development, etc.) to a figure of $700 per kilo

watt, it would favorably compete with nuclear power, which 

has greater start-up costs and poses potential dangers to 

the environment, although it is somewhat lower in cost per 

kilowater (about $550). 

The outlook for wind power is made brighter by the fact that 

there are about 55»000 square miles that have strong 
enough wind flow to justify (economically) the build
ing of such developments with another 1,5 million 
square miles justifiable if production costs are re
duced. One of the most promising areas is the gulf 
coast (region)." 

(See map on following page.) 
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56^ WAVE POTOR. The motion of the tides has fascinated man 

throughout history, and caused him to wonder about the pos

sibility of making the tides work for him. Leonardo da 

Vinci is reported to have studied the subject and made 

sketches of devices to draw energy out of the sea's move

ments. Again today, as with other energy sources, research 

is seeking ways to tap the unbounded strength of earth's 

oceans. As with solar, hydroelectric, geothermal, and wind 

utilizations, power from wave motion is free, clean, and. 

limitless. 

565 WAVE POWER DEVELOPMENTS. Research into means of gaining 

energy from waves is the newcomer in the field of research 

into alternate energy sources. To point out the potential 

in tide energy utilization, the project of Dr. Daniel Schnei

der should be considered. Dr. Schneider has developed a 

lifting foil mechanism (a lift translator) which has received 

a $300,000 grant from the D. 0. E. The concept provides a 

method of power production which could provide more than 3OO 

million kilowatts from low-head hydropower for the United 
7 

States in the near future. The reason for discussing lift 

translators in this section instead of the section on hydr-

electrlc power potentials is that the lift translator was 

originally developed for use with tidal movemento As re

search into the lift translator proceeded, however, it was 

found that the basic concept could be applied in rivers and 

streams, and also with air motion. 
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South Korea has a test model in operation, and is considering 

deploying more than 2,000 such devices along its rivers and 
p 

coast, • The concept entails the Interception of large vol

umes of slow-moving air or water, creating lift, vfhich can 

power electric generators when converted to rotary motion, 

"With the lift translator we could tap the energy of rivers 

that have shallow slopes—a drop of five feet in ten miles" 

(about 80^ of the rivers in the United States).^ 

A full-scale prototype of the device is to be installed at 

the Turlock Irrigation District in California, and it is 

hoped that lift translators in such canals can generate 

electricity at a cost of about $700 per kilowatt. 

Another type of device for capturing power from coastal 

waves is being tested at South Hampton, England, by Sir 

Christopher Cockerell (inventor of the hovercraft). This 

device could someday provide a major portion of Britain's 

energy needs. The wave raft flexes with the motion of 

waves, with the hinged floats operating hydraulic pumps to 

electrical generators. 

Still another experiment in England is the "nodding duck" 

device. This mechanism absorbs the lateral motion of waves, 

rocking action supplying power for the electric generators. 

The energy in a one-meter (three to five-foot crest) wave can 

supply power for twelve houses, A kilometer of wave tapped 
12 could deliver power for a community of 85,000 persons. 

The designer of the "nodding duck", Andrew Salter of Edinburgh 



University of Scotland, presents a theoretical energy trans

fer of 96^, although 60^ to "75% is a more likely estimate. 

The list goes on. The field of wave research is rapidly ex

panding, and the developments change the overall picture 

from day to day. 

566 WAVE POWER POTENTIAL. The potential for these devices 

and for others employing wave power transfer theory is in

credible, as exemplified in the projects themselves. If "300 

million kilowatts from low-head stream hydropower" is pos

sible, then this alternate energy source constitutes a very 

real, very desirable source of power for American in decades 

to come. No one source should be the sole energy supplier 

for the United States. A balanced diversity of energy sourc

es, such as wave and wind power, should be a long-term goal 

for our country. 
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CROSS SECTION OF A POWER PLANT EQUIPPED WITH A BULB-TYPE TURBINE 
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^70 NUCLEAR 

Nuclear Power Generation by Year 
(Percentage of Total Electric Power Generation) 

IB73 1974 

Nuclear power is perhaps the most controversial soiarce of 

energy modem man has developed. Its use is increasing, and 

its potential for man is the motivation. A source of incred

ibly powerful energy, twice used to destroy life, it has 

now found a purpose in supplying the needs and wants of man

kind instead. 

571 THE NATURE AND HISTORY OF NUCLEAR POWER. To understand 

nuclear energy, one must know something of the atom. Where

as chemical reactions involve the interaction of outer elec

trons of atoms or molecules, nuclear energy is derived from 

Interactions of atomic nuclei or their components. Nuclear 

energy is produced either by fission (splitting of heavy 

atoms), or by fusion (the recombining of light atoms). The 

energy which can be generated in a nuclear process is much 

greater than what chemical action cOuld produce with the 

same mass. For example, in fission, one pound of U-235 

would give more energy in a nuclear reaction than three mil

lion pounds of coal would in a conventional chemical (burn

ing) reaction. The scientific complexities of nuclear reac

tions are the domain of the nuclear physicist, not of this 

thesis paper, but the brief description of the types and 

power of nuclear energy above sill serve to acquaint (or re

mind) the reader of the nature of nuclear energy. 

The history of nuclear power dates back to the 1930's, at 

which time, common scientific theory held that the division 
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of an atom would release incredible forces (if such a reac

tion were possible). It took American technology (in a race 

against Gennan development) to develop the specific means of 

splitting the atom. Post-war technology soon applied nuclear 

reactions to the problem of energy generation. 

572 USE AND PROBLEMS. Sustained nuclear reactions have had 

commercial application since 1957, and as a compliment to 

American technology, it should be noted that there are some 

sixty nuclear power plants in operation within this nation, 

and more than 100 others in various stages of planning and 

development. 

Most existing nuclear facilities are light vrater power plants 

which generate power through a fission process, using a mix

ture of 2-5^ U-235 Isotope and 98-95?? U-238. Natural urani-

lom has only about 1% of these isotopes, this fraction in

creased by a process called enrichment, which takes place in 

a commercial processing plant. In 1975» about 9% of the to

tal electrical consumption of the United States was nuclear 

produced, and today that figure is at 13^. A schematic over

view of the nuclear industry is provided on the following 

page. 

Fission reactors have serious, even potentially disastrous 

drawbacks. First is the possibility of nuclear reactor fail

ure, in which for some reason the fuel cells are not ade

quately cooled. This could cause an explosion and resulting 

radioactive fallout. The second disadViantage to nuclear 



power production is the damage to the environment. Huge 

amounts of water are necessary to cool the reaction, and the 

water carries away with it waste heat, which may upset the 

ecological balance of the river or lake into which the water 

is pumped. 

The third problem is that of radioactive waste disposal. The 

waste materials, which is deadly, must be contained and 

placed somewhere which could be considered "safe" to await 

some future dispensation. The cutaway below is an artist's 

sketch of a possible solution (actually not being employed) 

to the problem of waste disposal. The radio-active material 

would be placed in salt beds 1,000 to 3iOOO feet underground. 



Nuclear power plant officials site the application of 

strict regulations and licensing procedures and an excellent 

past safety record as a rebuttal to the view that nuclear 

reactors pose a significant hazard. 

Studies have repeatedly shown, however, that there is a pos

sibility, however small, of human error or mechanical failure 

which could result in an initial explosion (relatively minor 

problem), a high level of radiation fallout (serious if you 

are downwind), and the melting of the radioactive fuel mass 

into the earth, the "China syndrome" (lookout below). The 

thousands of people who would be killed by, or exposed to, 

the radiation of such a disaster might not be placated by 

the fact it only happened once with an otherwise "excellent 

safety record." 

VOLUME PER YEAR 
(in 10-foot cutws) 

50 

1975 1980 1985 1990 1995 2000 

Kstiimti'il hi/>h-li'Vfl iva.'ile which will result front nil loniiiirnini 

rfpron'ssini; <<i>initioiis in ihr Untied Stales (basfid on A KC projections 

of growth m the nuclear power industry as of I97i and a tenfold 

reduction in wmte volume through solidification after aging.) 

Nuclear power plants do pose a threat to the environment— 

waste heat and (as of this writing) no truly acceptable 

means of disposal of the radioactive waste produced in these 

plants' operation, Ralph Nader, in a publicly-aired inter

view with Phil Donahue, recently related the problems of nu

clear waste. He explained that the waste is deadly, and with 

a half-life of some 1,000 years, will continue to be into 

the distant future. The waste must be stored, which in it

self is a problem. Underground burial and deep sea disposal 

both pose potential hazards. Also, the assumption of a 

stable government for all those centuries that can and will 

maintain a vigil over the deadly substances is questionable 

at best. Added to this are the problems of possible 
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sabotage or theft, and the seriousness of the problems re

sulting from nuclear power production is evident. 

Multiple safety systems within the plants, adequate means of 

heat dissipation, and the prospect of new future technology 

to deal with the nuclear waste makes the continued use of 

fission reactors seem fairly reasonable, especially when one 

considers the relatively "cheap" cost of nuclear power pro

duction per kilowatt, and the fact that these plants are al

ready in operation. These reactors do offer an energy supply 

to bridge the gap between fossil-fuel produced energy and 

the future energy sources. 

573 DEVEL0PI4ENTS IN NUCLEAR TECHNOLOGY. Again, it would be 

totally unrealistic in this paper to try to deal with the 

intricacies of developing nuclear technology, but a layman's 

description of some important developments seems warranted 

at this point. 

The new liquid metal breeder reactors using enriched U-238 

have the tremendous advantage of producing more fuel than 

they use in the process of energy generation. Fission reac

tors, because of the type of uranium which they use (and the 

limited quantity of that particular tiranium isotope), cannot 

be presented as an unlimited energy source for the world. 

The breeder reactor offers the hope of stretching available 

uranium reserves hundred of years into the future. Tlie 

breeder also has Improved efficiency. Until recently, a 
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The l ight-water s low breeder di f fers f r om the l lqu id-meta i 
fast breeder in the neutron-absorb ing propert ies of their 
respective fuels. Tho r i um, used in the s low breeder, can 
accept an addi t ional neutron only at low speed, wh i le U-238 
converts to p lutonium w i t h the add i t i on of a " f a s t " neut ron. 
Slow breeders use water as a moderator to deflect and s low 
the neutrons. The same water serves as the reactor coolant , 
or heat-transfer med ium. Fast breeders use l iquef ied sod i 
um, which doesn't affect neutron speed, to carry away the 
heat of the react ion. 

The Shippingport LWBR is fue led by a smal l amount of 
fissionable uranium covered w i t h a blanket of t ho r i um-232 . 
When an atom of uranium sp l i ts , one free neutron is used 
to sustain the react ion and another is s lowed and absorbed 
by a thorium atom. This qu ick ly decays to fo rm a new atom 
of fissionable U-233. Thus, for every a tom of uranium con
sumed, sl ightly more than one new one is created. The net 
effect is to breed more fue l—s low ly . 

full-scale breeder reactor had been stalled by technical 

difficulties and environmental concerns. Early this year, 

however, a slow breeder, using thorium and generating its 

own fuel in the process, began operation at Shippingport, 

Pennsylvania. The light water breeder reactor produces 

"slightly over \% more fissionable uranium than it uses." 

57^ NUCLEAR FUSION. While the development of breeder reac

tors marks a significant milestone in nuclear technology, 

the real Cinderella story is nuclear fusion. Fusion is the 

process by which stars generate their vast amounts of ener

gy. Fusion reactors here on earth would offer anpotentially 

unlimited source of safe, clean, highly efficient power, 

avoiding many of the problems of present technology fission 

reactors. 

Fusion is the process of combining the nuclei of light ele

ments (hydrogen primarily), The fuel for a fusion reactor— 

mainly the hydrogen isotopes—exists in the ocean in unlim

ited quantities. The potential energy from a fusion reaction 

using sea water is almost unbelievable, "Fusion energy from 

a cubic kilometer of seawater corresponds to the energy 

equivalent of 2,000 billion barrels of oil—or roughly the 

entire world's oil reserves." 

The Energy Balloon, a book co-authored by Stewart Udall, 

lists the advantages of fusion power: 
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1) The fuel—heavy hydrogen—is readily available 
from the sea; 
2) The reaction uses no materials suitable for di
version to clandestine bomb-maJcing; 
3) The radioactivity hazards are "many thousand 
times smaller" than equivalent breeder reactions; 
4) There is the potential for direct conversion 
into electricity avoiding the "waste heat" problem.^ 

This sounds wonderful, like the answer to the energy crisis, 

until someone points out the fact that the plasma of a fu

sion reaction must reach temperatures of around 100 million 

degrees centigrade, and the development of a container for 

something that hot has seemed to many an Insurmountable ob

stacle to fusion power. 

As recently as 1975, the D. 0. E. (then the E. R. D. A.) es

timated that it would be the end of the century (if ever) 

before a sustained fusion reaction might be produced.-' Spe

cifically, the nuclear plasma must be brought to a tempera

ture of 100 million degrees eind must be maintained for about 
14 I 

10 particles per cubic centimer (10,000 times thinner than 

air) for one-tenth (Uf a second to one second, in order to 

achieve the fusion reaction. At this temperature, more en-
7 

ergy comes out than has to go in to heat up the plasma. In 

1975» a- temperature of about one million degrees was reached 

for a brief period, but the 100 million degree mark led sci

entists and energy officials to make the "end of the cen

tury" estimate, and did little to aleviate the skepticism of 

most observers. 



That has all changed now. An exciting series of developments 

over the past three years has resulted in the creation of a 

sixty-million-degree plasma in a Princeton, New Jersey re

search center, and a re-evaluated estimate for a power-pro-
p 

ducing fusion reactor to be in operation by the 1980'So 

Fusion, which only a few years ago seemed an Impossible 

dream, now appears to be around the comer. It would take 

process and technology refinement and large-scale Investment 

to make the energy produced cost-competitive, and it would 

take decades for production to reach a scale to create an

other "golden age of energy" for America, but the future of 

fusion-produced energy can no longer be discounted in the 

total energy outlook. Possible power fusion does not end 

the need for mid-term alternate energy sources research and 

development, but its:apparent coming use does hold out a 

great deal of hope for man. 



^80 OTHER 
Three a'^ditional energy resourcen bea.r mentioning a t thin 

point*. They are bio-mass conversion, temperature differen

t i a l energy capture, and hydro,p;en fuel use. 

QUANTITY A N D FUEL V A L U E OF DRY 
COMBUSTIBLE SOLID WASTE DISCARDED IN 1970 

Waste Source 

Urban and Industrial 

Household and municipal 

Commercial and Institutional 
Manufacturing plant 
Demolition 

Wood related 

Textile and fabric 

Non-fabric synthetic materials 
Food processing 

Miscellaneous manufacturing 
Sewage solids 

Agricultural arxl Forestry 
Crop residues 
Animal waste 
Forestry residue 

Total 

Quantity 

(10^ lb) 

168.4 

62.1 
23.5 

7.7 

51.3 
0.6 

0.9 

1.5 
0.2 

13.8 

644.0 
72.0 

232.0 

1278.0 

Fuel Value 
(10^^ Btu) 

1.348 

0.496 
0.188 
0.062 
0.411 

0.005 

0.011 
0.008 

0.001 

0.083 

5.152 
0.482 
1.856 

10.103 

Sources: George L. Huffman, "Processes for Conversion of 
Solid Wastes and Biomass Fuels to Clean Energy 
Forms," Conference on Capturing the Sun Through 
Bioconversion, Washington, D.C, Marcfi 10-12, 
1976. 

John Allch, Jr., "Agriculture and Forestry Wastes." 
Conference on Capturing the Sun Through Siocon-
version, Washington, D.C, March 10-12, 1976. 

581 3I0NI1AS3 GOWV̂ RSIOIT. Bio-mass conversion is the process 

of releasing captured solar energy from organic material. 

The organic material may come from a variety of sources: 

urban wastes, forest material, agricultural waste, and in

dustrial process wastes. Not all waste organic material is 

collectable, but some estimates place the amount of organic 

waste generated in the United States each year at four bil

lion tons. The heat which can be released by combustion or 

other conversion methods by a pound of that waste is from 

7,000 to 9,000 BTU.^ 

The cellulose fiber may be burned to provide heat, or through 

chemical processes, allowed to produce methane gas. Combus

tion would provide heat for a variety of purposes, and meth

ane gas is a viable alternate for natural gas. 

Bio-mass may be utilized in a variety of ways, and may be 

found in a variety of forms. ERA of Lubbock, Texas, has a 

pilot project to make use of feedlot wastes, and commercial 

firms are beginning to realize the economically advanta.o;eous 

use for potential energy of those wastes.'̂  fee jpoiential 

for bio-mass conversion is as yet not fully explored, but 

one real advantage of this alternative energy resource is 

the diversity of methods and applications of the principles 



of heat recovery from organic ma.terial. Small companies may 

find it to their advantage to use biomass conversion instead 

of discarding their wastes. The systems tecVinology is sim

ple enough that the individual can incorporate the process 

at home. 
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582 TBI4PERATUK1] DIFFERENTIALS. Recent investigation of the 

potential energy of temperature differentials in the ocean 

has produced, excitement in the scientific community. A tem

perature difference of 40° Fahrenheit between surface water 

and the water one-half mile deep (as often occurs in the 

Gulf) could be used to power turbines which operate through 

the boiling and condensation of volatile liquids (such as 

propane and ammonia). The D. 0. E. foresees the construc

tion of a demonstration plant by the mid-1980's. 

583 HYDROGEN. A novel energy production process is novf be

ing considered as a viable energy source; hydrogen from 

electrolysis. Large scale electrolysis plants are in oper

ation in many part of the world where cheap electric power 

is available. Methods of using the energy from the sun to 

motivate the chemical reaction have been developed which 

could allow the production of hydrogen at lower unit cost. 

The lefthand diagram illustrates the potential flow and use 

of hydrogen for home heating, cars and trucks, and other us

es which are now supplied with fossil fuels. 
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BTO URBAM GROXA/TH TRENOS 
Cities have been an integral part of the history of man, the 

breeding grounds of his civilization. The first cities were 

seats of government, bastions of defense, altars of worship, 

and markets for the exchanging of goods as well as meeting 

places. Evidence of the coming together of men into cities 

(the process of urbanization) has been found in the Mesopo-

tamian Basin, dating from around the fourth millinifeum B.C., 

and in the Nile Valley (around 3000 B. C ) , the Indus Valley 

(2500 B. C ) , the Haung Ho Valley (2000 B. C ) , and in Cen

tral America around 5OO A.. D. 

Estimated and conjectured size of the world's 
population, 1750-2000, more developed and less 
developed regions 
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Source: A Concise Summary of the World Population 
Situation in 1970 (New York: United Nations, 197] . Sales 
No.:E.71.XIII.2). 

611 WORLD URBANIZATION. From these first crude settlements 

the urbanization of man has continued until today there are 

more than 100 cities world-wide with over one million popu

lation each.-'- More than one-third of the world's population 

live in urban areas, and this global trend toward urbaniza

tion is predicted to result in the increase of the percen

tage of people living in tinban areaS in the United States 

from 50^ of the population who live in the nation's 35 

SMSA's today to an estimated 8 ^ by the year 2000. That 

translates into an additional 500»000 square miles of 

America which will be covered by urban development by the 

turn of the century. This does not Include the local rural 

development of the state, federal, or local highways which 

crisscross America. Although the trend toward urbanization 

in America is slowing, the expected increase in urban popu

lation poses some basic questions to American planners, and 



points out the differences in philosophies about the confla

gration of people into cities. 

612 RESISTANCE TO URBANIZATION. For centuries, men consid

ered agriculture as the natural way of life, and urban life 

was regarded as unnatural, ahdi therefore inferior or even 

sinful. Even the Old Testament presents a negative image of 

cities, depicting them as depraved citadels of luxury, at

tained at the expense of the downtrodden masses. An example 

is the story of Babel, found in Genesis 11s8. The first 

city was even built by the villain Cain (Genesis 4:1?). 

Morton White describes the metropolitan city as "too big, 

too noisy, too dusky, dirty, smelly, commercial, crowded, 

full of Immigrants, Jews, Irishmen, Poles, industrial, push

ing, mobile, fast, ... too greedy, capitalistic, full of 

automobiles ... heartless, intellectual, scientific..."^ 

Some philosophers have extolled the value of rural life, 

thereby indicting urbanity^ such as Daniel Webster, who 

has often been quoted as saying, "When tillage begins, other 

arts follow," What has bothered many people has been the 

city's role as the birthplace of technological and moral 

change, coupled with the apparent alienation of man from 

nature as men live in an artificially structured environment. 

Because of this moral and technological chajige and the con

trived structuring of his living space, many people see ur

banities as losing certain values, and civilization as los

ing touch with nature. 

613 IN DEFENSE OF URBAN LIVING. Frank Lucas, in I96O, re

sponded to the negative view of urbanization by saying, "All 



civilization is unnatural? to be purely natural we must 

perch nude in the trees."3 Thomas Aquinas called cities the 

natural state of man, ajad H. L. Mencken showed his prefer

ence for urban life by calling New York "the icing on the 

pie of civilization."^ Intellectual thought and art tech

nology reach the high point of their develojMent in the cit

ies, but in the process become associated with crowded slums 

and a cheapening of human life. It should be noted, however, 

that slums are not exclusively a city problem, as many people 

think. The slums of rural areas also have their poverty, 

misery, visual pollution, and deteriorated conditions. A 

degenerated human ethic is to be found in other places, as 

well as big cities. These problems cannot be exclusively 

associated with urbsui living. Whatever the reasons for these 

problems, Americans have traditionally held an anti-urban 

bias, and have tended to concentrate on the negative quali

ties of the city, but have flocked to the cities in ever-

increasing numbers, as evidenced by the urban growth trend. 



It is expected that approximately 8^% of the American pub

lic will live in urban areas by the year 2000. This basic 

trend toward urbanization in America has been characterized 

over the history of our country by the "laizze-faire" ap

proach toward development. 

^^^ts^^i 

Slk AMERICAN URBAN DEVELOPMENT AND THE SUBURB. Fiercely in

dependent and proud of their self-reliance, Americans have 

resisted much of the attempts at planned urbanization. As 

a result, the growth of most cities has been spontaneous. 

The basic trend towards urbanization during the industrial 

revolution has had one great influence during this century: 

the automobile. The automobile has changed the direction of 

American urban growth, creating a tendency for people to set

tle in the rural-urban fringe. George Romney spoke of this 

change, which has occured during the past forty or fifty 

years, as being the "same since mass ownership of the auto

mobile in the 1920's became a reality."" With a car, no one 

had to live in the center city just to be near his job, so 

the automobile has given us this "urban-rural" fringe, the 

suburb. This new trend in urbanization—suburbanization— 

has increased in rate since World War II, and indeed charac

terizes most of the development in recent decades. Three 

things seem apparent concerning the car ownership and its 

effects on the urban growth trend. First, private owner

ship of the auto and appreciation of the mobility it pro

vides is deeply rooted in the American public. Second, mass 

ownership of the car is not the result of federal policies, 

but of the decisions of millions of Individuals. Thitdj. 



private ownership of the auto will continue. Something else 

might be mentioned about the urban-rural continuem at this 

point: it is important to remember that the automobile makes 

the urban-rural distinction difficult. The complex web of 

sociological and economic relationships it fosters binds the 

suburbs to the center city. 

615 URBAN STRUCTURING PATTERNS. Within this process of ur

banization, several patterns of community structuring have 

been used as tools in form composition. These patterns or

ganize the infrastructure and specific points into a cohe

sive system, useful in perceiving the linkages of systems 

and activities. These systems Of urban structuring has been 

used in the design and management of urban commimities, al

though almost no American town exemplifies any one of the 

four patterns exclusively. 

1. Grid. The grid pattern is seen in almost 
every American Midwest town; it is even found 
in Manhattan, Los Angelos, Seattle, and the 
Florida Keys. It has the advantage of high 
accessibility to specific points by the pub
lic, and the ready ability to expand. It is 
adaptable to level terrain and can give a 
high sense of centeredness to the core activi-

\-\ î ' ties. Its disadvantages are problems associa
ted with traffic flow hierarchies and the lack 
of direct transportation between points. It 
is also often monotonous in the character of 
residential development spawned by it (look 
anywhere between 19th and 50th streets and 
Avenue Q and Quaker Avenue in our own Lubbock, 
Texas). The grid has the additional disad
vantage of not being adaptable to rough terrain. 
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2. Radial. The radial system of development 
also characterizes much of American develop
ment. From the core, expansion occurs out
ward with cuinring streets and development 
areas forming concentric rings. The radial 
has the advantage of direct flow into the 
core, and a good psychological image of the 
heart of the community, but is beset by the 
problems of central congestion and traffic 
flow difficulties, and difficult building 
sites. 

3. Linear. Linear development is seen in 
many small communities which spring up along 
major transportation lines, and may indeed be 
one reason for the limited size of the com
munity, as the form tends to inhibit growth. 
This system does, however, give good access 
t,o core facilities along the highway, and 
may find its best application where the 
physical land features create a limiting edge 
(such as along a river or a ridge). 

'4'. Multi-centered. This structuring system 
may be a resultant form more than it is a 
design form. Instead of a central business 
district, centers of business and commerce 
are scattered throughout the urban develop
ment. This system is highly adaptable to the 
terrain and may give a good sense of orienta
tion, but it often lacks a strong image or 
focus. 

Where these urban structuring patterns have been used as a 

design tool, core facilities and the location of other parts 

of the community are purposely determined. Affecting these 

choices in planned communities or existing urban sites are 

several factors. These are: 
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1) availability of land 
2) cost of land 
3) market potential, which would justify a 

potential development 
k) access to the site by existing lines of 

transportation 
5) the presence or absence of desirable 

surroundings or activities adjacent to 
the site. 

As an overlay to the proceeding discussion of the attitudes 

toward urbanization, the trend toward urbanization, the rise 

and effects of the suburb, and the patterns of urban struc

turing, several various aspects of and trends in urbaniza

tion might now be mentioned. 

616 TRENDS IN URBANIZATION. A segment of the urban planning 

community honestly feels that the city is no longer needed, 

that having the technological tools for development, trans

portation and communication, humanity might now be able to 

spread itself out over the entire planet into literally mil

lions of small, highly technical, socially advanced communi

ties. This theory and the possible urban trend it could pro

duce are still in the embryonic stage, the widespread tech

nology level not yet attained that would be basic to the 

wholesale development of such communities. However, many 

scientists, philosophers, and sociologists see this as a 

very real future for man, one in which he would not have to 

"perch naked in the branches of tarees," but could live in 

close proximity to them. A closely associated view is pre

sented by E. A. Gutkind in his book. The Twilight of Cities, 

where he proposes that (l) slum areas could be cleared and 



left vacant, developed into parks and other open spaces as 

an amenity to the city dwellers, (2) small communities 

could arise across the hinterland based on the highly tech

nical economy now emerging in the United States, and (3) a 

general thinning of the large cities could occur, allowing 

a much greater interassociation of man-made and natural en

virons.''' Even though it is doubtful that there will be any 

signifigant trend toward this type of human community in the 

immediate future, it is a concept which has influenced urban 

planners and their developments. The number and frequency 

of independent, small, technically-oriented communities 

springing up in remote areas of the nation is surprising. 

Another-theory which has had a small but meaningful influence 

in urban trends is the concept of mixed use planning. This 

concept in planning has been most neglected in the post-war 

American urbanization. Shopping centers, industrial parks, 

residential subdivisions, downtown business cores have been 

the typical American development—developments which empha

size single land use and clustering of similar functions in

to the development area. This approach (and trend in the 

urbanization of America) is a departure from the historic 

nature of the city. Ancient and classical, medieval and 

renaissance cities in eighteenth and nineteenth century 

Europe, as well as the early American cities, saw the logical 

intermingling of various functions within the same area. 

The merchant almost always lived above or behind his store, 

different types of businesses were located close to each 

tother because of their mutual needs, and residences were 

intermingled within the business and industrial area so as 



to allow the worker accessibility to his job. Of course, 

transportation advances changed this pattern, allowing the 

worker to commute thirty, forty, or even fifty miles to his 

job, and allowing the business to use rail, truck, or plane 

to move its goods to the consumer on the other side of the 

globe. Throughout the American urban development, however, 

there have been developments which exploit the advantages of 

mixed use—advantages which include the ability of the indi

vidual to live and work, buy goods and services, within the 

same area, an increased sense of community for the inhabi

tants, and a rich diversity within the local urban scene. 

617 THE NEIGHBORHOOD. Perhaps at this point it is worth 

mentioning a basic aspect of urbanization, an aspect common 

to all the urbanization of history, but which has been for 

ihe last several decades generally less significant than 

other influences in the American urban scene. That aspect 

is the neighborhood. Throughout history, towns and cities 

have been characterized by neighborhood development, people 

of similar socio-economic, ethnic, or religious backgrounds 

clustering together. "Neighborhood" can also refer merely 

to the sense of community which forms after people settle in 

the same area and become neighbors. However, within the 

American urban social picture over the last several decades, 

this basic aspect of urbanization has been somewhat negated, 

Ralph Thomlinson speaks of the alienation of people within 

the large city: 

Large portions of many cities contain no neighbor
hoods, for their inhabitants have little or no 
feeling of community of identity with others living 
in the vicinity.° 



Increased mobility of families coupled with the suburban 

sprawl in which neighborhoods have little cohesiveness or 

identity has been characterized by endless waves of detached 

single-family housing around United States cities. This has 

largely taken the "neighborhood" out of the suburbs. 

6l8 THE P. U. D. A movement which has gained momentum vrith

in the past ten to 15 years has responded to the lack of the 

neighborhood in America; it responds to the overcrowded, de

teriorated condition of the center city, to the lack of nat

ural environs in much of the urban development of America, 

and to inefficiencies created by single-use planning of 

large areas. This movement in American planning is the 

Planned Unit Development (P. U. D.). The Urban Land Insti

tute defines the P. U. D, as: 

A project, predominately of housing with the follow
ing elements: dwelling units grouped into clusters, 
allowing an appreciable amount of open space; much 
or all of its housing in town houses, apartments, or 
both; most economical use of land maJcing possible 
higher densities without overcrowding; where desired 
part of the lajid being used for non-residential pur
poses—shopping and employment.9 

The P. U. D., with its important features of open space, 

common facilities, and flexibility toward mixed land use, 

has been made possible by laws allowing the creation of con

dominiums. In i960, only a few states had laws allowing 

condominiumsr now every state does, and many metro areas have 

P. U. D. ordinance provisions which allow the superceeding 

of local zoning regulations to facilitate P. U. D. develop

ment. P. U. D. projects, because of their very nature, must 



have zoning ordinances which allow for flexibility, mixed 

land use, and common facilities. Malcolm Rivkin also char

acterizes the P. U. D. as a cost-saving development trend: 

Many P. U. D.'s have demonstrated considerable sav
ings in capital costs over sprawl patterns to ac
commodate a given level of population.-^^ 

Although P. U. D. developments have been associated with 

subdivision projects, they are, in theory, the antithesis of 

the subdivision which has been the principal instrument of 

urban sprawl. Because of the basic elements of the P. U. D. 

—the mixed land use and common facilities with open land— 

P. U. D. developments have an added benefit associated with 

their implementation, which economists view as a necessary 

and useful aspect in dealing with housing for low and middle 

income families. That is that they attract low and middle 

income housing into communities where it is needed, but land 

and construction costs had heretofore been prohibitive, 

619 P. U. D. DEVELOPMENT AND NEW TOWNS. The primary impor

tance of the P. U. D. to this paper is the trend in American 

urbanization which it is fostering; the P. U. D. is the bas

ic building block in new town development. 

The new town, in its various forms, is perhaps the most ex

citing trend in American urbanization today. Although one 

might well present the view that cities such as Washington, 

D. C , the greenbelt cities, Radbum, the company towns, and 

others have constituted new town developments, it has only 

been in recent years that a large-scale world-wide movement 



toward new towns has occured. The basic features of the new 

town concept differ from current American planning in at 

least two significant ways. First, the new town relies on 

single ownership (or control) over large areas of land, and 

second, new towns require a form of development sponsorship 

capable of understanding the financial and planning difficul

ties of long-term preplanned developments. 

Following chapters will discuss the various aspects of new 

towns in America in much greater detail, but before doing 

so, a brief look at American urban policy is needed to more 

fully understand the importance of new towns in the urban 

picture today. 



6SQ URBAM GROXA/TH POLICY 

'MA 

The urban growth policy in America- is like the sky—it cov

ers everything and touches nothing. In essence, ire have no 

compi^hensive national urban growth policy. Policy might be 

defined as a process determining the means to ẑ each defined 

goals, and it is generally agreed that a national urban 

growth policy should be esentially a concerned outline for 

achieving a more efficient and desirable pattern of human 

settlements than would occur vflthout conscious effort. 

621 NEED FOR A POLICY. To emphasize by comparison America's 

lack of a national policy concerning urban growth, we need 

only consider the urban growth policies of other countries. 

Many of the South American cotintries, England, France, Swe

den, Finland, Russia, India, Israel, and Japan all have 

strong urban !S:evelopment and growth policies. New communi

ties (new towns) are major instruments of their federal pol

icies, particularly to accomplish nation-wide settlement 

patterns. Brasilia., for example, opened up the interior of 

Brazil to development. Giudad Guiana promoted industrial 

growth away from Caracas in Venezuela. There has been a 

vast program for development in the Urals in Ruusia, and of 

course, the widely published Israeli policy of new town de

velopment for the settling and holding of conquered land. 

By contrast, the United States is indeed lacking in a nation

al policy, and also in any large-scale public urban develop

ment efforts. 



622 GOVERNMENTAL INFLUENCE. The National Growth Report in 

1972 rejected a comprehensive federal policy stating that 

"it is not feasible for the highest level of government to 

design policies for development that can operate successful

ly in all parts of the nation;" and further indicated that 

settlement patterns (urban growth)can best be decided by 

state and local governments reacting to local objectives. 

The truth is that federal polidy does shape growth patterns, 

perhaps not intentionally or directly; but vfhat the federal 

government does and where and how it spends money affects 

urban growth in this country. Consider for example the 

model cities program, the urban renewal of the 1960's, the 

economic aid to depressed areas program, the "701" (urban 

planning) program, and, of course, the Development Acts of 

1968 and 1970. Aside from these conscious efforts aimed, at 

specific objectives, other government programs have direct 

ajid potent effect on urban growth. For example, the nation

al highways program (and interstate system program) and 

mlli-tary installations. Every major federal and state al

location of capital has implications for settlement pat

terns, intended or not. 

It is this writer's belief that national urbaui growth prob

lems cannot be solved by a city-to-city approach. The fed

eral government actually has direct influence on the urban 

growth in America in a multitude of ways, and as a result of 

endless, seemingly unrelated actions, and therefore needs a 

National Urban Growth policy. This policy could coordinate 

the goals and objectives of different programs and actions 



(as they affect urban growth) under an overall national pol 

icy. With the coordination of the various influences, the 

United States might logically and realistically follow the 

direction of other nations of the world by implementing a 

strong federul program for urban development. 

623 TITLE IV AMD VII. Of course, to planners and urban de

signers, the Housing Act of I968, and more recently, the 

NevT Towns Act of 1970, come to mind as instruments of a fed

eral policy. 

The Housing Act of I968, Title IV, underwrote loans, bonds, 

and other types of guarantees for new communities' develop

ment, based on (Section ^) four prerequisites. First, that 

the community or development be economically feasible; sec

ond, that there be a pratical plan for development; third, 

that the developer have a sound finajicial basis for the de

velopment; and fourth, that the development plan be consis

tent with existing comprehensive regional plans. Title VII, 

the New Towns Act, also responds to provide financial assis-

•tance to those developers meeting the following qualifica

tions for funding of new towns: 

1) Evidence must be shown that concern for and pro
tection of the environment is Integral to the plan. 
2) Housing for low and moderate income groups is 
planned for. 
3) The development provides for the eventual full 
compliment of services for the residents. 
^•) The overall plan is integrated into area-wide 
planning (A-95 Review). 



5) Approval from state and local planning agencies 
is obtained. 
6) Evidence of adequate ability on the part of the 
developer to accomplish the development. 
7) A plan in which the civil rights of all inhabi
tants of the new town are protected. 

c<''f-^='v A-o^iA-

62̂1- URBAN PROBLEM A NATIONAL GROWTH POLICY MUST DEAL WITH. 

Although these formative programs have influenced urban 

growth in America, they have been generally ineffective in 

establishing the kind of specific, strong national Uianage-

ment of urban growth suggested a,bove. 

In 19731 and again in 1978, the National Policy Task Force 

of the AIA outlined the problems to which a federal growth 
2 

policy should address itself. 

1) Americans have been pushed off the land by giant 
mechanized firms into deteriorating cities—those 
left behind often to be forgotten or ignored by 
economic growth policies, trapped in the forgotten 
hollows of riiral America. 
2) The nation has become, and is becoming more and 
more, polarized between rich and poor, and often 
between black and vrhlte. 
3) Urban sprawl which has a strangle hold on the 
American city. 
h) Jobs separated from housing, forcing people to 
spend more time on the hi^ways (often than with 
their families), creating congestion, adding to the 
pollution of our environment, creating a lack of 
sense of community, and contributing to the disin
tegration of family life. 
5) Land, money, and building costs increasing more 
and more, pricing most Americans out of the hous
ing market. 
6) Growth vrhich has outstripped na tu re ' s self-



On tliis map of downtown Los Angeles are indicated in black those areas serving 
llic automobile exclusively: streets, roads, freeways, garages, parking lol.s, gas 
stations, etc. They occnpy two^thirds of the land area in the "heart of the cily." 

cleaning ecological cycles, pollution is a growing 
cloud over the nation and the future. 
7) An "open season" on land has made it the target 
of speculation and the manipulated object of short-
term gain, no consideration for the intrinsic value 
of the land being taJcen. 
8) Government process for dealing wi'th urban growth 
which is "scissored into bits and pieces" resulting 
in a chain of separate and conflicting consents, 
which have to be negotiated in order to accomplish 
a public good. 

Carl Feiss, a planning and urban design consultant vrho has 

served as consul-tant to the National Commission on Urban 

Problems, makes particular emphasis of the seventh problem 

the AIA task force dealt with when he said,"Without a nation

al planning program, the real estate rape of the U. S. will 
3 

continue." 

Victor Gruen, in his excellent book. Heart of Our Cities, 

categorizes urban problems as follows. 

First, the problems of industrial land (mis)use—resulting 

in an environment shaped by the complex apparatus of techno

logy areas dotted with oil wells, refineries, high voltage 

lines complete with chimney, conveyors, tovrers,—even the 

occassional resplendent auto cemetery. 

Second, the "transportscape"—millions of square miles of 

asphalt; the highways, freeways, expressways, parking lots, 

cloverleafs, and other spaghetti-like convulsions, all 

tastefully trimmed with traffic signs, billboards, and 

1 "fLL Ov- »-TĈ -tA.- U~. 



dangl ing povrer l i n e s . 
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Third, the "sub-urb-flood"—miles and miles of "early Ameri

can Chinese revival" style homes, complete vrith mansard 

roofs and garnished vrith wid.ow walks, bay windows, a.nd imag

inative plastic classical columns. "A land of economic and 

racial segregation, with phony respectability and genuine 

bore doom." 

Fourth, and if we continue, finally—the ravages of our en

vironment (a subject so obvious and publicized that it needs 

little explanation here). 

(&^ OBSTACLES CONFRONTING AN URBAN GROWTH POLICY. There 

appear to be three basic obstacles to the adoption of any 

federal urban growth policy. First, one must take into ac

count the independent nature of the American people. Most 

of us refuse to be dictated to, especially when the issue is 

private property and what we may or may not do with it. This 

is, in fact, the basic problem which the idealistic urban 

planner would have to deeil with, striving to achieve a deli

cate balance between overall planning and the right of the 

individual to develop his property as he sees fit. 

Second is the fact that there is no unified view of new com

munities or what direction urban growth should -take. There 

are many different perspectives with respect to urban devel

opment: the private developer who was active before the 

Housing and Urban Development Acts of I968 and 1970, the 



developers like the League of New Community Developers, who 

work closely with federal criteria, public and private develr-

opment corporations, the academic community. Congress, the 

federal administration, local governments, and the residents 

of (and in) the urban developments. Within what has here 

been labeled the "academic community" are such professionals 

as economists, many of whom take the position on an urban 

growth policy expressed by Robert Bish and Hugh llourse in 

their book. Urban Economics and Policy Analysis; 

Serious reservations must be main-talned about the 
ability of any single group of decision makers to 
actually accumulate all the relevant knowledge of 
urban phenomena, to select objectives, to weigh 
alternate programs to achieve those objectives, to 
select the most efficient programs and then to 
direct their implementation. 

Third is the complexity of the issue. A comprehensive list 

of the topics which which a national urban growth policy 

vrould concern itself almost defies description. 

To plan a balanced new community, the developex' 
must not only consider the traditional concerns of 
the land development industry, but also community 
facilities, the profound issues of race and class 
relations, conservation, governance of a city rang
ing in population from 20-25,000, efficient delivery 
of public services, recreation, culture, democratic 
participation, maintenance of good relations with 
the hodge-podge of existing governmental entities, 
public health, education, social services, and in
dustrial and commercial development.^ 



In spite of the difficulties associated with the adoption of 

a national urban growth policy, the evidence that vre need 

such a policy remains. 

626 CONCEPTS. GOIIPONEHTS AND OBJECTKES OF AN URBAN GROWTH 

POLICY. To present a more complete discussion of this is

sue, an outline of the possible concepts, components, and 

objectives of such a policy is needed. 

The following is a list of possible concepts of a national 

urban growth policy. 

It should be an expression of national values. 
Give expression to the belief in the vrorth of 

the individual and his freedom of choice, values 
often s-tated in legislation but not so often given 
demonstrable expression. 
3) Have povrer to commit toaction the values of the 
American public and the best principles of urban 
design. Programs which bring together the finan
cial, capacity of public and private sectors. 
I4-) Concerned with quality rather than just numbers— 
a response to the fact that the Americajn population 
is limiting its own grovrth and that population in
crease will no longer be the over-riding factor in 
planning. 
5) Redevelopment and restoration of the neighbor
hood. 
6) Use of the neighborhood as the basic growth unit 
(or regrowth unit) where needed—either rural or 
urban, a viable unit in rural metro areas, central 
cities, or free standing communities, remembering 
that no policy would be comprehensive if it could 
not speak to every condition of America. 
7) Respond to the realistic realization that growth 
will occur primarily in the metropolitan areas. 
8) A policy vrhich uses the principles of growth 
and regrowth hand-in-hand, allowing growth to 



occur first providing moving and relocation possl-
bill ties before older neighborhood renevral. 
9) Efforts made at the social causes of urban decay. 
10) Promoting a broader base for financing and 
equitable resource distribution. 
11) A policy which takes a broader perspective of 
urban growth, possible deeming the es-ta,bllshment of 
larger govemmen"tal jurisdictions with regional 
guidance and control. 
12) A policy which takes into account the need for 
citizen control and input in these broader planning 
and development control ̂ encies. A national policy 
would need the grass roots support of Americans. 
13) Land development under more public guidance and 
control. 

Gideon Golany, in his book, gives these four policy compo

nents: 

Coordinated use of resources; 
Population growth (or no-grovrth) distribution 

and education; 
3) The development of nevr urbaxi patterns; 
1̂-) Power of Implementation. 

Any national urban growth policy should have as its objec

tives these five: 

1) To slow the rural to urban migration. In this 
new towns present themselves as an important policy 
instrument because they can give a primary job base 
to retain population in certain rural areas. Built 
on a large enough scale to be self-sufficient, thejr 
would not be entrapped in the cycle of decay due to 
inadequate facilities vrhich characterize many rural 
communities today. 

2) To control metropolitan growth where it is oc
curing too fast or unevenly. 



3) To conserve and protect our natural resources. 
Hugh Johnson in the September 1976 issue of the AIA 
Journal, said, "Since man has dominion over the earth, 
or at least the ability to destroy it, a system of 
ethics must be developed vrhich will focus on the co
operation of man with all the members of this domain 
for the greatest good of all. The role of man will 
then be changed from the conqueror of the community 
of land and water to a member and citizen of it. 

4) To respond to social concerns—development today 
often segregates instead of bringing people together, 
which breaks dovrn social interaction and results in 
a lack of community sense. 

5) To be an instrument of innovation. 
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6 3 Q U . S . IME\A/ TOXAAIM M O V E M E I M T 
New tovrns are not new. The concept of a preplanned commu

nity reches far back in the history of man. The antece

dents of the modern nevr tovm, the planned communities of an

cient India and the pyramid work camps evidence the inten

tional layout of public facilities housing, commercial 

areas and transpor-tation networks. The Greeks and Romans 

planned and built communities for defense, ccDlonization, 

and commerce. The Greeks had a unique practic which dealt 

with the growth of their cities. When a town became too 

large for the efficient use of facilities by the citizens 

or management by the ruling authority, they would dispa-th 

10,000 men, women, children, and slaves to establish a new 

town "further down the road." They tied the size of their 

towns to two factors in particular; the food and water po

tentials of the area and the optimum size for efficient 

management. 

(As an interesting side note: .When you consider that Hlp-

podamus vras from Miletus and that Miletus iS credited with 

spawning some seventy of these repopulation exoduses during 

the golden age of Greece, his concern vrith ci-fey planning is 

more understandable.) 

631 RESURGENCE OF INTEREST. Although new town planning is 

by no means a recent development, there has been a resurgence 

in the design and building of nevr towns within the last few 

decades. A current UNl̂ lSCO report claims that more than 200 

new towns world-wide were started between 19'-̂0 and I96O. 



J Motives for these nevr town developments range from military, 

economic, and religious objectives to the exploitation of 

resources and the relief of congestion to the establishment 

of new capital cities and the development of undeveloped 

areas. From the Greek "polls" Washington, D. G. to Brasilia 

and Chandigarh today, new towns are an old concept. 

632 AfTERICAN rTEW TOWN HISTORY. America is no stranger to 

nevr town development. Even from the earliest settlements 

of the continent, new tovm planning has been in use by 

pioneers who designed with idealism and inspiration, hopes 

of creating better communities than those they had left be

hind. As far back as 15731 the building of these new tovrns 

responded to guiding planning principles. Phillip II of 

Spain issued the Laws of the Indies, which contained forty 

specific ordinances concerning site selection and the loca

tion of plaza streets, even the character of the buildings, 

both public and private. 

These specifications were a synthesis of the planning prin

ciples of the masters, Vitruvious and Alberti, and their in

fluence on early American developments can still be seen in 

the missions and presidios found from Florida to California. 

Preplanning of communities includes such well known examples 

in the earlier period of American history as Philadelphia, 

planned by William Penn and Thomas Holme around l682. New 

Orleans by Sieru de Bieuville in 1722, Washington D. G. by 

Pierre Charles L'Enfant in 1791, and Sale Lake City, by 

Brigham Young in 18̂ -̂8. 



In the colonial days, concern for the orderly development of 

land was first evidenced in Nevr England by their adoption of 

a system of town planning, the Northwest Ordinance of 1787i 

which laid out townships in a system of six square mile di

visions, and provided for the selling of land in minimum sec

tions of 6̂ 0 acres at one dollar an acre (don't you wish you 

could still buy land at that price?!)- Much of the develop

ment from the Civil War until the turn of this century vras 

unplanned, the result of agglomeration, primarily around ex

isting cities. With America's entrance into the twentieth 

century, industry began to build planned communities for 

vrorkers, the company towns such as Granit City, Illinois and 

Hershey, Pennsylva.nla, both built right around I9OO. Other 

company towns Include Wisconsin's Kohler in 1913» Los Ange

les's Palos Verdea Estates in 1923> and Forest Hills Gardens 

on Long Island in I9O8. 

633 MODERN AMERICAN NEW TOWN MOVEMENT. It was after World 

War I that a group of progressive planners brought a con

temporary new town movement to the United S-tates. The move

ment reflected a, new -view of new town developments as a uni

fied concept, combining the positive elements of history and 

then-current technology into one integrated philosophy. 

Much impressed with Ebenezer Howard's garden city concept, 

which had seen great success in England, Clarence Stein, 

Lewis Mumford, Alexander Bing, Henry Wright, and others 

formed the Regional Planning Association of America in 1923, 

to promote regional de-velopment and the new town movement. 



The greenbelt concept put fon̂ rard by Hovrard entailed a com

munity of limited growth, balanced employment, being self-

sufficient. The greenbelt city was characterized by a civic 

and commercial center, a residential area surrounding the 

core, and a growth-limiting greenbelt surrounding the entire 

development. Howard proposed an optimum population of 

30,000 for the greenbelt town. 

The approach of the Regional Planning Association of America 

to city planning was first seen in Sunnyside Gardens in New 

York City in 192^. However, on former Long Island Railroad 

property, just a few minutes from Times Square, the develop

ment occupied some sixty acres and provided 1200 dwelling 

units. The aim of Sunnyside vras to provide low cost housing 

for families of moderate means. Although Sunnyside is viewed 

by planners today as little more than a housing development, 

it did pioneer the provision of a common green and other 

concepts which were to become a part of the new tovm vocabu

lary. Encouraged by the economic success of the Sunnyside 

project. City Housing Corporation in 1928 bought two square 

miles of rolling farmland I6 miles from dovmtown Manhattan 

for the development of Radburn. Designed by Clarence Stein 

and Henry Wright as a garden city, complete with shopping 

centers and industrial operations, Radbum was primarily 

oriented towards the solving of problems created by the 

automobile. Radbum made use of the superblock, replacing 

the conventional narrow rectangular block; it used special

ized roads to accomodate specific functions; it separated 

pedestrian and vehicular traffic; and it used greenbelt park

land as the spine of the development. 



63̂1- EARLY AMERICAN NEW TOWN MOTIVES. The planning princi

ples employed int eh Radbum development and the neighbor

hood concept greatly influenced later new tovrn efforts. In 

1929, Clarence Perry wrote concerning his "neighborhood con

cept," presenting it as the smallest significant planning 

unit. He based his concept on (l) the institution requiring 

the smallest population for support—the elementary school, 

(2) a neighborhood size determined by the distance children 

could walk (generally found to be ten minutes or one-fourth 

mile), and (3) a population support base of 3OO to 3.000 

families. 

COUNTRY *<, 

COUNTRY 

Popov.*'̂  

The depression pressed the federal government into the new 

town business in an effort to stabilize the economy with 

suburban resettlement programs. The Federal Resettlement 

Administration built three notable communities: Greenbelt, 

Maryland, north of Washington D. G,; Greenhills, Ohio, north 

of Cincinnati; and Greendale, Wisconsin, near Milwaukee. The 

greenbelt towns reflected a philosophy based on the balanced 

relationship betvreen the rural and urban areas. 

Ebenezer Howard defined the garden city in I898: 

The garden city is not a loose sprawl of individual 
houses with immense open spaces over the vrhold of 
the landscape...it is rather a compace rigorously 
confined urban grouping...seeking the balance be
tween town and country. It is not a suburb but 
the antithesis of a suburb; not a more rural re
treat, but a more integrated foundation for an effec
tive urban life. 



1^ 'Lysander New Community 

Developer: 
The New York State Urban Developmenl 
Corpornlion (linC) 

Location: 
12 miles norttiwest of downtown Syrnciise 

Acres: 
2,670 

Guarantee Commitment: 
The first to receive a delcrminnlion of 
cligihllily for grant assistance rather than a 
federal r)unrnntoo of its debt for land 
acquisition and development. It will be 
olifiihlo for 20 percent grants from llUf") 
supplementing 13 basic federal grant 
programs 

Population: 
I8,33'1 by 1980 

The basic purposes of these tovrns were; (l) to give work 

to the unemployed, (2) to demonstrate the garden city prin

ciples and their application to new tovrn development, and 

(3) to provide low-rent housing within a healthy social and 

physical environment. There were other nevr tovrns builty by 

the federal government, each for a specific purpose. Boulder 

City, Nevada housed the workers on Boulder Dam, and Norris, 

Tennessee provided housing, beginning in 1935» '^or the fami

lies of men working for the T. V. A. 

635 MODERN NEW TOWNS. The 19^'s and 1950's saw something 

of a lull in the pace of new town development, but In I96I, 

as a result of thel960 National Capital Planning Council's 

"Year 2000 Plan," vrhich proposed the creation of new towns 

in development corridors radiating out from the capital, 

Restun was begun. Considered the first American nevr tovrn of 

modem times, this development of Robert E. Simon vras situ

ated northvrest of 'Washington, D. C. near Dulles International 

Airport. It was follovred by Columbia,, started in I963 by 

James Rouse as a satellite new town between Baltimore and 

Washington. Since then, based on H. U. D. d.esignation, for

ty new towns have been begun, among them Clear Lake City 

near Houston, Irvine Ranch in California, Park Forrest South 

in Illinois, Jonathan and Cedar Riverside in Tlinnesota and 

the Woodlands nor'bh of Houston. 

636 MODERN NE'rf TOWN INFLUENCES. James L. Glapp identifies 

the basic underlying influences of the new town movement as 

the metropolitan phenomenon (center city decay) and the 



Soul City. 

• ^ K Henderson 

Oxford O 

Soul City New Community, 
Developer: 
Floyd B. McKissickEntcrpiises, Inc., National 
Corporation for Housing Partnerships, and 
Building Systems Housing Corporation 

Location: 
45 miles north of Raleigh and Durham 

Acres: 
5,180 at completion 

Guarantee Commitment: 
$l4,000,000~June 1972 

Population: 
44,000 residents in 30 years 

Dwelling Units: 
12,906 in 30 years 

Land Use: 
1,495 acres designated for recreational 
and open space use. 

Innovations: 
The first rural new town to receive a commit
ment of federal assistance. It is also the firsi 
in which the principal sponsor will bo a 
black-owned enterprise. Located in a rural 
economically-depressed area, this profior.c^d 
new free-standing community would provide 
a iK^w growth center Also useful in prodiicina 
approaches that could be applied to other 
free-standing new community devclopmonls. 

process of suburbanization, vrhich are the results of the ac

celerated population growth and the unprecedented demand for 

nevr development. To this may be added the success of the 

PUD (acting as a basic unit of development for the nevr town), 

the general expansion in financing capabilities, and a grovr-

ing awareness on the part of large corporations of the po

tential profitability of developments on the scale of new 

towns. Gideon Golany sates that "since the late sixties the 

recognition of a common goal (among those concerned vrith the 

expansion of urbaji grovrth) has become stronger;" it is be

ing realized that urban problems may be solved through reg

ional planning, and new tovrns are an effective instrument of 

regional planning. 

637 A COMPARISON OF AMERICAN AND FOREIGN NEW TOWNS. It 

should help in the understanding of new tovrns in America to 

realize that America's recent increase in new tovrn activity 

is somewhat limited when compared to the efforts of other 

nations such as Britain. There are several reasons for this. 

First, "the current interest in nevr tovrn development is for 

the most part a departure from traditional plajining practic-
7 

es.' Even though new town planning principles have been 

given form by new town efforts from the greenbelt cities to 

the Woodlands, they have had little effect. Generally, 

American urbanization has been unplanned; even master plans 

do not always insure effective land use. American develop

ment can be essentially categorized as the sum of sma,ll ad

ditions, either lot by lot, or subdivision by subdivision. 

This is due, in many respects, to the market conditions 



Jonathan, Minnesota 

Developer: 
Jonathan r)ovel()pniont Coipor,i l io[ i 

Locat ion: 
20 mil(v; r.niilhwesl ol Minnoappli:'. 

Acres: 
M.I 114 

Guarantee Commitment ' 
:i;2l,000,000--f-cl)ruaiy 19/0 

Population: 
18.000 in 10 years 

Uwell i iuj Units: 
!),|.()0 ill 10 ycai:-. 

Housing M\x: 
I ow ,in(t nuidriaU" incomi' hoiir.iiiii will 1H' 
in an :iinount ogiial to meliopoli l . i i i p iol i l i ' 
loi low and inodiMalo-inr.ome (.iinilic'-. 

Land Use: 
rx(;lu(liM(i a l,,'i()0-,-Ki(! inilusli ial l iaci , IS 
P'TconI u'sidonlial, 18 percont open '-[Laco 
indir;lMal 10 [)eiconl. lakes 8 pr rcen l , 
t-timrni'n-i;il f'l peicont 

vrhich have fostered development characterized by urban 

sprawlI James Bailey supported this contention in Modern 

American Hew Tovrns: Principle and Processes by saying, 

"While Radbum, 'Raldvrin Hills and the Greenbelt tovrns are 

still vrith us...the forces that have produced suburban 

spravrl have taken little notice." 

Second, of course, are the differences in the basic process 

of urbanization betvreen America and other nations. In 

America today, planning is often done by one man, implemen

tation of the plan by another (or others), and the enforce

ment of regulations concerning the development by yet another 

group. This Fragmentation of effort is not condusive to 

large developments. In private development, American indi

vidualism plays a large role, as each man decides how to 

develop personal property having a peculiarly American dis

taste for any regulation of his efforts. 

On another level are also differences in national policy and 

ideology. New towns development in other parts of the world 

are a basic part of the urban scene, and as such, the popu

laces tend to have a normative attitude tovrard their devel

opment. Combined with this is the strong national efforts 

in countries like Greece and Israel, where they have direct 

government planning and building of new towns. America, ex

cept during the New Deal Resettlement Program, has not seen 

national federal involvement in the development of such com

munities. 



St. Charles 
Communities 

Developer: 
Interstate Land Development Company, Inc , 
a wholly-owned subsidiary of Interstate 
General Corporation, Puerto Rico 

Location: 
25 miles southeast of Washington, D. C. 

Acres: 
7,900 

Guarantee Commitment: 
$24.000,000—June 1970 

Population: 
79.145 in 20 years 

Dwelling Units: 
24,730 in 20 yeais 

Housing M\%.: 
About 80 percent of the single-family homes 
will sell lor $25,000 or less and 25 percent of 
the rental units will cost less than $150 a 
montti Also low-cost housing lor the elderly 
will be built. 

638 NEW TOWN STIMULUS. Regardless of these factors, there 

are specific developments which are encouraging the new 

town movement. First, there have been significant advances 

in public and private planning control. Second, PUD options 

to strict zoning controls allow large-scale developments. 

Third, financial backing and support by the federal govern

ment has greatly bolstered new town developments. Fourth, 

the development firms are finding that several of the estab

lished new towns are producing good financial returns, 

greatly increasing interest in such ventures. 

And another factor which encourages the development of nevr 

towns is the fact that planning is complicated in areas of 

existing development by (l) the political structures, (2) 

the already existing land use and land use patterns, and (3) 

heterogeneous populations for which common goals and objec

tives of a development are difficult to determine. New 

towns offer an alternative to this problem by allowing devel

opment in areas of no existing development, avoiding the 

problems commonly associated with planning. 

639 TITLE VII COMMUNITIES AND CURRENT STATUS. A great boon 

to the new town movement, of course, has been the passage of 

Title VII, the government program financially backing such 

developments. As of late 1976, 13 new towns had received 

loan guarantees from HUD amounting to a federal commitment 

of over 300 million dollars. Title VII authorizes the feder

al government to guarantee up to 5OO million dollars-worth 1 

of now community bonds, setting a limit on the amount to be 



Cedar-Riverside. Minneapolis, 
Minnesota 

Developer: 
Cedar-Riverside Associates, Inc 

Locat ion: 
I mile !-,oulheasl of the cenlial tiurJness 
district 

Acres: 
Approximately 101 acres noninstitutional: 
336 total 

Guarantee Commitment: 
$24,000,000—June 1971 

Populat ion: 
30,000 in 10 years 

Dwell ing Units: 
12,500 in two years; rental, cooperative, 
condominium 

Housing: 
Approximately 10,750 units of the total will be 
subsidized through a combination of federal 
,ind nninicip.il ( i iogiams 

backed in any one project at fifty million. Title VII also 

^made provision for other aid to communities and developers 

alike/ 

The preamble to Title VII, noting that the United States 

population is expected to increase about 75 million by the 

year 2000, reflected federal concern by statin-';, "Better 

patterns of urban development and revitalization are essen

tial to accomodate the grovrth...and to make positive contri

butions to the quality of life," giving credence to the new 

towns movement. James Rouse, the driving force behind the 

creation of Columbia, speaking in favor of new town develop

ment, said, "This country will grow by 25,000 people a vreek 

for the next 25 years. It doesn't make sense for us not to 

absorb that growth rationally." New towns have as a basic 

objective that absorption of population, as well as the cre

ation of settlement patterns which benefit not only the in

dividual living in the new community, but the entire network 

of urban development within the region where it is located. 

It bears keeping in mind that vrhile new towns are very di

verse in their goals and objectives, they are, in a country 

where development is primarily through private efforts, 

where often there is no overall design, only a meeting of 

specific performance standards (local zoning and building 

codes), becoming more and more an accepted part of the ur

ban development pattem. 

At this point it seems appropriate to consider briefly the 

current state of the new town movement. First, in consider

ing the state of the art today, the new town movement may 



The Woodlands, Texas 

Developer: 
The Woodlands ncvelopmeni Corp , 
a subsidiary of Mitchell Energy and 
Development Corp. of Houston 

Location: 
Approximately 30 miles noilli of 
downtown Houston 

Acres: 
16,937 

Guarantee Commitment: 
$50.000,000—April 4, 1972 

Population: 
150,000 in 20 years 

Dwelling Units: 
49,160 (single-family—19,660; 
multifamily—29,500) 

Housing Mix: 
Developer plans to provide between 30-40 
percent housing in the low and moderate-
income range. 

well be described in a vrord: systems. The systems approach 

attempts to include and interrelate the social, physical, 

economic, political, and psychological factors that combine 

to form human experience in the development of new tovrns. 

This will be dealt vrith in greater detail in subsequent 

sections of this chapter, but it is important to note at 

this point this characteristic (step) in and of the new 

town movement. 

As to the current status of the new town movement in the 

United States, a look at the recent chain of events is neces 

sary. Through 1970, 1971, 1972, 1973, and 1972 the immedi

ate outlook for new towns was exceptionally bright. Dozens 

of communities were on the "drawing board." and as stated 

earlier, 13 had received federal money through Title VII, a 

program vrhich, for the first time in United States history, 

put public backing behind private new town developers, pro

viding the backing necessary to launch financial help to new 

communities which were more than bedroom communities or di

versified housing complexes. On January I'f-, 1975, however, 

in a "terse release," James Lynn, then secre-tary of the De

partment of HUD, announced a moratorium on applications for 

public assistance under the Title VII program. This action 

was the result of severe financial difficulties with the new 

communities program. Jane Silverman, city planner and edi

tor of Environmental Comment, commented on the blame tossing 

about the financial problems connected v-rlth the program in 

the September issue of the AIA Journal by saying that to 

"put all the blame on the HUD beaurocracy or on mismanage

ment by the Title VII developers would be unfair." She 



also wrote: 

Ultimate Size of New Communities 
Assisted Under 

New Community 

Cedar-Riverside 
Flower Mound 
Jonathan 
Maumello 
Park Forest South 
Riverton 
San Antonio Ranch 
St Charles 
Communities 

Titles IV an 

Population 

31,300 
65,000 
50,000 
.45.000 

110,000 
25,600 
88,000 
79,145 

dVII 

Acreage 

336* 
6,156 
8,194 
4,945 
8,291 
2,535 
9,318 
7,900 

* 336 acres in renewal area, 100 acres in 
project area. 

The national economic slump, coming as it did during 
the early years of most of the Title VII new towns, 
dealt a devas-tating psychological blow, one from 
which the development community is still reelin.g. 

As of this writing, then, the federal assistance once pro

vided under Title VII has stopped. What this will mean to 

the communities already begun (and still guaranteed of the 

backing Title VII provided) and the overall new town move

ment in America today is still unclear. New town objectives 

have been high, their goals sweeping and ambitious. Now 

their pocketbook appears empty. This much is certain. Al

though financially entangled now, new tovrns are an integral 

part of any concerned approach to the urban growth America 

is and will experience; they have been a part of the history 

of man's civilization, and their importance now, to the fu

ture urban grovrth of America, is undiminished. 



• ^ w 
Summary 
(Dollars in 

C o n i n u i n i l y 

J o n n l h n n , 

f i /1mnesold 

M l l \ I.HUl 

r . i r k 1 .Mci-.l 

; ; i u / l h . I l l imn : ; 

1 Iv 'u . ' i M . u i i u l 

I r ^ . i s 

M i i m i i ' l l o . 

A i k a n s a s 

I'l-.).!! 

n iv(M' ;u)o. 
M i l H l f , l | , l 

R i v o r l o n , 

New Y i i i k 

S.ui A n h i M i o 

l i . l i u l l 1 , 'V . I . ' 

The W f u i d -

i.llUl.'., I .A. IS 

G . i na iu l . i 

N r w >i>ik 

r. iui l C i l v , 

N o i l h i_ ; , i i o l i n j 

l l . i i t i i s o n . 

S o i i l l i Cc i ro l i nn 

l y s a n d e r , 

N.'w Y m k 

W r i l . i i o I s l a n d , 

M r w York 

. ;h (>na i idoah, 

r . e o i o i a 

' ;,M)ilrc(' U c p a 

- Ci i inr . - in lond u 

" C i i n l i n g u n I o n 

M' l inal ' l (> (or ?. 

of New Communil 
Thousan 

Typo 

S a t o l l i l o / 

G r o w t h 

Cc^ntor 

S a l i ' l l i l o 

: - . , l I r l l i l , ' 

S . i l r l l i l , ' 

Sa te l l i t e 

N i ' u T o w n 

I n - T o w n 

Sa te l l i t e 

S a l e l h t c 

S a l c l h t o 

S . i l c l l i l c 

r r ,M . 

S l a n d m y 

S a l o l l i l e 

S a l o l l i l c 

N e w - T o w n -

I l l - T o w n 

S a t e l l i t e / 

G r o w t h 

C e n t e r 

ds) 
G u a r a n t e e 

C o m m i t 

m e n t 

A m o u n t 

D a t e 

$. '"1,000 

i ! / 7 0 

S2-l,000 
I V 7 0 

.? Ul.OOO 

( i / 7 0 

:M.'i 0 0 0 

1 2 / 7 0 

$ 7 .500 

1 2 / 7 0 

S:'i.ooo 
G/71 

S12 .000 

$ 1 8 , 0 0 0 

.'!'!? 
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New Town 

Texas 
1. Horizon City 
2. Flower Mound 
3. San Antonia Ranch 
4. Tlie Woodlands 
5. Clear Lake City 
6. Sharpstown 
7. Friends Woods 

County Population Acres 

east of El Paso 
Denton 
Bexar 
Montgomery 
south of Houston 
Houston 
Harris 

64,141 
87,972 
150,000 
150,000 
35,000 

6,156 
9,318 
16,939 
15,000 
4,000 

Title IV and VII New Communities' 
Federril 
Program under 
which New 
Community 
'A/ns Approved 

Title IV 

iille IV 

Iltle IV 

Title IV 

I I l k . - I V 

l i l l i ^ V I I 

fitk-VII 

i itie VII 

New Community 

Jonathan, Ivlinnesota 

St. Charles Communities, 
t\/laryland 

Park Forest South, Illinois 

Flower Mound, Texas 

Maumelle, Arkansas 

Ci'dar-Riveiside, Minnesota 

San Antonio Ranch, Texas 

Riverlon, New York 

Location 

20 miles southwest of Minneapolis 

20 miles southeast of Washington, D.C. 

40 miles south of downtown Chicago 

20 miles northwest of Dallas and 
northeasi of Fort Worth 

16 miles from downtown Litllc Hock 

in Minneapolis, 1 mile southeast of the 

Central Business District 

20 miles northwest of San Antonio 

within township of Henrietta in Monroe 
County, New York, 10 miles south of 
downtown Rochester 

The inlormation used in the analyses undertaken in this chapter was obtained primarily from the develop
menl plans ol Ihe Title IV and VII developers as contained in their project agreements. 
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Developers of Title IV and VII 
New Communities 

New Community Developer 

Cedar-Riverside 

Flower Mound 

Jonathan 

Maumelle 

Park Forest South 

Riverton 

San Antonio Ranch 

St. Charles Communities 

Gananada 

Harbison 

Lysander 

Shenandoah 

Soul City 

The Woodlands 

Welfare Island 

Ccdnr-Riverside Associates Inc. 

Flower Mound New Town, Ltd. 
Marcus and R. D. Nasher 

Jonathan Development Corporation 

Maumelle Land Development Company 

Park Forest South Dcvolo[iors 
Investors, Mid-America Improvement 
Urban Development Corpornlion.) 

Riverton Properties, Inc. 

San Antonio Ranch New Town 

Interstate Land Development Company 

New Wayne Communities, Inc. 

Harbison Development Corp. 

New York State Urban Development Corp. 

Scotts Hudgens Company 

Floyd B McKissick Enterprises 

Mitchell Energy & Development 

New York State Urban Development Corp. 
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POPULATION AND lAND USE ACRES IN NEW COMMUNITIES 
(UfCEMRER1972) 

New Town 

Flower Mound 
AAZuiifHands .-
Riverlon 
lonalhan 
Park Forest South 
Cedar-Riverside 
Lysander' 
McUiniellc' 
St. Charles 
Hart)ison' 
Soul City 
Gananda 
Welfare Island' 
San Antonio Ranch' 

Popula
tion 

64,141 
_L50,000 

25,632 
49,996 

110,000 
31,250 
18,355 
45,000 
79,145 
21,343 
44,000 
55,808 
17,000 
87,972 

800,513 

Jobs 

16,454 
40,000 
11,180 
18,152 

— 
4,609 

— 
— 

14,890 
6,100 

18,000 
12,890 

7,500 
17,990 

197,689, 

Residen
tial 

2,989 
6,339 
1,046 
2,436 
4,871 

83 
910 

2,044 
4,320 

732 
1,705 
2,470 

40 
4,249 

33,933 

% 

(49) 
(37) 
(49) 
(30) 
(60) 
(83) 
(34) 
(30) 
(62) 
(42) 
(33) 
(51) 
(27) 
(46) 

(43) 

Indus
trial 

427 
2000 

400 
1989 
1012 
— 
795 

1071 
4021 
196 
928 
250 
— 

1234 

% 

(7) 
(12) 
(19) 
(24) 
(12) 

(30) 
(20) 

(6) 
(11) 
(18) 

(5) 

(12) 

Com
mer
cial 

262 
466 
170 
230 
348 

17 
168; 
06 

214 
85 

298'" 
174 

r 

160 

% 

(4) 
(3) 
(8) 
(3) 
(4) 

(17) 
(6) 
(2) 
(3) 
(5) 
(6) 
(4) 

(2) 

Schools 

260 

75 
292 
269 

8 

238 
108 
64 

453 
293 

s 

% 

(4) 

(3) 
(4) 
(3) 

(4) 
(2) 
(4) 
(9) 
(6) 

(4) 

Open 
Space 

and 
recreation 

1,456 
4,000 

434<^ 
1,705 
892 •• 

— h 

597 
1,700 
1,516 

224 
1,495 
1,010 

49 
2,203 

18,336 

% 

(23) 
(23) 
(20) 
(21) 
(1) 

(22) 
(31) 
(21) 
(12) 
(20) 
(21) 
(34) 
(24) 
(24) 

Roads 

345 
1,649'' 
— 
465 

— 
— 
— 

104 
330 

201 
200 
480 

33 
642 

% 

(6) 
(8) 

(6) 

(3) 
(5) 

(11) 
(4) 

(10) 
(20) 

(7) 

Other 

417 
2,694'' 
— 

1,073'' 
7 7 1 ' 

— 
200 

— 
— 
235 
101 
54 
21* 

500" 

% 

(7) 
(10) 

(13) 
(9) 

(7) 

(14) 
(2) 
(1) 

(15) 
(.5) 

Total 

6,156 
16,939 
2,125 
8,194 
8,163 

100 
2,670 
5,319 
6,980 
1,739 
5,180 
4,733 

143 
9,310 

70,550 

Source: HUD (revised December 1972). 
•• Includes schools, roads, and other Infrastructure. 
''Includes an 1,000-acre reserve and 400-acre university. 
' "Community space," which includes open space and roads bul not schools. 
''Church uses, plus agriculture and recreation reserves. 
•^Residential areas including major open space. Counting 50% of university and 
schools and residential clusters, total open space is 2,247 or 27%. 
All bul 17 acres are for Governor's Stale University campus. 

"Schools included in high-rise buildings and not listed separately. 
' Open space is elevated over streets and not computed separately. 
' No project agreement signed. Statistics subject lo change. 
'Acreage includes schools and other community facilities. 

Project agreement covers 12-year developmenl program only. Land-use statistics 
cover 20-year developmenl period and include 633-acre golf course and 241-acre 
proposed commercial park, which is owned by an affiliate company and not covered 
in the project agreement. This land is included in the total plan. 

' Excludes 400 acres for industrial land not now acquired, but committed to acquire. 
Includes medical and institutional as well as retail uses. 

" Excludes "primary reserve" and 1,113 acres, and "land bank" of 4,026 acres. 
" Includes industrial preserve. 
' 'Other community facilities and supporting services. 
^ Total employment computed by taking those projects for which there were no total 
employment estimates and applying to them the average ratio of jobs to total popula
tion for all projects for which statistics are available. 
' Commercial included in other structures. 
'Hospital. 
Source: The Contemporary New Communities Movement in the United Slates. 



PROXIMITY OF SOME NEW COMMUNITIES TO MAJOR URBAN AREAS 

New Community 

Arizona 
Lake Havasu City 
Litchfield Park 

Arkansas 
Maumelle 

California 
Foster City 
Irvine Ranch 
Laguna Niguel 
San Ramon Village 
Valencia 
Westlake Village 

Georgia 
Peachtree City 
Shenandoah 

Illinois 
Elk Grove 
Park Forest 
Park Forest South 

Louisiana 
Lake St. Louis 
Nouvil le 
Pontchartrain 

Maryland 
Columbia 
St. Charles 

Minnesota 
Cedar-Riverside 
Jonathan 

Distance 
(miles) 

153 
10 

12 

18 
40 
50 
24 
30 
10 

20 
35 

20 
30 
30 

35 
7 

25 

25 
25 

Major Urban Center 

Las Vegas, Nevada 
Phoenix 

Little Rock 

San Francisco 
Los Angeles 
Los Angeles 
Oakland 
Los Angeles 
Los Angeles 

Atlanta 
Atlanta 

Chicago 
Chicago 
Chicago 

New Orleans 
Baton Rouge 
New Orleans 

Washington, 
Washington, 

downtown Minneapolis 
20 Minneapolis 

D.C. 
D.C. 

New Community 

New York 
Canada 
Lysander 
Riverton 
Roosevelt Island 

North Carolina 
Sea Pines 
Soul City 

South Carolina 
Harbison 

Tennesse 
Timberlake 

Texas 
Flower Mound 
San Antonio Ranch 
The Woodlands 

Utah 
Stansbury Park 

Virginia 
New Franconia 
Reston 

Washington 
Padilla Bay 

Washington, D.C. 
Fort Lincoln 

Distance 
(miles) 

12 
12 
10 

within 

40 
45 

8 

30 

20 
20 
30 

25 

25 
20 

75 

within 

Major Urban Center 

Rochester 
Syracuse 
Rochester 
New Yfirk City 

Savannah 
Raleigh-Durham 

Columbia 

Knoxville 

Dallas 
San Antonio 
Houston 

Salt Lake City 

Washington, D.C. 
Washington, D.C. 

Seattle 

Washington, D.C. 

i 
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Accessibility of New Communities 

Islew Community Highways Airports 
Public Transportation 
Facilities 

CcJai-Riverside 

Flower Mound 

.lonothan 

Mauirielle 

Park Forest South 

Riveiton 

San Antonio Ranch 

5t. Charles 
Communities 

Bounded by two major 
freeways, one the main 
route between Min
neapolis and St. Paul 

Major U S highway 
scheduled for improve
ment/relocation by 
1975 

3 existing highways 
provide access to 
Minneapolis 

Near Interstate leading 
to Little Rock and 
North Little Rock 

Beltway providing 
direct access to west
ern suburbs of Little 
Rock for 1974 opening 

Adjacent to new inter
state highway (1-57) 
linked by toll road to 
Joliel and Gary 

New York State Thru-
way, Genesee Ex
pressway, and Martin 
Road 

Bandera Freeway, 
Highway 16 

Located on U.S. 
Highway 301 

8 miles northwest of 
[)lanned regional 
airport 

20 miles from metro
politan airport 

18 miles from metro
politan airport 

5 miles southeast of 
Monroe County airport 

A rapid tiansit system 
planned with Cedar-
Riverside as major 
interchange 

Rapid transit link with 
regional airport, Dallas 
and Fort Worth under 
study g 

Trunk line rail access 
to Minneapolis 

Central Arkansas 
Transportation System 
Rail access to indus
trial sites 

Rail and barge access 
to industrial sites 

Illinois Central has 
agreed to extend their 
commuter service to 
the project when 3,000 
units are occupied 

Mass transit corridor to 
Rochester CBD 

Proposed mass transit 
system and existing 
bus system linking to 
San Antonio 

Use of railroad line to 
link project with Wash
ington under study 

w.^ 



Baa NEW/ TOAA/IM DESIGiM PRINCIPLES 

641 GENERAL DESCRIPTION. Various descriptions and defini

tions of a ne\^ town have been offered by different writers 

over the past few decades. It seems that there is no defin-

tive.or precise description of exactly what a new town is, 

much less how it does or should function, what its goals and 

objectives should be, or what direction new towns should 

•take in the future. Gideon Golany, in his book. New Town 

Planningi Principles and Practices, gives several explana

tions of what a new town is, but he cannot de-tail that elu

sive definition, even in this most authoritative work, 

A clearer understanding of what new. towns are may be gained 

by examining some of their characteristics, and the defini

tions of some no-table new town planners and writers. 

Frederic Osbom, a friend and protege of Ebenezer Howard, 

used the definition of new town and garden city interchange

ably. He called the new town a "city designed for healthy 

living; of a size that makes possible a full measure of 

social life, but not larger; surrounded by a rural belt," 

publicly owned. In 1950i A, Suquet-Bonnaud gave this def

inition for a new town development; 

Towns built on a site without any urban concentra
tions—towns which are large enough to have an in
dependent existence, in other words, self-con-tained 
towns with commercial, educational, social and cul
tural institutions that satisfy all the needs of 
families and individuals alike...deliberately 
created by an act of will on the part of individuals 

n 
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or groups for a given purpose and.„.in accordance 
with well-established principles and a carefully 
devised plan...2 

Golany gives five elements of a new towns (l) self-contain

ment, (2) a balanced community, (3) diversity in land use, 

(4) self-government of varying degree, and (5) size suffi

cient to be labeled a new community. It can be seen that all 

new towns do not always fit the definition of a new town, or 

con-tain (what Golany believes are) the essential ingredients. 

Therefore, there is a wide spectrum into which a development 

may be categorized as a "new town," 

New towns, which have been a part of the urban history of 

the world and of the United States, have always had one thing 

in common, however: they are always responses to the needs 

of the time. Today we see that need in the pressing prob

lems put upon our nation by the rapid urbanization of the 

country. Again, quoting from Mr, Golany: 

Today's cities are in a crisis.,.societies, govern
ments, and environments deteriorating...(as a result 
of).,.urban expansion. Countries that have devel
oped new urban settlements—especailly new towns— 
have been successful in resolving many of their ur
ban problems.3 

Today, new towns might also be described as a potential tool 

for solving many of our urban problems. It seems that they 

should be a part of any balanced response to the increasing

ly urban character of America. 



• 
One other note which might be made at this point concerns 

the influences in the evolution of the modem nevr town of 

America, By understanding this aspect, we may gain a clear

er picture of what a new town is. As mentioned in the brief 

look at the history of the new town movement in America, 

Clarence Perry's concept of the Neighborhood Planning Unit 

was important in helping to shape the urban planning approach 

in this country half a century ago. An outgrowth of, and an 

alternative to, the N. P. U. was proposed by Herbert Cans, 

based on the Levittown, Pennsylvania, plan, called the Social 

Intensive Unit, which is most analagous to the city "block." 

The S. I. U, vras based on the number of people who can main

tain a constant (working) face-to-face relationship. And 

this concept has more recently led to what we now call the 

Planned Unit Development, which draws upon the neighborhood 

and the block (combined with mixed land use) for its plan

ning principles. Today's new town movement incorporated the 

basic principle of the P. U, D. and extends it into a bal

anced, complete community. The agglomeration of several 

P. U. D.'s in a new town development is often called a "So

cially Extensive Grouping," This occurs as the tovm offers 

sets of different social group neighborhoods, each ranging 

from fifty to 100 families, sometimes referred to as villag

es. This progression of planning units is an impor-tant 

characteristic of the new town. 

New tovrns have been considered by planners and philosophers 

from Plato and Aristotle to Thomas More and Leonardo da 

Vinci; from Ebenezer Howard and Lewis Mumford to Frank Lloyd 



V/right and President Garter, They are an important subject, 

ajid some:imes a complicated one, 

642 BASIC CHARACTERISTICS. In America, part of the basic 

character of new towns has been in the way they have been 

developed. New towns traditionally have been developed by a 

private firm with strong individual leadership, and the main 

motive of such private sector development has been profit. 

This is made even more visible by comparing American new 

towns with those of foreign countries. Profitability has 

not been considered as a prime goal of public developers 
4 

such as those in the United Kingdom or Israel. The new 

towns of foreign countries developed by the public had pri

marily social, political, or development goals. In America 

the private sector has played the active role. Today this 

Is changing. While the visible need for a national urban 

growth policy has spawned legislation which bring govern

ment into view as a potential developer in the future, prof-

It and the private developer are at the very core of Ameri

can new towns. 

Another characteristic of new towns today is the use of a 

systems approach In development. Although this will be 

dealt with In greater de-tall in the following section, it is 

impor-tant to note that the systems approach in the designing 

(of new tovrns) is characteristic of the approach used by 

most developers today. Economics is the base issue, but af

ter development, social, political, and other concerns arise 

which directly affect the success of the venture. The 



systems approach addresses itself directly to this by inte

grating the design input from professionals in several areas. 

This input may relate to transportation, cost and profit 

analysis, social character of the development, or even the 

eventual political system governing the new town. Through 

this integrated approach, the designer insures a greater de

gree of success for his project. 

Turning our attention to another aspect of new towns, we find 

that these developments are by their very nature instruments 

of experimentation, Ralph Rapson called them a "social and 

urban laboratory," New towns offer opportunity for experi

mentation. One example is education, vrhere a satellite de

velopment which uses a nearby metro school system might 

"capi-talize on the potential of our television technology as 

It moves into its next phase of two-way communication." 

Therefore, it is obvious that experlmen-tation is conceivable 

in an Infinite variety of ways—not only technically, but 

also socially, politically, structurally, and in other ways. 

Still another characteristic is flexibility. Although the 

physical form at-tains completion at some point, the opera

tional design must allow for flexibility in the continued 

management of the development, since urban developments are 

organic in nature and subject to a constant state of change. 

Ralph Tomlinson feels this to be an extremely important 

characteristic of the new town. 

Life is change and whatever doesn't change is dead. 
Therefore, cities should be expected to change. 

I 



citizens might do well to seek change, and planners 
should try to ensure that change is beneficial (and 
basic to the new community).' 

Based on the American profit motive; using a systems approach 

to insure success; moving toward the day they will be used 

as an instrument of public good; and responding to an in

herent demand for experimentation and flexibility—new towns 

are a complex tapestry woven of diverse basic characteristics. 

6̂4-3 GOALS AND OBJECTIVES OF TfEVf TOWNS. The next step in the 

examination of new towns is a look at the goals a.nd objec

tives of new town design. Specific goals and objectives of 

a specific development are very diverse. It would be impos

sible in a paper of this scope to detail even a small por

tion of the many, many objectives designers have had for 

their plans over the recent years of new town design. In 

gaining an understanding of what the new town is, it seems 

more important to view the underlying common objectives of 

most new town developments. One of the prime objectives or 

goals of any new town designer and the planning force who 

works to see the accomplishment of the design is the goal of 

self-sufficiency, seen even in the definition of new town. 

Since Evenezer Howard's garden city, this independence as 

an eventual goal for the community has been a fundamen-tal 

criteria. 

Other goals which parallel specific parts of the definition 

of a new town present themselves; 
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1) New towns should create an attractive social and 
physical environment; 
2) They should have an improved infrastructure, pro
viding advanta.ges over what is genera.lly found in 
our cities; 
3) They should stimulate the economic growth of the 
area, developing V'rithin themselves a sound economic 
base; 
4) The catalyzation of a balanced relationship be
tween the technologically-based urban development 
and the agrarian-based rural surrounding; 
5) Create a diversity of social and economic ele
ments; 
6) Make optimum use of land within the development 
area; 
7) In publicly developed communities, adhere to a 
national policy; in private, make a profit. 

Lloyd Rankin and Lawrence Susskind give these five objec

tives for new tov̂rn development: 

1) New towns should be built when they serve a spe
cific urban growth objective (need), 
2) New towns should make money, 
3) They faould provide a choice of jobs. 
4) They should reduce congestion and slow growth. 
5) They should help to encourage the development 
of growth centers. 

To this can be added that the new town should have the goal 

of fostering social change and experimentation, and, as one 

writer puts it, "they should have a personality." 

Not commonly put forth as a goal for new tovrns, but a de

lightful consideration, was given by Lewis Mumford in 193^-

He said: 
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The home, garden and park (the new community) must be 
planned for lovers and for lovemaking: that is an 
essential aspect of (and goal for) the designed en
vironment. . .Love making, and home making, eroticism 
and domesticity, sexual delight and the assidious 
nature of children—these are among the highest 
human goals of genuine biotechnic planning.9 

Perhaps the most fundamental goal., deep within the new town 

designer and planner is the desire for his new town concept 

to influence the basic direction and eventual "nebulus ul

timate state" of man's civilization, with respect to the 

built environment. This is not a goal detailed specifically 

in many writings about new towns, possibly because it is 

such an obvious motive, and one subject to such a wide spec

trum of interpre-tation. At any rate, this writer vievrs new 

town design (with this basic goal) as part of the universal 

search for a home for man. 

Within the framework of goals and objectives, the planning 

principles of new town design show usefulness. Followin.g is 

a short list of some of the principles of new tovrn planning. 

1) Create an economic base for the new town. 
2) Make mixed use of the land, creating diversity 
and integration of activities. 
3) Plan for a specified population, possibly with 
population limiting as a part of the overall plan. 
4) Create an independent, self-sufficient community. 
5) Provide for a full range of services for the 
inhabitants. 
6) Develop a flexible plan, one capable of change. 
7) Bring together natural and man-made surroundings 
into a balanced environment. 
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In connection with these, remembering that the P. U. D. is, 

in a sense, the basic building block of the new community, 

the followin,g list of planning principles for P. U. D. de

velopments, as given by the 1974 AIA task force, is present

ed ; 

1) Create an environment which responds to the 
natural surroundings. 
2) Intermingle residential and other land use to 
reduce transportation dis-tances and congestion. 
3) Create a community oriented design, one a,pprop-
riate for the expected future social conditions of 
the neighborhood. 
4) Pay special attention to the social consequences 
of transportation industry and business. 
5) Provide a rich variety of environments to match 
lifestyles. 
6) Consider historic preservation of existing ap
propriate structures. 
7) Involve open space into the design. 
8) Bring about a reduced cost in shelter, but 
avoid monotony. 
9) Allow for experimentation. 

(Among the members on this AIA task force were Archibald 

Rogers and I. M. Pel.) 

Ebenezer Howard gave these five principles for garden city 

(new town) design: 

1) The new town should be designed to be a combina
tion of town and country life styles and environ
ments. 
2) There should be a greenbelt encircling the tovrn. 
3) The development should be well-defined, a LIMITED 
built-up area. 
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4) The plan should allow for the place of work to be 
close to the place of residence (a planning principle 
ignored by many of his followers). 
3) The town design should include a full range of 
ammenities. 

Howard saw the garden city as being limited in size, with in

coming addtional population of the area being absorbed by 

the building of other new towns. He also felt that the new 

towns should be connected by rapid transit to each other and 

to the central large city they build up around. 

The proceeding examination of the goals and objectives and 

planning principles of nei-r towns is incomplete—a complete 

study would constitute a major work. This is only a brief 

overview of the prime considerations in new town design. 

There has been some repitition as objectives and planning 

principles of various designers have been outlined. Where 

repeated, the reiteration has been left in for reinfor-ce-

ment of the concepts. 

Another consideration in the design of new towns is that of 

an optimum size. 

Hippodamus recommended 10,000 citizens plus their 
wives and children and slaves. Plato preferred 
5,040 citizens, or a total of about 50,000 people, 
Aristotle said that "ten people would not make a 
city, but with 100,000 it is a city no longer."-'--'• 

In 1516 Thomas More suggested 6,000 large families, and 
12 

Ebenezer Howard recommended 30,000, The United States 

I 
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National Security Resources board agreed with the English 

Ministry of Town Planning in selecting 50,000 as the opti

mum, whereas the English planner, Thomas Sharp, felt that 

100,000 was optimum. The French planner and architect, 

Gaston Bardet, put forth the view that 200,000 would be a 

maximum, lest the residents of the city lose touch with the 

rural environment. Russian tovm planners over the past few 

years have favored 300,000, Paoulo Soleri has at various 

times put forth various figures; his arconsanti has a pro

posed population of one million. The renowned French de

signer considered three million ideal, and it vrould be dif

ficult to place a figure on the population of Rcumenoplois 

that Doxiadus foresees. To say the least, opinions vary. 

The optimum size for any specific settlement depends 
on many variables including strictly economic fac
tors, geographic factors, social and political tra
ditions and the values and objectives of the people 
who live there,-'-̂  

In considering the size and growth question, "How big is 

too big?" for existing or for new towns, many designers 

feel the question is actually one of balance. Large commu

nities have (generally) good services and provide a wide 

variety of experience. Job opportunities are usually better 

and the economy tends to be more stable. Small tov-ms, on 

the other hand, have more effective social interaction and 

promote a strengthening of the social and individual identi

ty. Many people feel that the environment in smaller urban 

areas is better, and that the small town is free of the prob

lems besetting many large cities. Optimum size relates to 

^ 



specific goals and objectives, but there are certain inher

ent guidelines for achieving an optimum size; 

1) The size of the development should facilitate ef
ficient transportation. 
2) The size must be large enough to allow for stable 
economic conditions, 
3) The town's population base must be large enough to 
support adequate provision of services, 
4) Size needs to allow for the provision of municipal 
management, 
5) The development hopefully will be large enough to 
achieve various social situations. 

These basic criteria for determining the size of a community 

are often given: 

1) Population density (population size to land area 
ration)—a useful norm for density for new tovrns of 
50,000 to 250,000 is 15 persons an acre, given by 
Brederic Osbom^-^ which he concedes can vary up or 
down depending on the specific situations. 
2) Function—the town's place in the urban heirar
chical pattem of its own region is determined by 
its function. Regional and local functioning are 
size determinants. 
3) Location—the relation of a new town with respect 
to a large city, the location affecting the degree 
of self-sufficiency to vrhich the new town ma.y attain. 
4) Health—physical ills increase with city size. 

I 

5) Per capita cost of services—the size of the 
population determines what the per capita cost to 
each resident will be; the cost must be low enough 
to be borne by the individual resident. Studies 
have indicated that per capita costs are lowest in 
tovrns of 7,000 to 30,000,-*-̂  although some authori
ties argue that this is because services are more 
limited in the small community. 
6) Social Services provision—police, fire, education. 



and health facilities must be provided..,and may 
be a size determinant. 

Size determination must not be an abstract exercise in 

arithmetic; rather, it should be an organic response to the 

area needs, the available talent, the existing market, the 

accessible funds and land, (These influences will be en

larged upon in later sections of this paper.) 

Related to this issue is the idea of "critical mass." A 

town must be large enough to be capable of supporting the 

physical and non-physical facilities required for a rich com

munity life, even though such facilities and services might 

be provided by a larger nearby community. Critical mass is 

a highly variable term, difficult to forecast, and difficult 

to define. It is an abstract quantity derived from the num

ber of people and the amount of development mixed with a 

time and growth projection and about a dozen other factors, 

which once attained by the community, assures that communi

ty's future growth (barring unforeseen events). 

To meet human needs and to respond to social circumstances: 

this is the object of the designer who must be responsible 

for using the accepted principles of planning to produce 

housing which is comfortable and affordable, public space 

which is a delight for the user, infrastructure which facil-

i-tates the functioning of the town, and a community which is 

a response to the myriad of inputs. 



V/hat man creates is art—his cities are his art of largest 

magnitude. The designer should have as an overall goal the 

creation of a beautiful, significant, functional work of 

art. 

644 DIFLUENCES ON NEW TOim DESIGN. While the designer may 

be responding to certain criteria in the struggle to achieve 

certain goals for the new community, there are specific in

fluences which affect the development and eventual outcome 

of the new tovm. Again, space does not permit an extensive 

discourse of the multitude of influences on nev-r tovm design, 

but the following elements seem to occur often enough in the 

actual design of communities already built or under construc

tion that one may think of them as being fundamental influ

ences on the structuring of new towns. 

Basically, the new town is a response to conditions and to 

needs. Among the first influences on new town design are ii 

the items which attract new towns—the "magnets" influencing 

the locating and eventual design of the community. Among 

these are: 

1) The employment potential of the area. The pres
ence of jobs at nearby industry of businesses at-
-̂ ract new residents who need housing and community 
facilities. 
2) Natural resources. The presence of resources will 
encourage development for the exploitation of those 
raw materials. Or the natural resources may be in 
the form of some natu-tral beauty of the area which 
invites development, 
3) Existing labor force. An area of low-unemploy
ment with a large labor pool can attract industrial 

I 



^ 

development and new town development. 
4) Amenities. Development can be a response to cer
tain assets of an area'--a lake, or frontage on a 
major highvray, etc. 
5) "Transactional economies"—Existing markets tend 
to pull population. This is market theory in eco
nomics. 
6) Research potential. "Similarly, (the magnetism of 
research and development as part of the service sec
tor" could act as a magnet for the new town develop
ment—"though probablv in outlying areas rather than 
the core of a city." 

Once attracted to an area, certain factors influence the de

sign of a new town. These influences are fonn-affecting, 

and include such things as the en-vironment, service systems, 

and the geology of the area. The natural or man-made envi

ronment obviously affects the form of the development with 

such considerations as the climate, vegetation, and terrain 

conditions Of the site and surrounding area being major foi-m 

determinants. Geology and hydrology affect final design. 

Service systems—transportation and communication networks, 

etc, influence the eventual outcome, Transporta.tion and 

open space systems are the most impor-tant for structuring 

elements because of their fundamental effect on the useful

ness and quality—consequently, the value of the develop

ment. Transportation systems are expensive, and they tend 

to endure. They have a multitude of effects on the basic 

design. 

Another area of influence on the design of new towns are the 

social and market and systems design objectives of the de

signer. The social and market influence covers a large 
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area. Social considerations, like that of a desired sense 

of community, affect the actual physical form of the develop

ment. For example, studies show that social Interaction is 

higher in cul-de-sacs than in grid layout streets, and stud

ies show dissatisfaction where the number of dwelLing units 

cause a lack of privacy or a noise problem. Also, most stud

ies show that too close a proximity among the residents of 

a new community is accompanied by a decreased level of 

social interaction. These studies support the popular move

ment toward limited access system, which relates the speci

fic traffic heirarchies in the physical structuring of the 

town. 

Continuing in an examination of the influence exerted on the 

physical design by the social and market considerations, we 

find evidence of this social consideration in the design 

theory in the following three cases: 

Radbum. Radburn reflects this social influence 

., in the design, and shows advantages in (l) shor-

/^.T'!' ' / tened utility connections, (2) increased pedestri

an safety as pedestrian and vehicular traffic are 

separated, and (3) housing placement which results 

in more open space, 

British townhouse prototype. Greater density is 

provided, and a major open space. 

\ V 

I 
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Traditional grid s.ystem. The traditional grls has 

higher infrastructure costs, a more regimented 

character. 

Market Influence can be described as the influence on the 

physical design which certain market demands create. Studies 

show that even in Radburn and other new towns using the 

walkway and street separation in connection with common green 

spaces, people will get into a car and drive to the local 

market rather than walk more than 300 or 400 feet. Market 

demand, then, is an Influence here, and in the location of 

markets to specific groups of people (or housing for speci

fic groups in relation to the market)—for example, the el-

erly and specific income groups. The influence which systems 

design exerts on the form vrill be seen in more detail in 

following sections of this paper, but a systems-based deci

sion to incorporate prefab housing into a community develop

ment would be on particularly obvious example of the influ

ence on the physical form that a systems approach to design 

would have. 

In connection with this subject, we may.also observe that 

certain specific needs are also form structuring influences 

and mention the Influence trends make in the design of new 

cities. For example, the influence of mixed use planning. 

Mixed use in built-up areas Is nothing new; in fact, it is 

an aspect of the city throughout history. Historically, 

cities were composed of mixed use buildings. This pattern 

has been radically altered in America by the automobile. 
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NEW CITY 
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REGIONAL GROWTH 
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COMMUNITY 

ACCELERATED 
GROWTH CENTER 

HORIZONTAL CITY 

— VERTICAL CITY 

NEW TOWN IN-CITY 

— METRO TOWN 

SATELLITE TOWN 

LAND SUBDIVISION 

PLANNED UNIT 
DEVELOPMENT (PUDI 

NEW TOWN ItvrrCWN 

Single-Product 
Town 

Natural Resources 
Town 

Energy Town 

Project-Construct ion 
Town 

Mi l i tary Town 

Resort Town 

Retirement Town 

suburban expansion, and the advent of land-use zoning, with 

single use urban development carried to the extreme in such 

"centers" as the shopping center, the industrial park, the 

cultural complex and the financial plaza. The recent small 

but important trend in mixed use planning works to "combine 

many activities that once again can bring about the diversity 

20 

and livliness synonymous with urban life." Dovmtown cen

ters, vrhich have spearheaded the trend, provide a mixture of 

activities which extend the use of the facility, sometimes 

even around the clock, fixed operating costs and 

stimulating other downtown economic activity. In addition to 

other uses, a resident population within the complex pro

vides continuous activity for the facility. Nevr tovrns find 

advanta.ge in mixed-use buildings, where the size of the com

munity does not provide the market for major single-purpose 

facilities, thus we find a trend in urban planning having 

influence on the city's form. 

645 TYPES OF NEW TOWNS. To further the understanding of new 

towns, a look at the form which a new tovm may take is justi

fied. New town development can runge from the old garden 

city concept to the urbane model to the much-published but 

never built Minnesota experimental city. The garden city, 

originating in nineteenth century England, as seen in such 

developmeitits as Reston and Columbia, is the genesis of subur

ban sprawl of the post World War II expansion, and charac

terized by a low-density development well set in a natural 

environment, Thet:urbane model is given form in high-density 

urban new tovrns where the emphasis is on an artificial 
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Scliemalic drawing illii.strating city planning concepts of Dr. C. A, Doxirtdi.s. Being 
pteoccupied by the problem of dynamic growth, Dr. Doxiadi.s proposes that the 
tity would start lo grow (on the extreme left edge of the illustration) as a com-
Wciaj core surrounded by residential areas, and that in future years it would 
Mtinue fo grow (toward the right edge of the picture), adding increments of the 
WE area along a central artery and new residential areas at the same time. 

environment and urban life values, seemingly in contracltion 

to the garden city. Cumbernauld,, the new towns of cen-tral 

France, and Cedar Riverside in downtovm Minneapolis, are ex

amples of this new town form. The Minneso-ta Experimental 

City would have presented an enclosed city, closely related 

to the urbane model, but with a more wholeistic living en

vironment. 

The form of a new town is a result of the basic concept. 

There are five major concepts of new tovrns espoused, as 

listed below: 

1) The agrarian city. Best represented by Frank Lloyd 
Wright's "Broadacre city" where each family received 
one acre on which to grow crops. The result was to 
be a city of farms. 
2) The motor city. Responding to the automobile, 
G. A. Jellicoe's "Motopia" was a human settlement 
design based on an environment adapted to the car. 
A grid of elevated roadways with dwellings under-
neat encompassed a number of open green spaces. 
3) The verticle city. Seen in Paula Soleri's design 
for "Arconsanti" this concept would see the housing 
of a million people in a verticle complex which con-
-talns housing Industry and recreation facilities in 
one structure, leaving the surrounding countryside 

open. 
4; The horizontal city. Here is the concept of 
Doxiadias, as in Ecumenopolis and Ghandagarh. The 
endless and endlessly spreading urban complex. In 
which new growth would feed off of the existing 
urban area. 
5) The greenbelt city. As previously seen, this is 
Ebenezer Howard's concept of satellite new tovrns 
limited in growth by the surrounding greenbelts. 
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Using these basic concepts, or mixtures of them, designers 

and planners have developed many "types" of new towns. 

There are literally dozens of types presented in books on 

the subject of new tovms, but four basic t,ypes emerge. 

1) Freestanding new town (or new city). Generally 
found some distance from any major existing city, the 
freestanding new tovm is often innovative, an outlet 
for population growth and works as an aid in econom
ically depressed areas. 

2) The new tovm-in-town. Again usually characterized 
by Innovative or experlmen-tation in urban design, the 
new tovm in tovm is most commonly used to meet spe
cific needs or recreate an image for a delapidated 
part within an existing city. 

3) Special purpose new tovm (growth center). Market 
or ecological considerations are usually the reason 
for this type of development, either to cause eco
nomic or population growth in a specific area, to 
exploit a specific resource (the TVA tovms for exam
ple) , or to meet market demand for some specific 
activitv (a retirement or recreation tovm, for 
exam.ple). 
4) The satellite new tovm. Most obvious example 
being the "bedroom tovms" of large metropolitan 
areas, this new -town type is built to provide hous
ing for urban centers. 

New tovms, it seems to this writer, may be categorized 

based on three characteristics of the development. First is 

the distance from a major city or the location of the new 

tovm. A new tovm may be located many miles from a major 

city; it may be a nearby addition to a big city, or it may 

be an infill an an existing metropolitan area. 
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Second is the purpose of the community, whether to encour

age development in an underdeveloped area, provide housing 

for an existing city, or meet some specific need. Third, is 

the form of the new town, a function derived from the con

cept behind its design. New towns, then, may be described 

according to the concept they exemplify in their form, or 

by the type of development they are, or may be categorized 

based on the three criteria of location, purpose, and form. 

ANALYSIS FOR A N E W COMMUNITY ON A 1,000-AcnE SI-TE 

% OF T O T A L 

D E V E L O P E D 

USE 

Single Family 
Dwellings 

Multi-Family 
Dwellings 

Commercial 
Industrial 
Parks and 

Playgrounds 
Public and 

Semi-Public 
Utilities and 

Railroad 
Streets 

AHEA" 

40 

3 

3 
7 

6 

5 

11 
2.5 

100? 

ACRE

AGE 

400 

30 

30 
70 

60 

50 

110 
250 

1,000 

P O P U L A 

TION 

DENSITY" 

15 persons 
per acre 

40 persons 
per acre 

icres 

P O P U L A 

TION 

6,000 per
sons 

1,200 per
sons 

7,200 per-

B U I L D I N C 

COVEILACE 

133 

12 

8 
28 

2 

15 

4 

82 acres 

PARKING 

AREA 

30 

10 

20 
35 

3 

20 

118 acres 

• Percentage Figures and Populatinn Densities are arrived at from Analysis of Average 
Existing Communities. 



1\l E\A/ TOW/IM BUILDING PROCESS 
As previously stated, the process of designing and build

ing a new town can be summed up in one word: system̂ ,. A 

systems approach attempts to include and interrelate social, 

physical, economic, political and psychological mn input 

into the design. In his book. Heart of our Cities. Victor 

Gruen offers his definition of system: 

Planning based on philosophicalthought and 
humanitarian principles with experienced (and 
knowledgeable) leadership planning in whioh 
specialists serve the vrhole, ( instead of run
ning off an many directions, each with his 
own little specialty at heart)- Such plan
ning is not only wise; it is essential if we 
are to save our culture, v̂ rhich is an essen
tially urban one. 

Systems,, ."offer a vital new hope for producing new tovrns 

that truly serve the needs and aspirations of the people". 

In the systems approach, Archibald Rogers, FAIA, believes 

that 3 teams must work together to accomplish the new 
3 

urban development. He describes the teams as: 

1) The design team vrhose function it is to 
(a) identify the problem, (b) provide an 
imaginitive design and alternatives and (c) 
present the design with an evaluation of its 
workâ bility and. appropriateness to meet the 
problem. 

2) The decision-making team vrho must (a) 
identify the programs and agencies affected 



r 
by the development and vrhich are therefore 
instrumental in its implementation, (b) make 
decisions based on a conmiltment to implement
ation instead of abstract theory, (c) gain 
•the economic and implementation backing and 
(d) evaluate and allocate the resources in the 
decision-making processhelping to insure the 
feasibility. 

3) The community team that is often difficult 
to precisely define or to get Involved with 
the process, but who are highly impor-tant to the 
project success. The community team must have 
the ultimate authority and, in essence, be 
the real client for the design. The community 
team must support and be involved with the 
development. 

When all 3 function together, Rogers sees a truly demo

cratic process in the trialogue which "releases our 

latent national creativity— a creativity muted today 

by the very hallmark of our society... the very process 

should no longer be isolated in the architect's ivory 
4 

tovrer or the guarde boardrooms of th developer". Mr. 

Rogers offers a valuable word of caution about systems 

design, however,when he states that "there is a danger 

that, by being too preoccupied vrith the enamoured of 

the process, the designers and developersof nevr towns can 

lose sight of the result...the result being compromise, 

dilution and homogenizatlon." -̂  He views the systems 

approach to the design of a new town as a means to an 

end; a "valuable aid to inspiration, but not a substi

tute." 

Several authorities on systems design describe stages of 

development for a nev̂r tov̂ ru. The stages listed >below are 



r a summary of several virriters' views of the process of nov; 

town design using a systems approach; 

1) Initiation- the first step before organ
ization, the birth of an idea, the forming 
of an embryonic team. 

2)Planning Plan- the analysis of the problem 
(the possible development) and the beginnings 
of a relationship botvreen possible design 
team, decision making teams, andthe community. 

3) Organization- the establishment of the 
three teams. 

4) Reconnaissance- the intensive exa.mination 
of th project goals and objectives. 

5) Conceptualization- the design and alter
natives production. 

6) Implementation- the commitment to the design, 
the planning, architectural and engineering doc
uments and the incremental staged new tovrn 
implemen-tation. 

7) Operation- the continued management o'f the 
new town. 

The following is a diagrammatic overvievs' of the process 

of new town planning, as developed by Dr. George T.C. 

Peng of Texas Tech University, Division of Architecture; 

L 
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As an afterthought on the process of new town plannin-, 

one a.spect of the development of such conununities should 

be reiterated. New tovm development has traditionally 

been the product of the effort of a single indivdual 

of a corporation. Although systems design plays an import

ant role In the total process, the fundamental fact remains 

that, on the vrhole, nevr tovrns have been the creation of a 

private initiative. It vrould seem that such an important 

area of urban design v-rould prompt the formation of some 

larger enterprise for the building of new towns. "Although 

the business of city building is the largest single industry 

in the U.S., there is no large corporation associated with 

It— city building has no GM or GE, no IBM, no Xerox.i no 

big capi-tal resources to invest in the purchase of large 

land areas, no research and development program to pro

duce a better environment. City building is the business 

of thousands of small corporations, not one of which has the 

financial capacity to invest millions of dollars in land 

holdings to be planned and developed over 10- 15 years," 

Since this s-tatement by Mr. Rouse, government financial 

aid has become a reality for new town development and sev-

eralflrms have been established vrhich are in the specific 

business of large urban developments. However, his assesŝ -

ment that there is no "no GM of city building" Is still 

correct 12 years later. 



660 l\IE\A/ TO\A/IM ECONOMICS 
World-wide, many new towns have been developed over the past 

few decades. While the economic impetus in other countries 

has been socio-economic reasons, the U. S. new town has 

primarily had a basic economic motive. Whatever the spe

cific puspose, however, even if it is the Israeli use of new 

towns for settlement of occupied lands, or the Brazilian use 

of new towns to encoirrage development within the interior of 

the country, establishing a new town is an economic venture 

which includes such activities as buying and selling land 

and constructed buildings. 

661 PROFIT MOTIVE. Economics are, of course, the major is

sue in American new towns from the very inseption of the 

project, and the demand for profitability in the new town 

venture requires a sensitive, responsive, creative design 

solution from the architect, which meets the financial needs 

of the developer as well as the social and physical needs of 

the residents, "Private developments are viewed primarily 

as a vehicle for achieving financial profit."•'• This aspect 

of private investment is the first basic consideration of 

American new tovm economics. 

In examining this aspect of private sector involvement and 

profit motive, several features emerge. The first feature 

about profi-tability for the private sector investment is the 

type of development and the potential return for it. Imme

diate (resale of land), mid-term (sale of construction), and 



long-term (continuing rent) returns are the factors involved. 

A 50?5 to 100^ profit on the initial return, a 20^ internal 

rate of return on the intermediate investment, and a poten

tial pre--tax rate of return of 15^ to 20^ over a I5- to 20-

year period are reasonable figures, and are the threshold of 

economic feasibility. 

As a second feature, the developer must "front" large sums 

of money before the project Is completed, and any financial 

return is forthcoming. The scale of investment necessary 

for new tovms is huge, and being so, has hindered developers, 

often changing their goals or causing them to go bankrupt or 

abandon the project. The financial success of a development 

is often affected by the amount of exposure the project re

ceives, and is often measured by the time lapsed from a peak 

exposure to turn around, from money flowing out to money 

coming in. The length of this time period is critical to 

the developer who is paying S% to 10^ interest on the loans 

which supplied the capital outlay. The profit return of a 

new town venture should be at least equal to the return which 

might be obtained by a similar investment in commerce of in

dustry over the same time. New towns are difficult because 

of the high risks and long investment period. Severl Ameri

can new towns functioning today show that private develop

ment can be financially successful; Columbia, Maryland is an 

example, Columbia has 

demonstrated that a deep concern about the quality 
of urban development in America and a strong con
viction that a higher quality of development (can) 



produce higher profits as well as a higher quality 
of environment in which to live, work, and play. 
This seems particularly significant in a free en-
teirprise, capitalistic society in an era of grow
ing dependence on the government,^ 

662 NEW TOWN EGONGMIG BASE. The second basic consideration 

is the economic functioning of the new town. It should be 

the function of the development to stimulate its own econom

ic activities and those of the immediate surroundings. Cer-

•tain variables are involved. The first is the capacity of 

the land—actual physical capacity as well as zoning and 

political restraints. Another variable is the development 

costs, Which must compare favorably with net proceeds. The 

third major variable is the type, extent, and demand for an 

economic base. The community must posess an economic base. 

That base should respond to the economic goals and objectives 

of the new town and provide sufficient jobs, diverse job op

portunities, and a mixed economy of industry and commercial 

activity. 

Bringing industry into a new tovm will not only pro
vide job opportunities, but will also shape its popu
lation composition,,.and it will increase the commu
nity tax base and revenue. 

The new town must generate adequate tax revenues and service 

user charges to support a full array of services and facili

ties, 

663 ECONOMIC FACTORS. These two basic aspects, the private 

investment nature of new towns and the development's inherent 



capacity, potential profit, and responsibility to provide an 

economic base, begin to reveal the key economic factors of 

a new town. First, profitibility depends on a demand for 

the developed land. (Some new towns respond directly to 

this demand criteria, such as the bedroom towns, as they 

provide housing for people working in the city.) Second, 

profitibility of such a venture as a new tovm depends on the 

time lag, initial outly of funds to a financial return on 

the investment. This is a critical factor for private de

velopers. The third factor for economic success is the mar

ket. 

The starting place and the single most important 
ingredient for the economic success of a new town 
is support in the market' place at a level to sus-
•tain large multi-use development. 5 

Another key ingredient for the economic success of the new 

town is governmental assistance. "Sympathetic cooperation, 

if not active support by the host government is essential 

for success." Several writers on the subject of new tovm 

economics have summarized the critera for economic success 

as outlined below: 

1) Location—close enough to a market to respond to 
market need. 
2) Adequate front-end financing for the initial de
velopment surge, 
3) The presence and continuance of federal money for 
such specifics as housing assis-tance. 
4) A reasonable tax agreement with the local and 
federal authority. 
5) Rapid turnaround—apositive cash flow. 

. k 



The economy of a new town is based on the coordination be

tween (l) planning, (2) construction of housing, (3) job 

availability, and (4) the market. When considering federal 

involvement, it is important to remember that the greater 

the risk, the less inclined the private developer is to com

mit his resources. The subsidizing authority can assume the 

financial risk, but that agency may not be much more willing 

to commit resources than a private developer, Financial 

risk can be quickly transformed into political risk. (Pub

lic sector involvement can be based on different socio-eco

nomic objectives, of course, where profit is less important]) 

664 CAPITAL FLOW. In new town planning and development, fi

nancial resources may come from several sources. Money may 

come from loans, grants, and bonds, both public and private. 

Land sales to individuals for housing, or to other develop

ers for commercial development, may bring in capital. The 

new town development corporation may charge for services 

provided such as utilities, social services, recreational 

activities, and other provisions. The sale of housing and 

commercial structures built by the developer is another 

source of income, as is rented property or buildings. 

The capital is spent for: 

1) Planning development studies 
2) Management costs 
3) Land purchases 
4) Site improvement 
5) Infrastructure costs 
6) Building construction 



7) Interest on loans and other indebtitures 
8) Taxes, state, federal, and local. 

665 LAND COST. MARKET AND PROFITABILITY. In new town devel

opment, land acquisition is the primary cost, and that cost 

Is affected by land preparation, location in relation to 

market targets, and necessary off-site work. The justifiable 

cost of the land may then vary. The price of land for a new-

tovm-in-tovm may be astronomical, although most developments 

of this type occur in run-down sections of the city, and 

land costs are less there than for comparable well-developed 

land as close to the city center. Land out in the country 

may, on the other hand, be relatively low in cost, perhaps 

only a few hundred dollars an acî e. Initially, it might 

seem that because land is the primary cost (usually 60^ to 

80^ of the to-tal outly of funds), construction of a new tovm 

would be more economically feasible out from the city, since 

land costs are radically lower there. This may not be the 

case. The real question in determing the potential profit 

of a new community development lies in the assessment of po

tential jn.a.Tket for the new town development. If the market 

is sufficient enough to justify the initial outlay of funds 

for higher-priced land within or adjacent to the city, then 

a development on the higher-priced land might be more prof-

i-table, and therefore more justifiable economically. There 

is naturally a preliminary issue, that of whether the devel

oper can afford the tremendous initial costs of land acqui

sition within the metropoli-tan area, Raymond Watson high

lights this point: 

, . 
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The willingness to commit available resources is... 
a function of how successful (eventual profit) the 
new tovm is expected to be in terms of attracting 
business, people and employment.''' 

If the economic return is great enough, and the developer 

has sufficient resources to acquire the land and begin con

struction, then the metropolitan development may be more 

successful in terms of financial gain, 

666 PRELIMINARY ECONOMIC CONSIDERATIONS, Before construc

tion can begin, there are six preliminary steps, three of 

which pertain to economic consideration. 

I] 
Site assessment 
Feasibility studyr-are funds available, which or

ganizations or groups might be interested in finan
cially backing such a venture, can the land be ac
quired, etc. 
3) The economic model—a model by which analysis of 
the economic success of the development might be 
made 
4) Securing of finances—commitment of resources to 
the project from public and private sources, in-
depth study of tax base potential 
5) Land assembly 
6) Comprehensive planning (implemen-tation). 

667 ECONOMIC MODELING. The development of a complete econom

ic model as a framework for predicting the financial success 

of a new tovm is the key economic procedure within the over

all planning development. The economic model is a means for 

describing the economic consequences of a large-scale, long-

term community development. 



The structuring of the model can vary, responding to its use 

and the nature of the development. The Ingredients range 

from the initial outlay of funds, the incoming revenues, the 

development of income properties such as office buildings or 

apartments, the costs of public facilities, to the support 

of government. The model should describe: 

1) The phases of development as they relate to time, 
financial resources, and the attainment of economic 
goals; 
2) Cash flow during each phase; 
3) Alternative courses of action; 
4) Reevaluation ajid revision of economic goals on a 
scheduled basis; 
5) Commercial and job projections; 
6) Potential -tax base; 
7) Population composition and the economic self-
con-tainment potentials as related to financial con
cerns. 

Organizational format for the model may vary, A cash flow 

format, "taking into consideration the functional costs and 

the revenues from development, is one possible format. An

other would be a development and long-term debt structure 

format, where the capi-tal side of the model is evaluated to 

deal with the financing necessary to support the development 

costs—(1) capi-tal costs used during the development period, 

and (2) the types of outlay not used during the development, 

but expended over the long-term for debt financing. Other 

formats are used, each responding to the specific needs for 

the model. 
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668 MODEL USE, Once constructed, the economic model serves 

many purposes. It is used for evaluation and testing assvimp-

tions about land use, costs of development, sale prices for 

land and ren-tal units, development pace and response to lo

cal and national economic trends. In doing so, it may pro

vide an answer for whether or not to undertake the develop

ment. 

Serving a second purpose, the economic model is used for 

presen-tation purposes to convince possible participants to 

support the project. Third, the economic model provides a 

blueprint for management of the development process. 

In connection with these purposes, the economic model may be 

used in plotting land acquisition strategy, testing the eco

nomic impact of mixed land use, determining alternate paces 

of development and financing, and forecasting the effect of 

macro-economic changes which would affect the development. 

The specific points valuable for economic model analysis are 

(l) total capi-tal costs, (2) to-tal proceeds and revenue, (3) 

value created or generated by the project, (4) financing 

cost, (5) pre--tax cash flow, and (6) after-tax cash return I 

to participants. In most systems design development groups, 

the use of the computer is invaluable in model exercising. 

One of the key fiscal concerns of new town design is that of 

per capi-ta costs of the Infrastructure (streets, utilities, 

etc). New tovm development economics points up the advan-

-tage enjoyed by pre-planned communities, where the infra-



structure costs can be lower than in similar un-planned ur^ 

ban development. Planned Unit Developments, an urban growth 

phenomenon of the past few decades, have shovm that because 

of pre-planning, the capital outlay for roadwork, community 

facilities, and utilities installation is significantly low

er than comparable metropoli-tan growth. "An appropriate 

economic objective would be to -target at a 30^ reduction in 

the per capita costs for infrastructure,"^ This brings up 

the point of economic goals and objectives for a new town 

development. These goals may vary, but basically they are: 

1) Self-sufficien6y for the community; 
2) Increased -tax base within the area; 
3) Increased per capi-ta income for the inhabi-tants; 
k) The es-tablishment of a sound, diversified econom
ic base for the tovm; 
5) To make a profit. 

The last goal, the msiking of a profit, influences the entire 

project, but acts especially as a determinant for the site 

selection, land use, and extent of services within the com

munity, 

669 FEDERAL ASSISTANCE AND CURRENT ECONOMIC STANDING. Until 

1970, large-scale federal financial assistance for new tovm 

development per se did not exist, although there was, of 

course, housing and special program funding. In 1970, Con

gress passed the New Tovm Acto of 1970, Title VII, to allow 

for federal underwriting of loans made for new town develop

ment. These loans guaranteed under the New Tovms Act had a 

ceiling of y)0 million dollars placed on them, with no new 
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town venture to receive more than 50 million dollars in aid. 

As of late 1976, 13 new towns had received interest guaran

tees under the program, amounting to a federal commitment of 

about 335 and one-half million dollars." If completed, these 

13 communities will provide housing for almost 750,000 people 

during the next twenty years. Due to major management 

problems and the disastrous economic conditions of the m.ld-

1970's, a moratorium was placed on federal assistance on 

April 14, 1975• Today, no new federal funding of new town 

projects is occuring, and most writers refer to the new 

towns program as "bankrupt;" they feel the future of new 

towns is dismal. Others, however, find successful ventures 

such as Reston and Columbia making a profit. Fort Lincoln 

and Washington D, C. are two of the new town projects which 

have been considered dead, but which are making profits. If 

other Title VII tovms overcome their financigil difficulties, 

we may find opportunity for new tovm (economic) prototypes 

which will show better ways of organizing metropolitan 

growth and land use. For this reason alone, the success of 

the new tovms program is a goal worthy of public support. 
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, NEW COMMUNITIES WITH TITLE VII GUARANTEES, APRIL 2, 1974 

Name of 
new 

community 

Jonathan 
St Charles 
ParkForestSouth 
Flower Mound 
Maumelle 
CedarRiverside 
Riverton 
San Antonio Ranch 
The Woodlands 
Gananda 
Soul City 
Radisson2 
Harbison 
Roosevelt lsland3 
Shenandoah 
Newflelds 
Beckett 
Totals 

Stale 

Minnesota 
Maryland 
Illinois 
Texas 
Arkansas 
Minnesota 
New York 
Texas 
Texas 
New York 
N.Carolina 
New York 
S.Carolina 
New York 
Georgia 
Ohio 
NewJersey 

— 

Federal 
commitment 

Amount 

21-0 
2 4 0 
3 0 0 
1 8 0 

7-5 
2 4 0 
1 2 0 
1 8 0 
50-0 
2 2 0 
1 4 0 

(1) 
1 3 0 

(1) 
40-0 
3 2 0 
35-5 

361-0 

Date 

2/70 

&no 
6/70 

12/70 
12/70 
6/71 

12/71 
2/72 
4/72 
4/72 
6/72 
6/72 

10/72 
12/72 
2/73 

10/73 
10/73 
— 

1 
Proposed 
population 

50,000 
79,000 

110.000 
64,000 
45,000 
31,000 
25,000 
88,000 

150,000 
55,000 
44,000 
18 000 
23,000 
17,000 
70,000 
40,000 
60,000 

969,000 

Employment 

18,150 
14,890 
28,000 
16,450 
— 
4,600 

11,180 
17,990 
40,000 
12,890 
18,000 

600 
6,100 
7,500 

29,600 
4,500 

14,300 
244,750 

1. State projects, eligible for 

Housing 

Low-

moderate 

3,870 
4,940 
5,800 
3,660 
1,220 
5,540 
3,200 

10,310 
12,930 
3,730 
4,980 
2,500 
1,850 
2,750 
6,900 
2,950 
5,000 

82,130 

federal grants 

Other 

11,530 
19,780 
31,400 
14,660 

4.070 
6,960 
4,180 
9,162 

47,375 
17,200 
8,340 
2,500 
5,550 
2,250 

16,100 
9,900 

15,000 
226,587 

A 

Acres 

8,194 
6,980 
8,163 
6,156 
2,044 

100 
2,125 
9,218 

16,939 
4,733 
5,180 
2,760 
1,730 

121 
7,200 
4,000 
6,100 

91,843 

rea 

Hectare 

3,317 
2,825 
3,304 
2,492 

827 
40 

860 
3,772 
6,857 
1,916 
2,122 
1,117 

700 
49 

2,915 
1,619 
2,469 

37,201 

2. Previously Lysander 
3. Previously Welfare Island 

Source: Town and Country Planning, 43, no. 2 (1975). 



Approximate Initial Land Acquisition Costs 
for Six New Town Projects 

Project 

Colnintji;i, Mnrylniuj 

El Dorado Hills, Cnlilotnia 

Pnrk Fn((V',l r.oiilh, lllinni.i' 

Reslon, VirQlnin 

SI ChnrloR Commiinilios. Maryland 

Westlake Village, Calilotnia 

Acreage 

15,500 

10,000 

8 ,,'̂ 00 

7,400 

7,000 

12,000 

Total Costs 
(in niillions) 

$27 5 

14.5 

400 

13.2 

13.4 

32.0 

Costs per Acre 

$ 1,800 

1.450 

4.900 

1,900 

1,910 

2.600 

' Fc(ierally-a:,?.ir.li'il p to jcc is iindi-r IIUD TiMor, IV ,inil VII iiu.ii.uil.'O p'i".l' 'i"'!^ 

Title VII Fee and Charge Schedule 

Application Charge 
(nonrefundable) 

Commitment Charge 

Reopening Charge 

Guarantee Fee 

Annual Fee for Guarantees 

Transfer Charge 

$10,000 

0.5 percent of principal amount of guarantee up to $30 million 
plus 0.1 percent on any amount over $30 million 

0.05 percent of amount of expired guarantee offer 

3.0 percent of the principal amount of the guaranteed obligations 
(subject lo waiver in the case of public developers) 

0,5 percent of average principal amount of outstanding obligations 
during previous year, payable on the anniversary date of the 
guaranlee for the first seven years, and after that: 
1 percent of the average principal amount of guaranteed obliga
tions outstanding during the previous year, payable on tho anni
versary date of the guarantee until the obligation is paid in full. 

0.05 percent of unused portion of the commitment, payable upon 
request for approval of a substitution of developer 

Ii ^^ 



TABLE 5.3 MONEY REQUIRED FOR LAND PURCHASE FOR ALTERNATIVE DENSITIES AND PRICES 

Population 

Size 

50,000 

70,000 

100,000 

Required 
Size In 

Acres' 

2,857 
3,571 
4,761 
7,141 
4,000 
5,000 
6,666 

10,000 
5,714 
7,142 
9,524 

14,285 

_'Eei?ui_r£d. diilerent size of total acres 

$500 

1,428 
1,785 
2,380 
3,570 
2,000 
2,500 
3,333 
5,000 
2,857 
3,571 
4,762 
7,142 

for different 

Money Required for Sites (in thousands of dollars) 

$750 

2,142 
2,678 
3,570 
5,355 
3,000 
3,750 
4,999 
7,500 
4,285 
5,356 
7,143 

10,713 

gross density 

When the 

$1,000 

2,857 
3,571 
4,761 
7,141 
4,000 
5,000 
6,666 

10,000 
5,714 
7,142 
9,524 

14,285 

alternatives 

'rice of One Acre Is 

$1,250 

3,571 
4,463 
5,951 
8,926 
5,000 
6,250 
8,332 

12,500 
7,142 
8,927 

11,905 
17,856 

. (See Table 

TABLE 5.4 COMPARISON OF COSTS AND REVENUE PER 1000 HOUSING UNITS FOR THRE 

Costs 

Land acquisition 
Land development: 

infrastructure 
on-site 

Community overhead 
Marketing fees and overhead 

Total 

Prototype 

19 

21 
42 

5 
13 

100 

(%) 

$1,500 

4,285 
5,356 
7,141 

10,711 
6,000 
7,500 
9,999 

15,000 
8,571 

10,713 
14,286 
21,427 

5.2.) 

E UNITED 

$1,750 

4,999 
6,.M9 
8,131 

12,496 
7,000 
8,750 

11,665 
17,500 
9,999 

12,498 
16,667 
24,998 

STATES CASES 

$2,000 

5,714 
7,142 
9,522 

14,282 
8,000 

10,000 
13,332 
20,000 
11,428 
14,284 
19,W8 
28.570 

Amherst (%) Park Forest South (9) 

26 

27 
26 

3 
18 

100 

21 

13 
55 

1 
10 

100 

Source: Economic and Financial Feasibility Models for New Community Development. 



' SUBSIDIZED NEW TOWNS: WHERE THEY STAND 

So Far a Success Under Present Management 

U.S.-Backed Bonds Housing Roads Population Remarks 
Outstanding Units 

St. Chiarles 
near Baltimore, 
Washington 

Soul City 
near Raleigh/ 
Durham, N.C. 

Woodlands 
near Houston, Tex. 

Harbison 
near Columbia, S.C. 

Shenandoah 

near Atlanta, Ga. 

fvlaumelle 
near Little Rock, Ark. 

Riverton 
near Rochester, N.Y. 

Park-Forest South 
near Chicago, III. 

Newfields 
near Dayton, Ohio 

Gananda 
near Rochester, N.Y. 

Flower Mound 
near Dallas, Tex. 

Cedar-Riverside, 
Minneapolis 

Jonathan 
outside Minneapolis 

$38 million 

$5 million 
($5 million 

more lo be 
(loated) 

2,000 30 mi. 10.000 Has 42.5 miles o( sower. 4 sc 
course, tennis courts, swim p 
commercial and industrial liin 

Highly experimental, little dov 

May Make It I jnder Present Developers 

U.S.-Backed Bonds 
$50 million 

$413 million 

$25 million 

$14 million 

Units 
500 

12 

8 

40 

Roads 

2 ml. 

3 mi. 

Foreclosure Possible—New 0 

U.S.-Backed Bonds 

$16 million 

$30 million 

$18 million 

U.S.-Backed Bonds 

$24 million 

$18 million 

$24 million 

$21 million 

Units 

300 

2.200 

59 

Roads 

40 mi. 

Population 

700 

Remarks 

Has sold 300 acres to builder 
industrial/commercial develo 
schools, rec facilities, roads,. 

Only non-profit developer Ha 
o' sewer. 

Has 14 miles ot sower plus re 

wners to be Brought In 

Population 

6,000 

To Be Foreclosed 

Units 

None 

1.200 

810 

Roads 

11.5 mi. 

Population 

200 

2,800 

2,500 

Remarks 
HUD trying to get Arlen Real 
Development to put in now c 

Has schools, rec facilities, ind 
commercial buildings. 

Remarks 

Project shut down late 1974. 
sutxtivision may eventually b 

HUD sale. 

Foreclosure sale to HUD was 
Sept. 7. No development sine 
HUD reports several new de\ 
interested in entering joint ve 
HUD to keep project going. 

"In-town new town" is tied up 
environmental court case. 

Has village center, commerci 
buildings. HUD negotiating w 
Corp. lo take over. 

S o u r c e : AIA l o u r n a l , September 1976 




