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ABSTRACT 

The potential for electric power generation from various solar 

concepts was assessed from the perspective of communities of 3,000 to 

30,000 population. Biomass, concentrating solar thermal, and wind were 

identified as having the best potential, with projected costs of 30 to 

35 mills per kilowatt-hour, 35 to 40 mills per kilowatt-hour, and 45 to 

50 mills per kilowatt-hour respectively, for second generation plants 

based on present technology. Their respective attractive locations 

within the state are discussed. 
. 

Because long-term energy (thermal or electric) storage is not 

considered economically feasible, both solar thermal and wind concepts 

would necessarily be integrated with an electric utility grid or an on-

location fuel-powered plant for auxiliary. As such, they would operate 

essentially as fuel savers; thus, the cost of the backup facility or the 

cost of auxiliary electric energy would need to be casted into the 

average price of electricity. Considering the demand schedules of 

typical Texas electric utilities and the availability of solar energy, 

for specific cases there appears to be merit in integrating a solar 

electric plant with an electric utility grid to reduce the normal late 

afternoon peak load. 

The fuels/electricity from biomass concept appears economically 

attractive, and, because its nature permits long-term energy storage, 

the concept appears particularly attractive to small communities in 

Texas. Since none of the concepts has been developed or tested on any 

reasonable scale, there is a lack of hard cost, operating, and performance 



data. Thus none of these can be considered commercially attractive 

alternatives at this time. However, with the present and projected 

demonstration programs, significant data should be available in two 

to four years. 

In this report factors considered relevant to community assessment 

of solar power alternatives are enumerated and discussed. An in-depth 

tabulation of present data for all existing communities of 3,000 to 

30,000 population in the state has been assembled, and an annotated 

bibliography is included. Implications for the state and communities 

are evolved, and recommendations pertinent to future solar energy 

developments in the state are presented. 

i i 
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I. INTRODUCTION 

A. Study Objectives 

The primary purpose of this study is to assist the State of Texas 

Governor's Energy Advisory Council in providing guidance to state and 

local officials and to communities desiring to explore the near-term 

solar electric alternative. 

The study includes: 

1. A survey and evaluation of potential concepts 

2. Economic comparisons with conventional power 

3. Applicability of the concepts in Texas based on various 

factors 

4. General implications for state and local officials regarding 

development of solar power 

B. Overview of Solar Power Utilization in Texas 

The future of solar electric power generation in Texas, as in the 

nation, depends to a significant extent on the development of solar 

power alternatives and incentives to use solar energy initiated at the 

federal level. Essentially all of the research and development work 

being conducted on solar electric power generation is being supported 

presently by the federal Energy Research and Development Administration 

(ERDA). There are at present significant technology and demonstration 

programs funded by ERDA to develop "solar" electric power. 

The major programs are in solar thermal electric and wind energy 

conversion although there is significant activity in photovoltaics and 

biomass energy. Of particular importance for near-term modest-scale 

1 



electric power generation are the development and testing of the 5-mega

'.'Jatt (tl1ermal) solar thermal pilot project at Sandia Laboratories and 

the design of a 10-megawatt (electric) plant for which management 

proposals were recently solicited by ERDA for the beginning of con

struction in 1978. In wind energy conversion NASA/Lewis is presently 

developing and testing a 100-kilowatt (electric) horizontal axis wind 

turbine which may be the basis for modest-scale central power stations. 

A significant portion of ERoA•s solar budget is directed toward photo

voltaics, but no significant amount is directed to near-term application 

to central electric power generation. The development of fuels and 

electricity from biomass is receiving only modest support but appears to 

be as viable an option as other solar alternatives for modest-scale 

electric power generation for Texas. 

Although Texas is the richest state in the nation in terms of 

conventional energy resources, the cost of electric power across the 

state varies widely, from approximately 25to 50 mills per kilowatt-hour. 

The higher rates are as high as any in the nation. With the continuing 

termination of natural gas contracts, rates across the state can be 

expected in the near future to become more consistent at the higher 

rates. These rates can also be expected to escalate at least at some 

modest level of 5 to 10 percent annually. 

Largely because of its extent, Texas exhibits various unique 

geographical/climatological regions which may very likely foster dif

ferent solar alternatives. Figure 1 depicts the most likely .. solar•• 

alternatives for the various regions of the state. In the present study 

the different solar alternatives considered include the commonly con-

2 
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sidered solar power concepts (solar thermal and photovoltaic) as well as 

wind energy conversion and fuels from biomass. 

4 

The state exhibits relatively high levels of solar radiation, 

increasing generally from east to west, and also exhibits regions 

(Panhandle and Gulf Coast) of acceptably high wind velocity. The only 

solar thermal concept that appears promising involves concentration of 

solar energy. Therefore the western regions which receive more direct 

radiation appear to be most ideal, even with their shortage of water, 

since it is felt that air cooling could be used without serious effi

ciency reduction. Central Texas is also considered to have moderate 

solar thermal potential. The variation of direct normal and total 

horizontal radiation by months is presented in appendix A. The economics 

of wind energy conversion systems are strongly dependent upon wind 

velocity. The potential wind energy areas are the Panhandle and the 

Gulf Coast region rated one-two. Distribution of wind velocity across 

the state and by season is presented in appendix B. Biomass energy 

appears to be attractive in that energy costs appear competitive with 

other solar alternatives. The concept appears quite environmentally 

benign~. and it does not suffer from the cyclic and intermittent nature of 

solar energy as do all other solar concepts considered. Its one apparent 

drawback is a substantial water requirement, and for this reason energy 

from biomass would appear to have greatest potential in the eastern and 

southern portions of the state. The water requirement is a drawback, 

however, only when crops are grown solely for energy. There exists a 

large potential in use of agricultural and municipal wastes where water 

is already expended to produce the main product, or in the case of 

hyacinths, in association with waste treatment plants. 



There are or have been two significant efforts directed toward 

solar electric power generation in the state. The city of Bridgeport 

(population 3,760) has seriously considered solar electric power gen

eration as an alternative to purchasing electric power. An initially_ 

very attractive proposal was made to Bridgeport to install a 4-megawatt 

(electric) solar power plant using flat plate collectors, thermal 

storage, and a "novel" engineering concept for approximately $6 million. 

However, after more careful analysis of the proposed system it was 

rejected by the city as infeasible and the project abandoned. The city 

of Crosbyton {population 2,200), also in northwest Texas, has been 

working with Texas Technological University and E-Systems, Inc., to 

obtain ERDA funding for a solar electric plant using the stationary 

hemispherical reflector-tracking absorber concept. Although not yet 

funded, this project is being approached in the proper manner and could 

possibly be the first modest-scale solar electric power plant in the 

country. 

It is interesting (and unfortunate) that none of the "solar" energy 

alternatives considered herein have been developed or tested on a scale 

consistent with the present study. Thus the subsequent assessment is 

based on the most up-to-date design analysis and predictions extracted 

from the literature. 

C. Procedure Used in the Study 

5 

The literature pertinent to each solar alternative was reviewed from 

the perspective of small-scale (1 to 10 megawatt) application, that 

is power to meet the needs of communities of approximately 3,000 to 

30,000 persons. For each solar power system pertinent information was 



extracted to provide a review of the general concept and to permit 

establishment of a cost estimate for that concept. The various solar 

power concepts were compared on an economic basis and also compared to 

conventional power costs to assess their viability. 

Data for the communities ranging in population from 3,000 to 30,000 

were accumulated to permit profiling of community characteristics and to 

permit analyses of patterns, trends, and factors which might have a 

bearing on a community's propensity to seek a solar-based alte~native. 

6 

The process by which a community might assess its alternatives for 

solar power was examined to find out what information might be necessary 

or helpful. Based on analysis of the present state of the art and prog

nosis of the future status of the various alternatives, implications for 

the state and the communities were derived and recommendations formulated. 

Selected bibliographic references were annotated and categorized into 

subject headings for convenience in reference and for guidance to those 

wishing to delve further. An attempt has been made to keep the discussions 

in this report fairly general and to avoid unnecessarily technical 

jargon or detail, to permit reasonable brevity and to provide for a 

broader audience. 



II. SURVEY OF SOLAR ELECTRIC POWER CONCEPTS 

In the assessment of 11 Solar'' electric power alternatives for Texas, 

wind energy conversion and fuels from biomass were considered in addi

tion to the commonly thought of solar energy concepts: solar-thermal 

conversion (concentrating, flat-plate, and ponds) and photovoltaic. 

Neither ocean thermal nor satellite solar power was considered because 

this study deals with the requirements of small communities and it is 

felt that neither of these alternatives is applicable. A paramount 

consideration in the application of solar energy is energy storage, and 

this requirement is also addressed. Finally, a discussion of the 

integration of a solar system into.the community's overall electrical 

requirements is included. 

A. Solar Thermal 

1. Solar Thermal Electric Using Concentrating Collectors 

Concept 

7 

The principal concept underlying the use of concentrating collectors 

is that higher temperatures can be obtained in the working fluid 

(usually steam) than with flat plate collectors. The higher temperatures 

achievable are a result of absorbing the energy in a smaller area; 

tht.s losses are smaller and temperatures are higher. The higher temper

atures in turn make it possible to convert a larger percentage of the 

available solar energy into the mechanical energy which drives the 

electrical generators. High efficiencies are important because they 

allow the use of smaller areas of collectors, the most expensive part 

of any solar energy system. 



The laws of thermodynamics fix the relationship between the 

maximum temperature of the working fluid in the cycle and the 

efficiency with which heat added to the working fluid may be con

verted to mechanical enerqy, as in a steam turbine. This relationship 

is expressed approximately by figure 2, which shows both the theoret

ical maximum and an estimate of what can actually be obtained with 

best present engineering practice. The laws of thermodynamics also 

require that a machine which absorbs heat and converts only part of 

it to work must have some way to reject the other part. This rejec

tion is done at a lower temperature, called the "sink temperature" 

by engineers, and this temperature value is also important in deter

mining the efficiency of the conversion. These sink temperatures 

are fixed by the temperature of available cooling water, or by the 

temperature of a spray cooling tower, and are in the area of 70 to 

100 degrees Fahrenheit. Figure 2 is based on a 100-degree Fahrenheit 

sink temperature. 

8 

Figure 2 makes it possible to estimate how much additional expense 

can be justified for concentrating collectors over flat plate collectors. 

At present flat plate collectors, as noted in a subsequent section, 

generally deliver a working fluid at about 200 degrees Fahrenheit, 

while concentrating collectors can easily deliver 500 to 700 degrees 

Fahrenheit steam. The actual obtainable efficiency increases from 

about 9 percent at 200 degrees to 25 to 30 percent at 500 to 700 degrees, 

and many concentrating collectors follow the sun, thus making more 

effective use of the area. As a result, only about one-third to one

fifth of the area of concentrating collectors will deliver about the 

same mechanical work (and hence electricity) as is required of flat 
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plate collectors. In addition to this, machines (turbines) to convert 

steam at 500 to 700 degrees Fahrenheit into mechanical work are readily 

available at reasonable prices and in a wide variety of sizes, while 

machines to convert the energy from 200·· degree water (or some low 

boiling fluid such as Freon) usually must be specially designed and 

custom built, which usually results in more expense and less reliability. 

Operation of System 

Many types of concentrating collectors have been designed, though 

very few have been constructed and tested on a large scale. For 

present purposes, only reflecting systems (as contrasted to refracting, 

or lens, systems) will be considered. Of the reflecting systems, 

only three will be given consideration: the parabolic trough (dis

tributed system), the spherical section fixed mirror with a tracking 

absorber (E-System), and the mirror field with a 11 power tower 11 (central 

tower concept). The latter two concepts are illustrated in figures 

3 and 4. 

Any of these systems can generate steam temperatures in the 

desired 500-to-700-degree range, and hence are acceptable heat-collecting 

systems. The principal disadvantages of all types of concentrating 

collectors are that they collect only the beam radiation, and at least 

one component of the system must be continuously oriented so as to 

reflect the sun 1 s rays onto the absorber. The loss due to collecting 

only the beam radiation varies from 10 to 15 percent of the total 

radiation on a clear day, and of course approaches 100 percent during 

cloudy periods. Although this is a particularly serious problem 

for concentrating collectors, the performance of all solar systems, 

including flat plate types, is greatly degraded during cloudy periods. 

10 
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In addition to losses already described, concentrating collector 

systems lose some part of the incoming beam radiation itself, primarily 

through reflection and refraction at glass surfaces and through in-

accuracies in either the geometry of the reflecting surface or the 

positioning of the sun-tracking device. These losses can run from 

as little as 5 percent for the best back-surface mirrors to as high 

as 40 percent or more for poorly finished mirror surfaces. The 

higher the "concentration ratio"* for the system, the more difficult 

and expensive is the finishing of the reflective surface, and the 

more accurate the sun tracking must be. Generally speaking, concentra-

tion ratios of 1000 to 1 will give the desired 500 to 700 degree 

temperatures, and the resulting required accuracy in surface prepara-

tion and sun tracking, although clearly difficult to achieve, is not 

presently thought to be excessive. 

The efficiency with which a concentrating collector system delivers 

the intercepted beam radiation to the absorber for the concentration 

ratios and steam temperatures described above has been estimated to 

run from a low of 40 percent to a high of greater than 80 percent. 

Values actually obtainable in a working system will not really be known 

until several systems have been constructed on a large enough scale 

(at least tens of thousands of square feet of intercepted sunlight) to 

yield meaningful results. We think the low values are unnecessarily 

pessimistic, and we will use a range of 60 to 80 percent for our 

estimate of probable efficiencies in small to medium sized power systems. 

Combining this figure (60 to 80 percent) with the 25 to 30 percent 

efficiency which can reaso~ably be expected from the heat engine yields 

*"concentration ratio" = interce ted area 
area of absorber 

ht 
surface 
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an overall efficiency factor of 50 to 25 percent for the conversion: 

Incident beam radiation on reflectors ~ Electrical energy out 

Note that this is a range of nearly 2 to 1 in the expected efficiency, 

an uncertainty which makes a tremendous difference in the final 

economics of any solar power system. The area of collectors required 

for a 1-megawatt peak plant, with direct normal (beam) radiation at 

950 watts per meter (300 Btu per square foot per hour), which is 

approximately the maximum near midday at any Texas location on a clear 

day throughout the year, will then be: 

7000 square meters (approximately 77,000 square feet) if efficiency 
is 15 percent 

4200 square meters (approximately 46,000 square feet) if efficiency 
is 25 percent. 

Note that this figure represents the actual reflector area; however, 

the land area required for the mirror field would be two to three times 

these values. Taking into account the average number of hours of annual 

sunshine and the fact that efficiency of the plant will drop off sharply 

near sunrise and sunset, we can estimate that a 1-megawatt (peak) solar 

power plant will deliver: 

2,950,000 kilowatt-hours per year in the El Paso "sun bowl" region, 

2,150,000 kilowatt-hours per year in the Panhandle (Amarillo) area, 

2,110,000 kilowatt-hours per year in the Central Texas region 
(Austin/San Antonio and Dallas/Ft. Worth) 

l ,910,000 kilowatt-hours per year along the coastal region 

14 



with intermediate values elsewhere in the state, roughly following the 

direct-normal solar radiation contours presented in appendix A taken 

directly from [33]. 

Economics 

The United States Energy Research and Development Administration 

has conducted a series of 11mission analysis 11 economic studies on solar 

thermal generation of electricity using concentrating collectors. These 

studies first narrowed the type of concentrating systems down to 

the two which appeared 11 best 11
: the power tower concept [1, 2] 

with its field of sun following flat surface mirrors, and the parabolic 

trough collectors oriented north-south and tracking the sun daily from 

east to west [2, 3]. In a later study conducted by a private company 

and since also sponsored partly by ERDA [4], the fixed spherical mirror 

section with a moving absorber was also analyzed for economics. 

The results of these studies gave suprisingly similar costs for 

a kilowatt of installed electrical capacity. The large component 

cost in the systems is the large area of reflecting surface and the 

associated tracking equipment which account for an estimated 60 to 80 

percent of the installed capital cost. The estimated costs for the 

installed mirror surface vary from a low of $10 per square foot to a 

high of $20 per square foot, and considering the nearly twofold 

variation in overall system efficiency discussed earlier, it is readily 

seen that final cost estimates of solar thermal power plants may easily 

vary by a factor of three. The truth us that no one is yet in a posi

tion to give a truly reliable cost estimate for the installation of 

hundreds of thousands of square feet of tracking collectors; and 

since these costs dominate the economics of solar power, it is clear 

15 



that comparisons of the costs of electricity from solar and from 

conventional plants are tentative at best. 

In addition to the domination of costs by the unknown collector 

costs, there is also the necessity of making numerous assumptions in 

the economic calculations in an attempt to compare a conventionally 

fueled p~~nt _ _, whic~_~_cap_~bl~_of producing power 24 hours a day, 365 

days a year, to a plant which produces power 8 to 10 hours a day, and 

this only on clear days. Several schemes have been produced to over

come or compensate for this defect of solar power plants, but the one 

most likely to be adopted will be to build a plant somewhat larger 

than will be required by the expected peak load, and then provide some 

type of system to store excess energy which may be generated at peak 

solar fluxes and used later to provide power at night or on cloudy 

days. Balancing the size of the solar plant with the size and type 

(thermal, electrical) energy storage facility is a tricky economic 

and technical problem, one which will be solved only as experience 

on costs and performance of both the solar plant and the storage 

facility accumulate. 

Reported below are the most recent estimates available on pro

jected costs of solar power plants, in dollars per installed kilowatt 

of power capacity, and on costs of electrical energy derived from 

solar plants, in cents per kilowatt-hour of energy delivered. These 

plants include only minimal storage (approximately 2 hours) to allow 

for intermittent and minor peak shaving. The costs for the extended 

energy storage will be treated in a separate section of this report. 
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Source of Estimate 
Cost of Plant, 

$/kw 

1. Honeywell proposal on power 925 
tower concept [1] 

2. Aerospace mission analysis 1,025 
on parabolic trough 
concept [3] 

3. E-Systems proposal on 900 
fixed spherical mirror 
section, tracking 
absorber [4] 

Cost of Energy, 
¢/kwh 

3.5 

4.0 

3.8 

Although the power tower concept appears superior and the distri

buted parabolic trough the least attractive from the results of the 

above table, it is also obvious considering that each concept is 

undeveloped and untested that they exhibit essentially equal potential. 

The power costs of 3.5 to 4 cents per kilowatt-hour, when designed 

essentially as fuel savers (i.e., each needs essentially complete 

backup for inclement weather), are attractive considering that currently 

power costs across the state vary from 2.5 to 5 cents per kilowatt-hour. 

However, considering that either an independent standby system will 

be required or that auxiliary power is supplied through a utility grid, 

the additional cost of the standby system or possibly peak-priced 

auxiliary electric power must be accounted for in the construction of 

the solar plant. This factor will be addressed in the section on 

integrated solar systPm~. 

Future Outlook 

The Energy Research and Development Administration is putting 

their qreatest emphasis on the power tower concept as the most promising 
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solar electric power alternative. Presently a 5-megawatt (thermal) solar 

pilot facility is being developed and tested at Sandia Laboratories, 
Albuquerque, New Mexico. In addition, the design specifications for 



a 10-megawatt (electric) solar power tower facility are currently 

being developed, and in mid-1976 proposals were solicited and received 

by ERDA from electric utilities for the management integration of a 

10-megawatt (electric) solar power tower concept into their electric 

utility system, the latter to initiate in 1978. Recently ERDA let a 

contract with Texas Technological University and E-Systems for the 

finalized design for a fixed spherical mirror-tracking absorber solar 

electric power system to ultimately be constructed for the city of 

Crosbyton in northwest Texas. 

In general the outlook for concentrating solar thermal electric 
. 

power generation is good, but it will be three to four years before 

an operating system is available for performance evaluation. 

References--Concentrating Collectors 

1. Schmidt G.,Urban and Environmental Section, Honeywell, Inc., 

Minneapolis, Minnesota. Data presented at solar conference in 

Austin, Texas, October 1975. 

2. Powell, J.C.; Fourakis, E.; Hammer, J.M.; Smith, G.A., and 

Grosskreutz, J.C. Dynamic Conversion of Solar-Generated Heat 

to Electricity--Executive Summary, Vol II, Honeywell Inc., 

Minneapolis, Minnesota, and Black and Veatch Consulting Engineers, 

Kansas City, Missouri, August 1974. 

3. 11 Solar Thermal Conversion Mission Analysis, 11 Vol. IV, Contract No. 

NSF-C797, The Aerospace Corporation, January 15, 1974. 

4. Gapta, Y. E-Systems, Inc., Dallas, Texas, personal communication. 

18 



2. Solar Thermal Electric Using Flat Plate Collectors 

The term 11 flat plate .. has come to be a generic name for any solar 

collector which does not concentrate solar radiation and which normally 

is fixed in position with regard to the daily movement of the sun from 

east to west. In some cases flat plate collectors may be adjusted 

periodically to take advantage of the seasonal variations in the sun's 

altitude. In its original form, the flat plate collector consisted of 

a metal absorber plate, usually blackened to enhance absorption of the 

sun's rays, a fluid (often water) circulating in contact with the metal 

of the absorber plate, and housed in an insulated enclosure with one 

or more transparent cover glazings. to minimize heat losses to the 

surroundings. 

More recent developments have seen variations introduced into 

the flat plate configuration, to include honeycombs and evacuation 

to .suppress convection and/or conduction losses, selective surfaces 

to reduce radiation losses, and cylindrical absorber surfaces and 

reflecting surfaces built into the system to obtain small concentration. 

Thus, it is no longer strictly accurate to group collector systems 
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into only the two categories, flat plate and concentrating. Nevertheless, 

for the purposes of this report, we will make this division an arbitrary 

one based on the temperature of the working fluid which the collector 

system delivers to the heat engine, with approximately 250 degrees 

Fahrenheit as the upper limit available from flat plate systems, and 

higher temperatures (up to 900 to 1000 degrees Fahrenheit) available 

from concentrating systems. While it is true that near-term developments 

in flat plate technology may result in higher temperature outputs, the 
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250-degree upper limit is considered an accurate reflection of the present 

state of the art, particularly for collectors now commercially available. 

Furthermore, to achieve reasonable collection efficiency, a limit of 

approximately 200 degrees for flat plate collectors is more realistic. 

The advantages of the flat plate (fixed) systems over the concen

trating (sun-tracking) systems are numerous. They include the greater 

simplicity in design for factors such as protection from the elements 

(wind-loading), simpler maintenance, and an ability to absorb energy 

from scattered radiation as well as from direct (beam) radiation. 

While this last factor can add as much as 20 percent to the collectable 

energy, it is more than offset by the ultimate inefficiency in the 

conversion device which must operate at the lower temperatures supplied 

by flat plate collectors. 

While there are also several disadvantages of the flat plate 

systems, one factor overrides all others: the low efficiency with 

which thermal energy at approximately 200 degrees Fahrenheit can be 

converted into mechanical, and then electrical, energy. As discussed 

in the previous section, the theoretical limit on this efficiency is 

about 15 percent, while the practical limit is considerably less. 

The actual realized overall system efficiency from stationary flat 

plate systems will probably be no better than approximately 2 to 3 

percent based on daily total radiation. This figure results from a 

11 daily 11 collection efficiency of 20 to 25 percent and an engine 

efficiency of approximately 8 to 10 percent. (The collectors' peak 

efficiency near solar noon may exceed 50 percent but is approximately 

as indicated based on daily total radiation.) Another problem is that 

of the lack of efficient machinery (such as the highly developed 



modern steam turbine) to operate on low-temperature fluids. However, 

the major drawback is the excessive cost of the large area of solar 

collector panels. 

There appear to be no detailed engineering analyses available on 

the electri~al power cost for flat plate solar collector powered sys

tems. Thus an estimate was made for a nominal 10-megawatt (electric) 

peak plant. For this analysis the collectors were assumed to be capable 

of somewhat in excess of 50 percent maximum collection efficiency at 

midday and to have a 25 percent collection efficiency based on total 

daily radiation. The 50 percent efficiency is chosen based on collec-

tion at 180 to 200 degrees Fahrenheit for an ambient temperature of 80 
. 

degrees and an insolation level of 300 Btu per hour per square foot. 

Figure 5 presents the efficiencies of several flat plate collectors 

tested by NASA/Lewis [5] which at this condition vary from 20 to 60 

percent with most in the range of 40 to 50 percent. Thus, the chosen 

value is reasonable. The 25 percent average daily efficiency is a 

conservatively high result based on numerous in-house analyses. To 

produce 10 megawatts (electric) (peak) at 50 percent collection effi-

ciency, an insolation level of 1000 watts per square meter and 8 percent 

engine efficiency, approximately 0.25 million square meters (2.8 million 

square feet) of collector are required. For Central Texas the average 

daily total radiation on a surface tilted at the latitude is approx

imately 5.8 kilowatt hours per square meter per day, which for 0.25 

million square meters of collector, 25 percent daily collection effi-

ciency, and 8 percent engine efficiency results in an annual elec-

trical output of 10.6 million kilowatt-hours per year and an average 

output (over 4000 operating hours annually) of 2.6 megawatts {electric). 
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For the required collector array at an installed cost estimated at $110 

per square meter ($10 per square foot), the collector array itself 

costs $28 million. Including an additional $10 million for other direct 

and indirect costs in an analysis similar to that of [6] and a fixed 

charge rate of 16 percent, the energy cost for the system is projected 

to be approximately600 mills per kilowatt-hour. This very high cost is 

the obvious reason that flat plat solar collector electric power is not 

receiving any serious attention, and is not a future candidate for 

electric power generation on a moderate or large scale. 

References--Flat Plate Collectors 
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3. Solar Thermal Electric Using Solar Ponds 

Solar ponds are bodies of water exposed to and heated by the sun. 

They fall into two categories: nonconvective and convective. First, 

a nonconvective pond is a liquid pond in which the convection that is 

normally associated with the temperature is prevented by establishing 

an opposing density gradient with a solute (salt). Nonconvective ponds 



include saltwater ponds, ponds with membrane barriers, and ponds con

taining gels. Second is the shallow convective pond which is salt

free and behaves like a flat plate collector. The shallow solar pond 

reported in this study is the one proposed by Lawrence Livermore 

Laboratory [7]. The various pond configurations are described below. 

Nonconvective Saltwater Ponds 

A nonconvective saltwater pond consists of a saltwater liquid 

pool with the denser brine near the bottom of the pool so that the 

thermal energy absorbed at the bottom will be stored there. Thermal 

energy near the bottom will be trapped because of the opaque nature 

of water and because of the inabiljty of the solution to convect due 

to the imposed salinity gradient. Thermal energy is then extracted 

from the bottom layer by circulating the hot brine to an external heat 

exchanger where a higher volatility fluid is boiled and expanded in a 

turbine which drives a generator. This concept has been investigated 

in reference [8]. (See figure 6.) 

One of the most serious problems encountered in nonconvective 

saltwater ponds is the diffusion of salt, which travels from high 

concentration regions to regions of low concentration. This consid

erable diffusion of salt particles to the surface of the pond will 

destroy the density gradient. To keep the pond stabilized and func

tioning the concentration gradient must be continuously restored by 

replacing the salt water at the surface with fresh water and adding 

salt to the bottom. However, with this pond concept collections of 20 

percent to 30 percent are quite possible, and relatively long-term 

storage is possible within the system itself. 

24 



Fresh water~~-- --
;----surface wave 

I supressor 

Pond surface 
Nonconvective Region 

25 

Hot brine~-- Convective Region -<---Cold brine 

Earth 

Figure 6 

NONCONVECTIVE SALTWATER POND 

Wave supresso·r 

_I_ 
Make-up water 

Low density 

Insulating Region 

~salt make-up 
High density 

Membrane 

Hot water--4.-- Convective Region -+----Cooling water 
out 'L---------1' in 

Figure 7 

NONCONVECTIVE t~Et~BRANE POND 



Nonconvective Membrane Ponds 

A modification on the previous concept is to have a layer of 

water below the brine and separated from it by a transparent, flexible 

membrane to help maintain stability. (See figure 7.) The nonconvec

tive component above the membrane is equivalent to the saltwater pond 

except that it does not contain a bottom convective region. The fluid 

in the bottom region can move freely with minimum mixing in the upper 

layer. This mobility would eliminate some possible instability due 

to energy extraction from conventional nonconvective salt ponds. 

Problems associated with membrane ponds are similar to those of 

the saltwater ponds. Salt will diffuse from the bottom to the surface, 

and the salinity gradient has to be maintained as dicussed eariler. 

Generally speaking, the membrane pond is more stable during energy 

extraction, and fluid can be moved in the convective region freely 

without excessive perturbation of the insulating layer. This concept 

as well as another concept called a viscosity stabilized pond has 

been investigated [9]. 

Convective Shallow Solar Ponds 

Another concept in solar ponds is the shallow (approximately 

5 centimeters deep) solar pond composed of modules, each covered by 

two or three layers of transparent, weatherable plastic film. The 

modules are connected by plumbing that directs and controls the flow 

of water through them and into an underground reservoir. (See 

figure 8.) Typically the water will flow from the reservoir into each 

module inlet. Its temperature increases in flowing the length of the 

module, and finally hot water leaves the module outlet flowing back 
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to the reservoir. The continuous rate of water flow will be automatically 

controlled by temperature sensors. The hot water from storage is used 

to boil a secondary working fluid such a Freon II to drive a turbine, as 

depicted in figure 9. The Freon II, after expanding through the 

turbine, is condensed at about room temperature using water from a 

conventional cooling tower. 

In the study done by Lawrence Livermore Laboratory [7], it was 

shown that the optimum collection temperature of 70 degrees centigrade 

results in maximum annual average power and minimum heat losses. 

Data from the study that was done for Phoenix, Arizona, were correlated 

in the manner shown in figure 10. By means of figure 10, percent 

collection efficiencies are calculated for three temperature collec

tions using average weather data for San Antonio. Results are presented 

in figure 11. Figure 12 shows the ambient temperature, insolation, 

and power output for a collection temperature of 70 degrees centigrade. 

It shows that maximum power occurs in June-July, corresponding to 

maximum insolation and peak ambient temperature. 

Size of the Solar Pond 

Since there are no completely reliable engineering design data 

on any of the solar pond concepts because none has been built on a 

large scale, it will be assumed that all pond concepts have similar 

performance characteristics. On the basis of this study, it has been 

shown that the annual average collection efficiency is 0.345 for a 

collector temperature of 70 degrees centigrade. The corresponding 

average thermodynamic efficiency (Carnot efficiency) is (70-15/530) = 

0.16 for a sink temperature of 15 degrees centigrade, resulting in a 
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system efficiency of 0.032. The overall system efficiency was calculated 

by Ns = 0.58NcNca from [7] where Nc is the collection efficiency and 

Nca is the Carnotefficiency. The constant 0.58 is the product of 

four quantities: 0.90, the ratio of net power output to generator 

output; 0.98, the generator efficiency; 0.75, the turbine efficiency; 

and 0.87, the fraction of Carnot efficiency in the Freon II-Rankine 

Cycle. Therefore, for an overall efficiency of only about 3 percent 

and average annual insolation of 430 Langley per day for San Antonio, 

the size of an average 10-megawatt (electric) solar pond is estimated as: 

430 Langley/day = 1581 Btu/square foot-day 

Pond size = Average Power 
Insolation x Efficiency 

17.3xl06ft2 (-l.60km2) = 
each side 

= 10Mw(e)x3.413xl06x24 = 
158lx.03 

4160 feet (1.26 kilometer) on 

In the case of a shallow pond, this area corresponds to 2,000 modules 

of 4 meters wide by 2000 meters long. 

Solar Pond Cost Evaluation 

The essential advantage of the solar pond is the relatively low 

cost per unit area. The disadvantage of the concept is the low overall 

conversion efficiency of converting solar radiati.on to mechanical/electri

cal energy. This low efficiency is inherent in any heat engine device 

that operates between narrow temperature limits, that is, the collection 

temperature attainable in a solar pond and the available temperature 

attainable in a solar pond and the available temperature for rejecting 

energy, namely that of the atmosphere or water body. Below is an estimate 

of a nominal 10-megawatt (electric) solar pond power plant. In addition, 



a summary of cost analyses for different pond concepts from [9] is 

included in table 1. 

Pond Cost ($2 per square foot installed} 

Power Plant ($530 per kilowatt) 

$33,000,000 

$ 5,300,000 

$ 3,830 
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Installed Cost ($ per kilowatt) 

Busbar Cost 125 mills/kilowatt-hour 

Future Outlook 

Solar ponds will probably see application for other uses where a 

substantial requirement is low-temperature thermal. However, used 

primarily as a solar electric plant, this concept does not appear 

promising because there are other solar concepts which exhibit con

siderably greater potential. 
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Table 

10-~1EGAWATT (ELECTRIC) SOLAR POf.lD CONCEPT COSTS OPERATING AT 90 DEGREES CEfHIGRADE 

Salt Water Membrane Shallow 
Barrier Pond 

Stearn* Binary Binary Binary 

Pond Cost 41.6 41.6 28.0 31.1 
(Millions 
of dollars) 

Plant Capital 17.148 7.107 7.107 7.107 
Cost (millions 
of dollars) 
Net Power 6.652 7.653 7.653 7.653 
Output (Mw) 

Installed Cost 8,690 6,366 4,588 4,993 ($/kw net) 

Cost of Power 203.6 105.2 114.4 (mills/kwh) 124.9 

* Steam refers to the power cycle in which the steam produced by the pond is directly 
used as a working fluid. The higher cost of this cycle is attributed to the special 
heat exchanger (i.e., Flash Evaporator) needed. The binary cycle uses hot water 
from the pond to boil a secondary working medium. 

w 
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B. Photovoltaic Solar Power 

1. General Description 

Of the various concepts for direct conversion of solar energy to 

electricity the so-called solar cell (or photovoltaic cell) is the 

most common and the closest to practicality. The basic concept in 

photovoltaic cells is that photons (solar radiation) interact with 

certain materials (semiconductors) and produce free electrons which 

will under certain required conditions flow through an external circuit 

(electricity). The great potential in photovoltaics is the direct 

conversion from solar energy to electricity without an intermediate 
. 

energy form. Materials have been developed that result in a favorable 

efficiency of 10 to 23 percent. The present major drawback with 

photovoltaics is the high cost of manufacturing the cells; however, 

low-cost manufacture also represents one of the major potential break-

throughs in solar technology. Electric energy storage also represents 

a technological problem, although it is not unique to photovoltaics. 

There are various types of solar cells [10, 11]. All, however, 

have several things in common: a semiconducting base layer with a 

conducting contact on one side and an electrostatic potential barrier 

on the other, a conducting grid pattern to provide a low series resis

tance, and an antireflection coating applied to reduce optical losses. 

The cell is usually encapsulated to protect the cell from the environ

ment. These basic features are presented in figure 13 which is repre-

sentative of the pn-junction silicon solar cell. 
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When a photon is absorbed in the silicon, an electron-hole pair 

is produced. In the silicon cell the junction region provides an 

electrostatic barrier such that if an electron created near the 

barrier has enough energy to traverse the barrier, it may flow through 

t:1e external circuit (load) connecting the conducting grid to conducting 

contact. In the silicon cell the two layers of silicon are mildly 

doped with different materials (boron and arsenic), resulting in a 

so-called pn-junction cell, the pn-junction providing a permanent 

electric field barrier essential to the operation of the device. The 

conducting grid is a finely evaporated network which picks up the 

electrical current with low resistance while still not significantly 

shadowing the cell. The antireflection coating serves to reduce the 

losses from reflection of the incident solar energy, and the substrate 

provides a structural support for the cell material. 

The common types of solar cells are as follows: 

(a) Silicon: Have the advantages of relatively well-developed 

technology, relatively good long-term stability of the 

materials, and moderately high efficiency. 

(b) Cadmium Sulfide: Composed actually of layers of copper 

oxide and cadmium sulfide with the layer between being 

the barrier. Cadmium sulfide cells which have been developed 

concurrently with silicon cells have the disadvantages of 

being subject to degradation because of water vapor and 

having a somewhat lower efficiency than silicon cells, but 

they have the advantage of being cheaper than silicon cells. 

(c) Gallium Arsenide: A more recent development, composed of 

gallium aluminum arsenide and gallium arsenide. Their 
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potential advantages are higher absorption of photons and 

higher operating temperature than silicon, but they are still 

very expensive. 

The current-voltage characteristic of a solar cell is presented in 

figure 14. To obtain maximum power output, the load must be properly 

matched to the cell as indicated so that operation is near the maximum 

power rectangle. 

The effect of temperature on efficiency is presented in figure 15 

for three different types (silicon, cadmium sulfide, and gallium 

arsenide). It is seen that increasing temperature decreases efficiency 

in all cases, but at different rat~s for various cells. 

The efficiency of solar cells may also be dependent upon the solar 

flux, as a result primarily of. increased temperature occurring at higher 

fluxes. However, cells do not really suffer from "saturation." To 

maintain low temperature and thus high efficiency, it is important to 

thermally ground the cell to its substrate and to provide an adequately 

dense conducting grid to reduce internal resistance. Both silicon 

and gallium arsenide solar cells have been developed and operated 

at high concentration ratios [10, 11] without serious degradation of 

efficiency by adequate design. 

2. Application and Economics 

An up-to-date reference on the theory, applications, and economics 

of solar cell technology may be found in [12]. Solar cells may be used 
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in flat panels (no concentration), but since cells are very costly (approx

mately $15 per watt at peak sun [13], this application is not very 

competitive. Because the cells are so costly, any method of more 
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effective utilization--even with added expense--may significantly 

reduce the cost per unit of power. Examples are simply tracking a 

flat panel (increasing the daily collection per unit area), or using 

cells in conjunction with a concentrating collector. This latter 

method has the potential of greatly decreasing the cost per unit of 

power. A further application is to integrate solar cells into a 
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total energy system where they are allowed to operate at a moderately 

high temperature (150 to 300 degrees Fahrenheit). In this case the 

efficiency is not greatly degraded but the temperature of the coolant 

fluid is sufficiently high to allow it to be used for other requirements, 

such as water or space heating or even absorption air conditioning. 

Table 2 presents an estimated cost of photovoltaic power for the 

two cases of flat stationary panels and tracking concentrating collector 

cells with 100 concentration ratio. The estimate in the table assumes 

solar cells costing $15 per watt at peak sun (1000 watts per square 

inch) and with 15 percent efficiency. These figures are consistent with 

present or very near-term ERDA estimates of cost [13], and the efficiencies 

are consistent with high quality solar cells which may also be used at 

moderately high concentration ratios. The cost of the concentrators 

(individual tracked concentrators or heliostat mirrors in conjunction 

with a central tower) was based on cost estimates of [14) for the central 

tower solar thermal electric plant, approximately $100 per square meter. 

Costs for DC-AC conversion ($40 per kilowatt) and battery storage of 

1 hour ($40 per kilowatt-hour) to provide continuous power for short-

term intermittency are included. Note that the comparison is based 

on equal peak output, and thus the annual outputs differ because of 

tracking versus nontracking. 



Table 2 

COST OF PHOTOVOLTAIC POWER 

System· Parameters: 
Plant capacity (peak) Mw(e) 
Average output (over 4000 hr) Mw(e) 
Annual energy production (millions 

of kwh) 

Estimated Direct Costs (thousands $): 
Land 
Panels/tracking concentrator cells 
Tower or cooling 
Electrical/converters DC-AC 
Storage (1 hr) 
Balance of plant 

Total Direct Cost 
Estimated Indirect Costs*(20%) 

Unit Capacity Cost ($/kw of any 
4000 hr output) 

Contribution of Capital Investment 
to Energy Cost (mills/kwh 16% FCR) 

-

-

Flat Panels 
(Stationary) 

10 
4.68 

18.7 

40 
150,000 

400 
400 
500 

151,000 
3,100* 

154,000 

33,000 

-1,320 
($1.32/kwh) 
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Tracking 
Concentrating 
Collector/Cell 

(100 conc.-ratio) 

10 
6.7 

26.8 

60 
13,500 

600 
400 
400 
500 

15,460 
3' 100 

- 18,600 

- 2,800 

-110 
(11¢/kwh) 

*Note: Indirect costs were estimated at 20% for the tracked-concentrating 
system, but the same total indirect cost was assumed for the flat panel 
system. 



The advantage of the system with moderately high concentration and 

tracking is evident, i.e., 100 mills per kilowatt-hour versus 1320 

mills per kilowatt-hour. The large cost of the untracked system is of 

course the tremendous investment in high-cost solar cells. However, 

even for the tracked concentrating system, the cost is not particularly 

attractive. No great advantage exists in going to higher concentration 

ratios because, even for the present case of 100 concentration ratio, 

the cost of the cells is estimated to be only about 15 to 20 percent 

of the concentrator/cell, and higher concentration will undoubtedly 

require more expensive cells and/or higher quality mirrors and tracking 

units. The main reason that the concentrated photovoltaic system is 

less competitive than solar thermal electric (see II.A.l) is that the 

overall efficiency of the photovoltaic concept is approximately 10 

percent compared to approximately 20 percent for the solar thermal. 

This assumes 70 percent efficiency for collection of direct radiation 

in both cases, a 15 percent efficiency for the photovoltaic cells, 

and a 30 percent efficiency for the solar thermal Rankine cycle. 

There appears to be potential for photovoltaic cells used in 

conjunction with concentrating collectors when they are used in a 

total energy concept. The cells are cooled to modest temperatures of 

150 to 300 degrees Fahrenheit such that efficiencies are not greatly 

degraded, and the coolant temperature is adequately high for use in 

water heating, space heating, or even absorption air conditioning. To 

be most advantageous the system needs to be distributed so that the 

thermal energy can be used effectively for the above purposes. Present 

interest is directed toward use iP residences to meet electrical and 
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other thermal needs (heating, air conditioning). However, for a 

coll1J1unity of 3,000 to 30,000, small total solar energy "parks" could 

conceivably be distributed around the community to facilitate the 

transport of hot or chilled water for water heating and for heating 

and cooling of buildings in each area. 

3. Future Outlook 

The possibility of cost reduction in solar cell production of 

factors of approximately 30 to 100 is one of the potential breakthroughs 

in solar technology. The ERDA goal in reducing solar cell cost is from 

the present value of approximately $15 per watt at peak sun to $.50 per 

peak watt in 1986. If this is accomplished, generation of electricity 

with solar cells will be cost-competitive with other conventional 

and solar energy sources. However, it is felt that solar cells will be 

used in a decen~ralized generating system when the advantage of a total 

energy systems can be realized, rather than in a central generating 

facility. 
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C. Wind Energy Conversion 

The potential for extracting power from the wind is through its 

kinetic energy. Figure 16 shows a plot of power as a function of wind 

velocity where the power varies as the cube of the velocity up to the 

"design" velocity and thereafter is constant. Note that in this range 

a decrease in wind velocity of a factor of 2 results in a decrease in 

the wind power by a factor of 8. Above the design velocity the rotor 

(blades) would be feathered in most applications because of structural 

and dynamic limitations, and that would result in a constant output. 

Although the power in the wind varies with different wind speeds, 

only some fraction of this power can be recovered. The fraction de

pends on the power coefficient of the system. The maximum percentage 

of power that can theoretically be extracted by an ideal rotor is 

59.3 percent. 

The actual power recovery from the wind (actual power coefficient) 

depends on the type of rotor, and for each type the coefficient is a 

function of the ratio of the rotor speed (tip speed) to the 

wind speed. Figure 17 shows the power coefficient for several types 

of wind turbines as a function of the tip speed ratio. In general, 

smaller ratios require more blades and result in high starting torque 
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and low rotational speeds. Higher ratios require fewer blades and 

result in low rotational speed and low starting torque. 

In practice, only approximately 70 percent of the maximum theore

tical limit is recoverable, meaning the overall efficiency from wind 

power converted to mechanical shaft power is limited to approximately 

40 percent. Considering aerodynamic efficiency, mechanical drive, 

and the e 1 ectri c generator, the avera 11 conversion efficiency of 

wind power to electricity will be approximately 30 percent. 

1. Types of Machines 

There are two basic kinds of aeroturbines: horizontal axis 

and vertical axis. Each configu~ation has its advantages and 

disadvantages. There appears to be no simple solution to the 

selection of the aeroturbine, and the final choice is influenced 

by economics. 

Horizontal Axis Aeroturbine 

There are many kinds of this type of aeroturbine; two of the 

interesting designs are discussed below. Figure 18 shows a schematic 

of the 100-kilowatt Mod-O wind turbine developed by ERDA and NASA, 

which has two blades. It is designed to cut in at wind speeds of 

8 miles per hour and achieve its rated 100-kilowatt output at 18 

miles per hour. The rated rotor speed is 40 rotations per minute 

(constant), and the generator speed is 1800 rotations per minute. 

Figure 19 shows a photograph of the experimental windmill 

farm at Oklahoma State University. The multibladed turbine operates 

at variable speed near the optimum tip-to-wind-speed ratio to main

tain a high power coefficient and drives a field-modulated generator 

to produce a constant frequency electrical output. 
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Vertical Axis Aeroturbine 

These aeroturbines are mounted vertically and thus collect wind 

from any direction. They have the advantages of delivering mechanical 

power at ground level, having less weight aloft, not being subject 

to gyroscopic forces due to changing wind direction, and being simpler 

in construction. Figure 20 shows a Savonius rotor, which consists 

of an S-shaped metal air foil supported between two circular end 

plates. Wind impinging on the concave side is circulated through 

the center of the rotor to the back of the convex side, there de-

creasing the negative pressure region. Power coefficients of 

Savonius rotors are very low (around 16 percent; see figure 17) . 
. 

They operate at low tip speed ratios and have high starting torque. 

The Darrieus rotor has two or more curved airfoil blades in 

tension and held together at top and bottom. Figure 21 shows a 

two-blade arr'angement of the Darrieus rotor. The vertical axis 

rotors are normally supported at the top by guy wires. 

Another vertical axis turbine is the giromill, which consists 

of a set of vertical blades attached to the axis by means of support 

arms at the top, bottom, and middle. Figure 22 shows an artist's 

concept of a giromill. 
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Several other innovative horizontal and vertical axis aeroturbines 

are being investigated by various organizations. The above types are 

typical, however, and although there will undoubtedly be further improve

ments and new designs, it is not felt that there will be any great 

breakthroughs beyond the present concepts. 

2. Economics 

Because of the low energy density and the unpredictable nature of 

the wind, wind energy utilization is fairly capital-intensive for 
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collection and conversion. This is its major disadvantage. Figures 

23 and 24, taken directly from Ramajumar [15], assume a 20-year 

amortization period with operation and maintenance costs at 5 percent 

of capital cost per year. Figure 23 shows the generation cost in 

mills per kilowatt-hour as a function of installed cost and load 

factor. In figure 24 break-even capital costs are plotted as a 

function of plant load factor and fuel cost for different interest 

rates. It is clear that if plant load factor is high and fuel costs 

continue to escalate, the capital cost of wind energy systems may 

also be high and still compete. 

As an example, consider a wi~d energy system with a plant load 

factor of 0.20. If such a system can be built for $400 per kilowatt, 

then for an interest rate of 7.5 percent the generation cost is 34 

mills per kilowatt-hour (figure 23). This amount is equivalent to 

a fuel cost of $3.28 per million Btu or $19 per barrel of oil. 

For a fuel cost of $2 per million Btu or $11.50 per barrel of 

oil, with the same load factor of 0.20, break-even capital cost will 

be $262, $231, $205, and $182 per kilowatt for interest rates of 

5.0, 7.5, 10.0, and 12.5 percent respectively. 

The projected capital cost and capital cost per kilowatt are 

presented in figures 25 and 26 from reference 16. Even though the 

capital cost increases with the size and rated output of the machine, 

the capital cost per kilowatt decreases as is usual in scalings. 

Therefore, economically, it is preferable to use one large wind 

machine unit in an application rather than a number of small units. 

The present and expected turbine costs are shown in figure 27A. To 

give an idea of a wind energy conversion system cost, the costs for 
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the experimental and production units of the NASA 100-kilowatt 

system are presented in table 3. 

Two important factors in determining the capital cost of a wind 

machine are the load factor and the rated wind speed. Gy definition, 

load factor is the average output of any system divided by its rated 

power output. Load factor varies with the ratio of average to rated 

wind speed (figure 278), and is seen to increase as the wind speed 

ratio increases. The reason that the load factor is less than one 

even at an average to rated wind speed ratio is that in actual opera-

tion wind speed is variable. 

To minimize the capital cost per average kilowatt of capacity 

(i.e., the capital cost per rated kilowatt divided by the load factor), 

the load factor must be increased. But for a specific location, an 

increase in the load factor would require a decrease in the rated wind 

speed (figure 27B)which consequently decreases the rated power output. 

This smaller rated output increases the capital cost per rated kilowatt 

according to figure 26 rather than decreasing it. Therefore, there 

exists a trade-off between capital cost per rated kilowatt and load 

factor that results in a minimum energy cost of a wind system. 

The busbar price (cost of electricity as produced at the generator) 

can be calculated as follows: 

Busbar price (mills per kilowatt-hour) 
CC x FCR 

= Cf)( 8760 + O&M 

Where cc = capital cost per rated kilowatt 

FCR = fixed charge rate (about 15 percent) 

LF load factor 

O&f~ = Operational and maintenance costs (=2 mills per 
k i1 owatt-hour) 

8760 hours in a year 
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Table 3 

SUMMARY OF COSTS FOR NASA 100-KILOWATT (RATED) EXPERIMENTAL 

WIND ENERGY CmiVERSION SYSTEMS 
(12 mph average wind speed) 

Experimental Units Production Units 

100 kw(Rated) 100 kw'(Rated) 

Rotor 

Blades 

(thousands of $) (thousands of $) 

Hub, Pitch/Change 

Mechanical 

Gear Box 

Bedplate, Shafts, etc. 

Electrical Generator, Controls 

Tower,.Foundation 

$160 ~ 50.4% 
$ 95 

$11.5 ! 10.8% 
$43 

$68 13.5% 

$128 25.3% 

$505 or 

$5,050/k~ (Rated) 

$ 35 
l43.7% 

$ 30 

$ 8 
l18.8% 

$ 20 

$ 16 10.7% 

$ 40 26.8% 

$149 or 

$1.490/kw( Rated) 

source: Reference 
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Consider the NASA wind energy system rated at a velocity of 18 miles 

per hour and 100 feet high operating in the region of Amarillo-Lubbock 

with annual average wind velocity of 13 miles per hour. The ratio of 

the average wind speed to rated wind speed is then calculated: 

ratio 
average wind speed _ 15.5 = • 86 rated wind speed - 18 

Where the 15.5 mile per hour average wind speed is the average wind 

speed of 13 miles per hour at the height of 100 feet (appendix A). 

Therefore~ by use of figure 278, this ratio results in a load factor 

of about 0.55, which with a capital cost of $1490 per kilowatt (table 3) 

results in a busbar price of apprqximately 48 mills per kilowatt-hour. 
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D. Fuels From Biomass 

1. Introduction 

The use of biomass as a fuel is not new. In fact, until about 100 

years ago, biomass (primarily wood) was the nation•s primary source of 

energy (see figure 28). The conversion of biomass into more suitable 

fuel forms, such as methane, is likewise not new, but the process is 

currently receiving increased attention since the product provides a 

substitute for natural gas. The use of biomass declined as a result of 
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availability of low-cost fossil fuels that had greater versatility and 

were easy to transport, store, and use. Now, with rapid escalation in 

costs and threatened exhaustion of fossil fuels it is logical to re

consider use of replenishable biomass energy where practical. 

Current production of biomass worldwide (much of it in uncontrolled 

growth) has been estimated at 146 billion tons [17]. Five percent of 

the total world biomass could supply energy equivalent to the world•s 

oil and gas demands, and about 6 percent of the United States• land area 

could provide the energy equivalent to its oil and gas requirements. 

The amount of land required could be reduced through careful selection 

of the plants to be grown. The yield of different species ranges from 

10 to 20 tons of dry organic matter per acre per year for farm crops to 

60 tons per acre per year for algae, grass, and other high yield crops. 

Generally, marine plants such as algae, kelp, and water hyacinths offer 

the highest growth rates. Problems of growth1 collection, storage, and 

conversion to suitable fuel forms are the subjects of most current 

investigations. 

Several researchers have proposed large energy crop farms [17, 18, 

19, 20, 21, 22, 23] sufficient to power central generating stations of 

1,000 megawatt capacity, requiring approximately 250 square mile tracts 

of land. This approach is interesting and may have some potential for 

parts of Texas, if one is willing to accept the ecological consequences 

of intensive cultivation and the competition for land and water with 

other uses. The large-scale production and utilization of biomass are 

beyond the scope of this report, which is directed toward small-scale 

application available to communities. 
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The potential for biomass production and utilization may be even 

more interesting from a small community perspective. The necessity to 

transport and store the product is minimal, and the possibility exists 

for multiple use of certain facilities. Some communities in Texas have 

water and land resources which permit serious consideration of biomass 

as a renewable solar energy converter to reduce their consumption of 

natural gas. It is from this viewpoint that various concepts will be 

discussed that may have applicability for certain regions of Texas. 

One of the prime attributes of biomass utilization is that the cost 

of energy storage is minimized. Unlike other solar technologies, conver

sion and storage occur simultaneously, thus eliminating the high cost of 

thermal or electrical storage. 

An overview of the options a community might have for use of biomass 

resources for power generation is shown in figure 29. The availability 

of resources, of course, varies widely from region to region. The 

technology for conversion to fuels is essentially available, although 

only limited community experience is available. Some of the processes 

are more familiar than others. Figure 30 shows three typical biomass 

fuel conversion systems. The digestion of municipal wastes is a common 

practice, but the methane produced is often used only for power in the 

waste treatment process itself. Similarly, the bagasse produced as a 

by-product of sugar refining has been used only for in-plant power 

production in Texas, although it is used more extensively for power 

production elsewhere, such as the Philippine Islands and Hawaii. The 

newer approach of growing crops specifically for energy production, 
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though logically conceived, has not been extensively demonstrated. It is 

from this approach and from recovery of currently wasted resources that 

the major potential exists. 

Table 4 shows some potential plant biomass resources for Texas. It 

lists some current agricultural wastes and includes estimated data on 

two species of marine plants which, although not cultivated at present, 

might be considered for energy production. Some features of certain 

species are not readily apparent from the table. For example, cotton 

trash resources are centrally collected. Bagasse from sugarcane milling 

is now used to supply power to a ?Ugar refinery in Santa Rosa, Texas. 

This year 50,000 tons in excess of that needed for power production will 

be produced [24]. The marine plants offer high productivity per acre 

and can be most economically produced in conjunction with a sewage 

treatment facility. The resource requirements of sugarcane-based 1- to 

10-megawatt power plants are given in table 5. 

Agricultural wastes can be used directly as a solid fuel for power 

productio~ (such as with bagasse), or the wastes can be converted to 

methane as with municipal wastes and shredded hyacinths. Methane con

version is the preferred method since the product is a replacement for 

currently used natural gas, and the sludge residue is more suitable for 

use as a fertilizer. This process provides the methane needed for fuel, 

yet permits recycling ,of the organic residues back to the land or pond 

to aid the ecological balance. 

2. Cost Comparisons 

Table 6 shows an estimate of the production and conversion of 

nonfossil carbon to methane on a considerably larger scale than is 

65 



Table 4 

POTENTIAL CROP SPECIES FOR BIOMASS CONVERSION IN TEXAS 

Solar 
Energy Average Annual Acreage Btu Value/ Total kwh/Acre 

Crop Conversion Yield/ Production Under Pound Btu Value Equivalent 
Efficiency Acre in Texas Cultivation (thermal) 

Cotton Stripper Stripper 4. 38 mi 11 ion 7oooi 13 tr·ill ion Stripper 
Trash harvested: harvested: acres (dry) Btu harvested: 
neaves' 367-524 lb 4.7-1 .om 908/acre 
sticks, trashm mi 11 ion 
burrs) (1.4-2.0 lb tons Spindle 

trash/1 1 b harvested: 
cotton 11nt Spindle 158/acre 
harvest) harvested: 

17,000 
Spindle tonsm 

harvested: 
79 lb trashm 

(0.3 lb 
trashm/l 1 b 
harvested 

cotton 
lint}! 

\~heat 0.2-0.3%6 1.84 tonsn 10.5 million 6. 5 mi 11 ion 7500° 157 trillion 8304/ 
Straw (0.08 ton tonsn acresn (dry) Btu acre 

residue/ 
bushel! 

-----~1 
Sorghum 0.2-0.3%6 ' 60000 1.114 tonsb 5.6 million 5. 77 mi 11 ion 67 trill ion 3926 kwh 
Re-sidues (l lb tonsb acresb (dry) Btu 
(stalks) residue/1 lb 

hprvested 
yield)f 

0'1 
0'1 



Solar 
Energy Average 

Crop Conversion Yield/ 
Efficiency Acre 

Corn 0.44-0.69%h more than 
Residues 100 bushels 
(stalks, harvesteg: 
leaves) 2.7 tons 

( 0. 93 1 b 
residue/lb 
harvested 
yield)l 

Less than 
100 bushels 
harvested: 
1.54 tonsb 
(0.535 lb 

residue/lb 
harvested 
,lieldl 

Sugar- 2.0%C. 40 tonsa 
c:ane 5.o%d (27% dry 

(if bagasse) matter) 
included) 

Bagasse - -
(sugar 
mi 11 i ng 
by-~roduct 

Sugar 20.67 tonsa 
Beet - (16% dry 
Tops matter) 

Table 4 continued 

Annual Acreage Btu Value/ 
Production Under Pound 
in Texas Cultivation 

1. 7 mil b ion 1. 2 mi 11 ion 65000 
tons acresb (dry) 

1.3 milbion 10,00 acresa 6500 
tons (35,000 in. (estimate) 

1976-1977),{. 

63,oooe - 7,28ld 
tons (dry)" 

(estimate) 

766,320 37,200 acres b 6,000 
tons (estimate-

(estimate) dry) 

Total 
Btu Value 

22 trillion 
Btu 

4. 567 tri 11 ion 
Btu 

0. 92 tri 11 ion 
Btu 

1.5 trillion 
Btu 

kwh/Acre 
E(uivalent 

thermal) 

more than 100 
bushels 
harvested: 

10,284 kwh 

Less than 100 
bushels 
harvested: 

5,860 kwh 

13,020 
kwh 

107 kwh 

0'\ 
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Crop 

Solar 
Energy 

Conversion 
Efficiency 

Water 0.3-0.8% 
Hyacinth (estimate) 

Algae 0.3-0.8%/z 

Average 
Yield/ 
Acre 

16 dry tons/ 
acre-year9 

60 dry ton~/ 
acre-year-<. 

Table 4 continued 

Annual 
Production 
in Texas 

not 
commercially 

produced 

Acreage 
Under 

Cult-ivation 

Btu Value/ 
Pound 

5 ,OOOJ 
( 1 l b = 5 ft3 
of methane) 

Total 
Btu Value 

0.6 billion 
Btu/acre 

(6u dry tons/ 
acre-year) 

8-39 dry9 not - 5,7oolz 0.27 billion 
tons/acre-year commercially (methane) Btu/acre 
(scenedesmus produced (24 dry tons/ 
guadri cauda) _________ -~--- _ acre-year) 

kwh/Acre 
Equivalent 
(thermal) 

175,800 
kwh 

(60 dry tons/ 
acre-year) 

79,000 hlh 
(24 dry tons/ 

acre-year) 

aBattelle Columbus Labs, Systems Study of Fuels from Sugarcane, Sweet Sorghum, and Sugar Beets, under 
contract for ERDA, April 14, 1976. 

bTexas Department of Agriculture, 1975 Field Crop Statistics. 

eu.s. Bureau of the Census, 11 Statistical Abstracts of the United States, 1973. 

d~lelvin Calvin, 11 Solar Energy by Photosynthesis," Science (April 19, 1974): p. 377. 

eJack Nelson, General Manager of W.R. Crowley Sugar House, personal communication, August 23, 1976. 

bClinton Kemp and George Szergo, "The Energy Plantation," from Hearings on Bioconversion before 
the Subcommittee on Science and Astronautics. June '13, 1974, p. 92. 

9John Alich and Robert Inman, "Effective Utilization of Solar Energy to Produce Clean Fuel , 11 from 
Hearings on Bioconversion before the Subcommittee on Science and Astronautics. June 13, 1974, p. 239. 

hG.W. Woodwell, Scientific American (September, 1970): pp. 64-70. 

-<.urGT Weighs Potential of Fuels from Biomass, 11 Chemical and Engineering News, February 23, 1976. 

Jsamuel Walters, "The Amazing Hyacinth, 11 Mechanical Engineering, June, 1976. 
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Table 4 continued 

I<.~LJ. Oswald and C.G. Goulueke, ''Solar Power via a Botanical Process," r~echanical Engineering, February, 1964. 

lor. Wayne LePori, Department of Agricultural Engineering at Texas A&M University, personal communication, 
September 17, 1976. 

mTexas Department of Agriculture, Texas Cotton Statistics, 1975. 

n.Texas Department of Agriculture, Sm.all Grains Bulletin, 1975. 

°Farno L. Green, Energy Potential from Agricultural Field Residues, paper for the Special Non-Nuclear 
Technology Session of American Nuclear Society, New Orleans, June 9-13, 1975. 
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Table 5 

RESOURCE REQUIREMENTS FOR SUGARCANE POWER PLANT 
(Based on 30 tons/acre-yr productivity, 

80% capacity, 33% plant efficiency) 

lMw(e) 5~1w(e) 

Land (square miles) 0.25 1.25 

Water*(acre ft/yr) 750,000 3,750,000 

Nutrients (tons) 

Ammonia 5 25 

Phosphates 275 550 

Potash 7.5 37.5 

* includes cooling water requirements 
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lOMw(e) 

2.5 

7,500,000 

50 

2750 
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Table b 

ESTH1ATED COST TO PRODUCE 1 BILLION STANDARD CUBIC FEET 
PER DAY OF SYNTHETIC NATURAL GAS FROM NONFOSSIL CARBON 

Case I Case II 
------·-- ·--

Biomass produced,• tons/acre-yr 20 
Biomass fuel value,b Blu/lb 8,000 
Area required,< acres/ 3 2G X 10' 
SN G produced, SCF /acre-yr 1.12 X 106 

Caprl11l ('osts, t./arre-yr 
Landd 18.62 
Growth and harvesting equipment• 8.58 
Gasification plant! 14.16 

OJlt raliii!J ('o.~ls, 1/acre-yr 

Land taxes• 6.50 
Growthh 10.00 
Harve~ting• 20.00 
Gasification! 20.00 
Other expensesk 25.00 

Total capital and operating costs, 
S;acrc-yr 122.86 

SNG price, $/10' Btu 1.10 

• Assumed yield of non fossil carbon form on dry basis. 
b Assumed fuel value of biomass on dry bas1s. 

50 
8,000 

1. 30 X 10• 

2.81 X 10' 

18.62 
8.58 

35.40 

6.50 
10.00 

50.00 

50.00 

25.00 

204.10 

0.73 

c Frnrn Fi~:ur£' 2, wll1ch <1Ssun1es an over.11l thermal efficiency of 35% 
from the nontoss1l ctlrbon form to SNG. 

d llJs~d 011 $?17/acrP as tl•e avPr,":" p11c.e ol farm land in the Untied 
StatPs '" 19/2 f1nanced at Jr;;) ovf'r ZS yP~trs. 

'lL1sed on $100/<lcre flrlitncrd Jt 711'u ovt•r 2c-J years. 
I IL15Pc1 on l31o~~()S Plt111t mvcstnu~nt nl ~l.r_lO/CF of digester c<1p<1city 

including 1:,,5 clt~anup at a loddtn~~ of 1.0 lb tuL1! sol1ds/CF-duy lmancrd 
at ?·;;, ov('r ?5 yr. 

rJ Ctl,H!~<·U ,Jt 3r:z, of land purchase price/yr. 
" B.lS(·d on es\1rn~tN.l cost of growm~: n1t1t1ne type crop with recycling 

of .lll nutn(.·nts•in IIQlltd-sniHi eflluC'nt from £3tof:.~s Pl~nt. 
• H,1sed on harvc~tirq~ crop as slurry at cost ol \1.00/tun dry soltds. 
1 P.,t5Cd on slurry gasd1c.1t1on m 81o~~.~s Pldnt ,,t cost of \1.00/ton dry 

soltds. 
'"Includes supervision, maintenance, insurance, and n1iscetlanceous 

Source: Reference 17 

71 



indicated for communities. Starting from this estimate, however, 

allowing for cost escalations since that time and adjusting for scale of 

operations, it is reasonable to estimate smaller scale production of 

methane at about $2 per million Btu. This is competitive with current 

spot purchases of natural gas. The economics would appear even more 

favorable where agricultural and municipal wastes are used since the 

production and collection costs are already incurred and not necessarily 

attributable to the resource recovery process. In the case of direct 

combustion of dried and sized biomass wastes, only the costs of col

lection, sizing, and storage are attributable to the fuel preparation 

process. The fuel cost for this application is therefore estimated at 

about $1.50 per million Btu. 

Using these fuel cost estimates, the power production costs can be 

estimated. 

Using direct conversion of the biomass, a power plant similar to a 

coal power plant could be used at a current capital cost of about $750 

per kilowatt. This amount is approximately equal to 34 mills per 

kilowatt-hour busbar cost of electricity assuming 80 percent capacity 

factor, 2 mills per kilowatt-hour operating and maintainence expense, 

and 16 percent annual cost of capital. On the same basis, for use of 

the biomass after conversion to methane, a gas power plant could be used 

at a current capital cost of about $350 per kilowatt. Using the same 

assumptions as above, the busbar cost of electricity would be about 30 

mills per kilowatt-hour. 

These costs are favorable when compared to other solar technologies. 

The ~osts can be further reduced in the case of existing facilities for 
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power production. The estimates are conservative since usually the 

capital cost for municipal financing is considerably lower than that 

used for the estimate. 

3. Future outlook 

The ERDA research and development program for biomass conversion is 

shown in table 7. Since the publication of this program, the budget for 

this area has been increased substantially by Congress, but \'lith the 

same elements involved. Current research and development on small

scale applications, particularly the NASA (Bay St. Louis) work 

with hyacinths [25], show good promise. Small-scale applications 

could be demonstrated much sooner than what is indicated for the 

large-scale systems. 

References - Biomass 
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Table 7 

FUELS FROM BIOMASS 

PROGRAM ACTIVITY 
Fiscal year 198G BEYOND 

7000 2000 
197~> 197G 1977 1978 1079 1'JHO 1081 198:0 19W\ 10811 19W' 

Agricultural Residue Projects ~ 
I 

I 
I ! 

I 
1 

I A I 
Systems Studies (Authorized I ... 
FY 75) I 

I 
*1-Whoch Rcsoclue Pilot Plant 10 I I I Implement 

I lv I I * j\ 
Crop & Forest Residue Pilot Plant c 

' I 

i Feedlot Experimental Facility ... v A I 
(Authorized FY 751 I 

I~ ~ 0 I 

Feedlot Pilot Plant 
I 

I 1 
I 
I . 

I* I Dairy Farm Animal Waste Pilot I lc ~ ~ 
Plant I 

I I 
I 

Terrestrial Biomass Production I 
I I 

& Conversion Projects I I 1 

I '* 
I lA System Studies (Authori7ed F Y75) s ... 
I I 

* 2-Whoch RP"cluP. T~oo~str ral I I BrornilS' Prlot Plant tn I J 
ln1plell1Pn 1 I 1 I * I I v * 1\ Agriculture Pilot Plants I ' 

I 

I *3-Whrch FlPsrduf' Tf'rrf'Siflal I 
0l'n10il~lratiOfl Plant to lrnpiP- I 
rnent I 

I I 
I 

I I 
! I 

1 i I I 
I 

' I I I 

Key to symbols: 

'\J Sognificant 6 Estimated 
() Slippage ~ Continuing C :Construction R :Research start 

milestones completion date 
nctivity start 

S :Studies slart 
* Administrative of program 

I Date of • • • • Completed D :Demonstration 
I 

decision point activity I information acttvity start T :Test start 

Source: Reference 26 



22. Szergo, George C., and Kemp, Clinton C., "Energy Forests and Fuel 

Plantations.'' ChemTech, May, 1973. 

23. Zaltzman, Raul; Doner, David; and Bailie, R. C., 11 Perpetual 

Methane Recovery System,'' Compost Science, Volume 15, No. 3, 

Summer, 1974. 

24. Nelson, Jack, General Manager, Rio Grande Valle Sugar Growers, 

Inc., personal communication, August 1976. 

25. Wolverton, McDonald Gordon, Bio-Conversion of Water Hyacinths 

Into Methane Gas, NTIS 3162, NASA, July, 1975. 

26. ERDA, "Solar Energy: Fuels from Biomass," National Plan for 

Energy Research, Development & Demonstration: Creating Energy 

Choices for the Future. Volume 2, Program Implementation, ERDA 76-l, 

U. S. Government Printing Office, Washington, D. C., 1976. 

E. Energy Storage 

The intermittent nature of solar energy creates a severe problem in 

the design of a solar thermal power plant if the power plant must be 

ready to supply electrical energy on demand. This problem can be 

circumvented by simply choosing to use solar-generated electricity only 

when it is available, while relying on a conventional fuel-powered plant 

when it is not available. This is the "fuel-saver" concept of solar 

electric power. Whi~e it does avoid the difficult storage problem, it 

creates economic problems from the necessity of having a full-sized 

conventional plant available for only part-time duty, or political 

problems in purchasing stand-by power from another utility or power 

grid. These problems will be dealt with in more detail in the section 

on integrated solar systems. 
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If either economic or political considerations require that the 

solar power plant provide a large portion, (75 percent or greater), of 

the total annual power demand, the plant design must include some form 

of energy storage. Not only that, but the economic factors in storing 

and recovering the energy play a significant part in the design of the 

overall plant. The selection of the type of storage to be used, the 

size of the storage facility, and the percentage of total demand which 

the combined solar plant and its storage must supply are all options 

which are available to the designer. These options, however, create a 

difficult problem in selecting a "best" design, since the technology of 

a large-scale energy storage is very limited at present. There is 

essentially no experience for guidance in any of the suggested storage 

approaches except in the pumped hydro, a method which is unfortunately 

not available to the large majority of Texas towns and cities. 

It is beyond the scope of this project to develop the economics of 

specific combinations of solar electric generation and storage modes. 

Therefore, the concepts involved in selecting among the various systems 

are reviewed, and brief descriptions for the principal proposed storage 

technologies are presented. 

As stated earlier, it is the intermittent nature of solar energy 

which creates the storage problem. This intermittent nature has two 

origins, one the daily and predictable pattern of day and night, the 

other the irregular and highly unpredictable cloud cover during the day. 

It is very difficult to design for this latter effect, although statis

tical data on cloud cover over many years make it possible to estimate 
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the probability that a certain number of successive sunless days may 

occur. 

In general, however, the philosophy adopted by most studies of 

solar power has been to design either for very long periods (months as 

with biomass) or for very short periods (hours, for overnight, or brief 

daytime periods from passing clouds). Long periods of sunless days are 

a problem only in the latter case, and they are covered by purchased 

power or standby fuel-powered plants. If the provision for full 

capacity standby power is made, either from an owned plant or purchased 

from a supply grid, then the storage problem becomes simply the economic 

one of minimizing the cost of delivered energy. This approach is almost 

like the 11 fuel-saver 11 concept mentioned earlier. It differs only in 

that an excess of solar capacity will be installed along with an energy 

storage facility, but only if the storage facility reduces the cost per 

kilowatt-hour. 

How these economics will work out can be determined only after 

enough experience on actual operating solar plants and energy storage 

facilities has been accumulated to give the cost factors of each. From 

most of the paper studies to date, using assumed costs for both the 

solar electric plant and the storage, it has been generally concluded 

that only a very few hours of storage ( two to three hours) can be 
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justified economically, and that only to protect boilers and turbines 

against unexpected and sudden shut-down. The principal reasons for this 

conclusion are the large cost of storage to effectively reduce standby 

capacity and the fact that energy placed in storage and later retrieved, 

regardless of the form in which it is stored, inevitably suffers significant 



losses of 25 to 30 percent.* Solar-generated electricity taken directly 

from the plant is at present not considered economically competitive 

with fuel-powered plants, and hence cannot afford the additional penalty 

of storage cost and inefficiency. 

A number of storage technologies have been proposed, and each has 

been analyzed for economics in studies financed by the Electric Power 

Research Institute (EPRI) and ERDA [27]. Thermal energy can be stored 

in hot molten salt masses, and at a high enough temperature to operate a 

steam boiler with some superheat, say 400 to 500 degrees Fahrenheit. 

This form of energy storage is most often proposed for short periods of 

unexpected cloud cover, just to keep the boiler and turbine operating at 

steady state. It is not anticipated that energy can be stored in this 

manner for overnight or several days of operation. 

Electrical energy can be stored in batteries; or it can be con-

verted into other forms of energy, such as the potential energy in 

pumped hydro, mechanical energy in spinning flywheels, energy in the 

form of compressed gas, or into chemical energy such as hydrogen gas 

liberated from water. All of these are called "higher forms of energy" 

by thermodynamicists, since unlike heat they can be used to regenerate 

electricity at very high efficiencies (70 to 90 percent) instead of at 

the low (20 to 30 percent) efficiencies with which heat can be converted. 

Of these, only the battery is really a potential near-term method 

of storage, and of the many types of batteries considered, only the 

*The term "round-trip efficiency" is often used to describe the precept 
of an original quantity of energy placed in storage and later retrieved; 
as noted, it runs 70 to 75 percent with most proposed storage methods 
and present technology. 
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familiar lead-acid cell is likely to be used in the near term. 

Lead-acid cells especially designed to operate for long periods (10 to 

20 years) and to undergo the daily charge-discharge cycle for thousands 

of times are available at substantially higher costs than the typical 

automobile battery. Large-scale storage facilities, with megawatts of 

capacity, are presently being developed under sponsorship of the Elec

tric Power Research Institute and the U.S. Energy Research and Develop-

ment Administration, and results on these operations should be available 

in the next three to four years. The latest technical data on projected 

costs and performance for battery storage have been obtained from ERDA 

[28], and are presented below: 

Battery Costs: $35 to $40 per kilowatt-hour 

AC-DC Conversion Equipment: $70 per installed kilowatt 
capacity (approximately $40 
for DC-AC and $30 for AC-DC) 

Other Auxiliary Equipment: $30 to $35 per kilowatt-hour 

Round-Trip Efficiency: 65 to 70 percent 

Life Expectancy: 14 years, or 2,000 cycles 

It should be noted that such costs will add from 10 to 15 cents per 

kilowatt-hour to the cost of solar power, and thus essentially double 

the cost. 

References - Energy Storage 
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F. Integrated Solar Systems 

l. Comparison of Solar Concepts 

The summarized projected cost estimates (mills per kilowatt-hour) 

for the various solar electric power options are presented in table 8, 

and for comparison the range of prices presently charged by utilities 

across the state is included. It should be noted that these solar 

costs, except for the biomass case, are based on minimal energy storage 

(two or three hours), and hence are pertinent only when the solar plant 

is built into a hybrid system, where it acts as a fuel saver. Further

more, these costs represent the predicted costs of each system based 

essentially on present technology, but the assumption is that several 

would be built to achieve these cost goals. It is important to realize 

that none of these concepts has been developed or operated even on the 

scale consistent with the needs of a small community. 

In any case, three concepts appear to have relatively good near-term 

potential: concentrating solar thermal, wind, and biomass. All of 

these fall into the 30 to 50 mills per kilowatt-hour range and there

fore compare favorably with the range of electricity costs across the 

state. The other concepts are judged not to have any near-term potential 

for small community electric power production. Considering the re

latively small difference between the three concentrating solar thermal 

concepts and the fact that none has been developed or operated, they 

for all practical purposes exhibit similar potential. Because they 

operate on direct-beam radiation, the potential for concentrating 

solar thermal increases the further west the location; far West Texas 

is a prime location, and the western half of the state exhibits good 
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Table 8 

SUMMARY OF PREDICTED COSTS OF BUSBAR ELECTRICAL ENERGY 
FROM MEDIUM-SIZED SOLAR ~OWER PLANTS IN TEXAS 

Electric Utility Cost 

Type of solar system: 

1. Concentrating collectors 
a. Central tower 
b. Fixed hemispherical reflector/tracking 

absorber 
c. Distributed systems 

2. Flat plate collector 

3. Solar pond 
a. Nonconvective 

1. Salt water 
2. t~embran~ 

b. Convective 
1. Sha 11 ow pond 

4. Wind 

5. Photovoltaic 
a. Untracked flat panel 
b. Tracked concentrator 

6. Biomass 
a. Direct combustion 
b. Methane generation 

Mi 11 s/kwh 
Busbar Cost 

25-50* 

35 

38 
40 

600 

105 
114 

125 

48 

1320 
110 

34 
30 

Note: With exception of biomass, these costs represent systems with minimal 
energy storage and thus are fuel saving solar power plants. 

*Utility rates in general vary from 25 to 35 mills/kwh with the high 
figure represented by Austin. 
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potential. Wind energy conversion is considered to have excellent poten

tial for the northwest region of the state, which possesses the highest 

average winds, and good potential in the Gulf Coast region of moderately 

high winds. Otherwise, the rest of the state has little potential. 

Both solar thermal and wind must be considered fuel savers. 

Biomass (fuels/electricity from biomass), considering its projected 

low electric cost and inherent storage capability, exhibits the best 

potential, particularly for application to small communities in Texas. 

Agricultural wastes represent one source of biomass,and both the 

Rio Grande Valley and Panhandle regions exhibit potential in this case. 

If biomass is grown primarily for energy, the eastern half of the 

state is considered to have the best potential because of its generally 

adequate water supply. 

2. Discussion of Integration Options 

Because of the intermittent nature of solar energy, it is unlikely 

that any solar system for providing electrical power on a demand basis 

can stand alone. A possible exception is the biomass scheme, for 

which very long-term storage is an inherent part of the system. For 

any other approach, either some form of thermal or electrical energy 

storage must be provided on a large scale, or an auxiliary source of 

electrical energy must be provided and be available on a demand basis. 

As described in the previous section (II.E}, it is clearly not 

practical in the near future to provide large-scale thermal or electri

cal energy storage. Thus, any decision to use solar-generated elec

tricity in a demand situation will have to involve another energy source. 

This can be either fuel-generated electricity from a locally owned plant, 
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or purchased electricity from a tie to a power grid. In either case, 

the resultant solar-plus-auxiliary combination is called an integrated, 

or hybrid, system. The economic analysis of such a system will have to 

include, in addition to the solar plant, the generating costs of the 

auxiliary plant and fuel, or the contract cost of any purchased power. 

Power purchased from a nearby large utility power grid as a supple

ment to a local solar plant can present political problems which arise 

from the nature of the requirements. To the seller, the municipality 

with a solar plant will normally be considered a customer with a highly 

unpredictable demand, one which may occasionally require 100 percent 

auxiliary during normal peak demand periods because of intermittent 

weather conditions, and then none at all for several days. This means 

that the selling utility must make the investment to provide the addi

tional capacity without any assurance of its being used more than a 

few days a year--something which utility executives are understandably 

reluctant to do. The solution to this pricing problem has yet to be 

resolved, although there has been recent legislation in Colorado [29] 

providing higher-than-standard rates to the utilities when power is 

provided on a standby basis to solar users. Widespread adoption of such 

a pricing policy would of course be detrimental to the development of 

solar thermal power generation. 

There is an unusual set of factors in Texas which may alleviate 

this problem to some extent, however. Because of the heavy air condi

tioning load in summer, the peak demand for power nearly coincides with 

the peak in solar availability, with perhaps a three to four hour lag 

(that is, peak demand after peak solar availability). There is thus 
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the possibility that a localiy owned solar power system could purchase 

only off-peak power, hopefully at reduced rates, to cover the night and 

part of the morning loads, while relying exclusively on solar plus a 

minima 1 storage to meet the afternoon and early evening peak. While 

there are no economic studies of such an integrated system, it is a 

possible development for the state when solar thermal power costs on a 

"when-available" basis compete favorably with electric utility prices. 

As an example of load distribution, that of the City of Austin is 

presented in figures 31, 32, and 33. They show the peak demand by week 

during a year (November 1974 to October 1975), the hourly gross system 

load for the week of August 18-24, 1975, and the hourly load for August 

21, 1975. The installed capacity is determined by the July-August 

peaks (figure 31). It is also seen that the maximum to minimum demand 

(figures 32) is slightly in excess of 2. The maximum and minimum loads 

occur at approximately 4:30p.m. and 5:30a.m. (daylight savings time), 

respectively, for the August period. 

To show how a solar electric power plant may be integrated into a 

larger fuel powered system, these Austin load data have been normalized 

to a lOG-megawatt peak demand (figure 34). Assume that a community 

within the service area, comprising 10 percent of the utility's demand, 

decides to install a solar electric power plant with a peak generating 

capacity of approximately 11 megawatts (electric) (as shown), and to 

purchase auxiliary power from the utility. (Here the time is "solar 

time," which occurs approximately one and one-half hours later than 

daylight saving time.) The solid curve, when read on the left scale, 

shows the original demand made on the large utility, and when read on 

the right scale, shows the demand made by the small municipality alone. 
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AUSTIN GROSS SYSTEM LOAD VERSUS TIME FOR WEEK OF AUGUST 18 to 24, 1975 
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The dotted curve shows the power available to the small municipality 

from its own solar plant build to 10 percent above its own peak 
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capacity (i.e., ll megawatts (electric)). This slightly larger than 

required capacity enables the solar plant to store sufficient energy 

(10.6 megawatt-hours) between 7:00 a.m. and 4:00 p.m. solar time that it 

may continue to operate without purchasing outside power until approxi-

mately 6:30 p.m. solar time, at which time both loads are declining 

sharply. The resultant load curve for the large utility is shown by the 

dashed curve. 

It is clear that this arrangement creates a significant improvement 

in the load factor of the large utility, which is of course an economic 

plus for it. Thus, if it could be guaranteed that the partially solar pow

ered municipality would not demand power from the large utility in the 

7:00a.m. to 6:30p.m. period, the large municipality could contract 

to provide power to another 10-megawatt peak load with no addition to 

its own capacity. To assess fully the potential of this concept, the 

interfacing of the solar and utility systems over the entire year needs 

to be examined to determine: (a) the probability (frequency) that the 

community will demand power during peak periods and (b) the actual 

effect on the utility•s load factor. This assessment is recommended for 

future study. 

Hybrid systems combining solar with some form of fuel-generated 

power, or ••stand-alone•• systems, could consist of any of the potentially 

attractive solar technologies described in this report in combination with 

any of the present generating methods (fuel-fired steam, diesel-powered 

generators, hydroelectric). Because of the size limitations, nuclear 
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is not a viable technology to combine with solar for municipalities of 

the size considered here. Calculating ~he net cost of electricity de

livered by such hybrid systems is a complicated economic problem which 

depends, of course, on the cost of each facility, the relative portion 

of the load carried by each, and assumed fuel escalation factors. Con

sidering the results in table 8, it is difficult (except possibly for 

biomass) to justify generating any fraction of the total load by solar 

at present costs, at least on a purely economic basis. 

Again, however, there are special circumstances which may arise in 

the not-too-distant future, and which may justify adding a solar facility 

to an existing municipal power facility to create a hybrid system. An 

existing plant may have a dedicated fuel reserve or long-term fuel 

contract, and because of growth of the municipality be unable to meet 

the peak demand. In this case it could be turned into a base load plant 

by the addition of a solar plant. A complete analysis of a system 

similar to this has been carried out by Martin-Marietta Corporation [30] 

for the addition of a 36-megawatt solar generating facility to the 

Horse Mesa, Arizona, hydroelectric plant, also of 36-megawatt peak 

capacitv. The average capacity of the hydroelectric plant is limited 

by constrained water resources to 27 megawatts. After addition of the 

solar unit, the average continuous capacity of the combined system 

would be 36 megawatts, an increase of 33 percent, with so 1ar oroviding 

55 percent of the daily average power. There is only a limited poten

tial for combined solar/hydroelectric in Texas, but the econom'c analy

sis for addition of solar to a fossil-fuel-fired facility would be 

entirely analogous. Another concept, that of a solar thermal (power 



tower) plus biomass system, has been suggested by Professor Otto Smith 

of the University of California at Berkeley [31]. 
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Probably the earliest and most complete engineering design study of 

a small-scale integrated solar electric plant will be that for the city 

of Crosbyton, Texas, contracted from ERDA to Texas Technological Uni

versity with E-Systems as the subcontractor [32]. The solar system will 

consist of the fixed hemispherical reflector/tracking absorber concept 

and will be integrated with Crosbyton's gas-powered electric plant. 

Finally, the first stage demonstration plant planned by ERDA will 

be a 10-megawatt (electric) solar facility to be integrated with an 

existing public utility. Presently, detailed design studies are being 

performed for ERDA under four contracts; a 4-megawatt (thermal) pilot 

facility is being constructed at Sandia Laboratories, Albuquerque, 

New Mexico; and proposals have recently been solicited and received from 

nine public utilities to manage the first demor.stration plant.* Un-

fortunately no equivalent integrated demonstration plant is planned 

for either wind energy conversion or fuels/electricity from biomass. 

Although the prospect of solar electric power is promising, it is 

not considered to be commercially viable at this point. Fuel escalation 

factors must be closely watched, and projected solar and conventional 

power costs must be periodically updated. The demonstration plants 

which are presently planned, as well as others, are urgently needed 

to provide the operating experience and performance data required before 

commercial development can proceed. 

*The City of Austin Electric Department and San Antonio Public 
Service Board are included in the nine utilities under consideration. 
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III. FACTORS IN COMMUNITY ASSESSMENT 

A. Community Profile 

The map included in appendix C shows the location of communities 

having populations ranging from 3,000 to 30,000. The intent of the 

map is merely to show the population distribution of the communities 

considered in this study. Three patterns are readily apparent. The 
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larger communities (20,000 to 30,000) are located predominantly in the 

northeastern section of Texas. The remaining communities are distributed 

fairly uniformly throughout the state, but with lower frequency in the 

Panhandle region and even more sparsely in West Texas. There is a 

fairly even split between communities that can be termed urban (within 

a standard metropolitan statistical area) and those that are rural. 

These rather broad patterns become more meaningful when considered in 

conjunction with regional variations in land availability, water resources, 

and current arrangements for electricity supply. 

Nine characteristics of each community are enumerated in the 

appended table. These data were accumulated to permit profiling of the 

communities of interest in the study and to permit at least a cursory 

analysis of patterns, trends, and factors which may have a bearing on 

the community's propensity to seek a solar-based alternative. Addi

tional data on land and water resources were reviewed but are not in

cluded in the appendix. 

Both growth characteristics and per capita income give some indica

tion of future power requirements, since electricity demand is normally 

a function of both population and standard of living. The facilities, 



94 

number of businesses, and economic base for the community give some 

limited indication of demand composition. The nature of electric utility 

service that the community has, whether or not the community owns th~ 

utility, whether it currently generates some of its own power. and the 

community's relative electric prices are all considered factors in the 

community's current attitude toward and interest in power generation. 

B. Factors in Propensity for Solar Alternatives 

Many factors influence the collective community attitude toward solar 

energy for power generation: its constant and replenishable characteristic. 

its simplicity, its freedom from well known or publicized environmental 

effects, current high electricity prices from other sources, dissatis

faction with or credibility of the utility, high public interest, the 

fact that it is a captive source of power and a "natural" versus arti

ficial source, and extensive media coverage. 

Add to this the availability of technical awareness in or near the 

community, political advocacy of the approach, and the general popu

larity of the approach, and a community pressure for action may arise 

which is sometimes disproportionate to the means available to satisfy 

the desire. Provision of appropriate information to the communities in 

response to their needs is therefore a difficult, though very important, 

necessity. 

C. Planning Considerations for Communities 

The problem of assessment of solar alternatives and planning 

community actions is complex, but it can be visualized as shown in 

figure 35. The community needs to know which solar technologies are 
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possible, when they are likely to be viable, and the technical and 

economic trade-offs, as well as the nontechnical costs and benefits of 

the technology. These complex factors must be assessed in terms of the 

unique features of the particular community. Resources, economics, 

impacts, and attitudes all have a place in such an assessment. 

Sequentially, the community decides, based on community interest, 
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to evaluate alternatives. This interest leads to an increased awareness 

as a result of inputs from national and state programs and other community 

experiences. Next, a preliminary analysis of potentially applicable 

technologies ordinarily leads to eJimination of certain options because 

of current state of the art, resource constraints, and timing requirements. 

Remaining options may then be considered for an in-depth evaluation in 

~hich economic and noneconomic costs and benefits are assessed and th: 

risk of the undertaking evaluated. Unfavorable outcomes of these 

evaluations lead to a decision to continue the present source of power. 

Favorable outcomes throughout the assessment would lead to further 

development of facilities for alternative methods for the generation of 

power. The simplicity with which the decision can be described obscures 

the difficulty of the individual steps in the process. 

1. Technoeconomic Evaluation 

Many technoeconomic factors of the various solar technologies have 

been presented in the earlier sections of this report. The relative avail

ability of the technology and life cycle costs of various concepts have 

been made. For a particular community these costs need to be compared to 

actual and projected cost of power for the power arrangement for the com

munity. In some cases the question of the competitiveness of the solar option 

is more a question of when it will be competitive rather than whether, since 
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the cost of energy from fossil-derived sources is in a continuous and 

unavoidable escalation. Utilization of solar energy is being researched 

and developed intensively {particularly on a federal level), and its use 

may be one of only limited choices available in the long run. Thus, 

communities may be faced with a question of timing and risk acceptance 

level. 

2. Nontechnoeconomic Evaluation 

Another facet of the community decision is whether they should be 

the ones to become involved and take the inherent risks, or whether it 

should be left to the utilities. The utilities exist and operate under 

governmental franchise to provide power efficiently anr. at the lowest 

possible cost. Hence, it becomes fundamentally a philosophical question 

whether the communities become involved or collectivelv bring about more 

intensive utility consideration of viable future power production alter

natives. The community has the opportunity to view the orogram oro

vincially and on a small scale. The utility, on the other hand, normally 

has a broader range of alternatives and the normally advantageous 

economies of scale. 

Various environmental, social, political, and institutional impacts, 

though not part of this study, also need to be considered in any com

munity decisions regarding solar power utilization. 
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IV. CONCLUSIONS AND RECOMMENDATIONS 

A. Conclusions 

This study consists of an assessment of the potential for solar 

electric power generation by small communities in Texas as an alterna

tive to present conventional electric power. A comparative analysis and 

assessment were made of the various solar electric power options based 

l~rg~Jy_on _available design studies for specific solar alternatives. 

·with the exception of biomass the comparison is for minimal energy 

storage. Thus these concepts represent fuel-saving solar plants. 

Considering each option as a "fuel saver only (minimal energy 

storage), the most attractive conversion concept appears to be the 

fuels/electricity from biomass concept with costs projected at 30 to 35 

mills per kilowatt-hou~ followed by concentrating solar thermal at 35 to 

40 mills per kilowatt-hou~ and wind at 45 to 50 mills per kilowatt-hour. 

Other options, such as flat plate, solar ponds, and photovoltaics, 

do not appear as attractive in the relatively near term though 

photovoltaics integrated into a total energy system may be a 

middle-term option for small communities. 

There appears to be little difference in the potential among the 

three concentrating solar thermal (central tower, fixed reflector/ 

tracking absorber, or distributed systems). The projected cost variation 

is only 15 percent, and none of these systems has been built or operated. 

Concentrating solar thermal has its greatest potential in far West 

Texas, with less applicability for locations •n the east. Wind 

energy exhibits more marked geographical variations in its potential. 



The best area by far is the northwestern (Panhandle) area, There is 

moderate potential along the Gulf Coast, but wind energy is not very 

attractive in other regions. Fuels from biomass generally 
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fall into two categories: waste materials (agricultural) and plants 

grown specifically for fuel. The potential for the former (wastes) 

appears best in the Valley and Panhandle areas where agriculture is more 

intensive, while the production of fuel from biomass grown specifically 

for that purpose generally is considered to be applicable to the eastern 

half of the state where water resources are not considered critical. The 

fuels/electricity) from biomass concept, in addition to apparently com

paring favorably to concentrating solar thermal and wind energy in terms 

of cost, has the great advantage of having inherently long-term storage. 

Based on electric cost variations across the state of 25 to 50 mill.s 

per kilowatt-hour, the above options appear competitive. However, with 

the exception of biomass, a solar plant with minimal energy storage will 

require an auxiliary power source (local power production or electricity 

from a grid) to meet demand at night and during periods of intermittent 

bad weather, and the cost of the auxiliary energy must be included to 

obtain the community's average power cost. If obtained from a grid, and 

if it reduces the utility's load factor, the pricing structure may 

penalize the community. Alternatively, if power is produced locally, 

the fuel and amortized cost of the auxiliary plant must be accounted for. 

A long-term (one day or longer) energy storage concept has not been 

developed that does not seriously increase the cost of solar energy, 

with the exception of pumped hydr~ and there is not a significant 

potential for this option in Texas. 



In situations where an electric utility•s load distribution ex

hibits a significant summer peak in mid-afternoon, there appears to 

be merit in integrating a solar electric power plant with the uti1ity. 

With only minimal energy storage required the summer load factor 

would be increased. If this is done, the solar plant need not be 

seriously penalized by high auxiliary electric rates because the 

bulk of auxiliary power is demanded at off-peak periods. 

It is emphasized that no moderate-scale solar electric power plant 

of any of the above options has been constructed to date. Projected 

costs, operation, and performance.must be verified by pilot plant 

operation. Fortunately, as a result of demonstration plants, much 

more reliable data are expected for all three options (concentrating 
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so 1 ar therma 1 '· wind, and fue 1 s from bi amass) within four to five years 

and much better component costs within two years. However, solar electric 

power generation is not considered to be a 11 COmmercial 11 alternative at 

this time. 

B. Recommendations 

*Since fuels/electricity from biomass appears to exhibit significant 

potential in Texas, the state should participate in the funding of a 

demonstration program in this area related both to agricultural wastes 

and biomass produced for fuel. 

*Since the state has two regions with significant wind levels and 

wind energy exhibits good potential in these regions, the state should 

participate in the funding of an integrated wind energy conversion 

demonstration program parallel to the present federal solar thermal 

program. 



*There should be a continuing and more detailed investigation of 

the integt·ation of solar electric into small community pov1er systems, 

exploring the various options in greater depth and with more detailed 

engineering design and cost studies. 

*A more detailed investigation should be carried out to assess 

the potential merit of incorporating some fraction of solar electric 

power generation in a larger utility grid to enhance the load factor. 

*There should be a serious attempt to assess the possible effect of 

electric rate structuring on solar electric power generation and to 

propose rate structuring or state subsidy to facilitate the development 

of solar electric power generation. 

*Considering the potential for power generation from agricultural 

products or waste, the concept of continuing industrial uses of pri

mary agricultural products (i.e., alcohol from ~ugarcane as a saleable 

product) with power generation from agricultural products should be 

considered as an attractive option to some communities to provide their 

own power needs, jobs, and an exportable product. 
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tional Solar Energy Society and Solar Energy Society of 
Canada, Inc., Winnipeg, Canada, August 15-20, 1976. 
Includes papers on vaPious aspects of storage applicable 
to solar' energy. 
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Wentworth, W. E. Storage of 3olar Energy from a Solar Chemical 
Reactor. Final Report for Interagency Cooperation, Contract 
No. IAC(76-77)-1146. 
(See next entry) 

Wentworth, W. E., and E. Chen. Simple Thermal Decomposition 
Reactions for Storage of Solar Thermal Energy. Department 
of Chemistry and Solar Energy Laboratory. Houston: The 
University of Houston, October 1975. 
WentwoPth repoPt and papeP: One of these is a report and the 
other a technical pape1• published in the open literature; 
both describe an approach to the storage of thermal energy 
at the different temperature levels at which it might be 
available and/or required. The principal focus is on systems 
which absorb and release heat by chem1:cal reactions; a 
method of evaluating various reactions for best performances 
is described. 

Integrated Solar Systems 

Blake, Floyd A., 11 Solar/Hydroelectric Combined Power Systems, 11 

Presentation to Annual Meeting, American Association for 
the Advancement of Science, San Francisco, February 26, 1974, 
(Copy available in CES Energy Information Service, The 
University of Texas at Austin). 
SwnmaPizes an analysis of a combined solar thermal pouJer 
plant/hydroelectric gene1•at?_:ng plant as carr1:ed out by the 
Martin-Marietta Col'poration. The pr1:ncipal ob.jectt:ve of 
the study was to show how a solar plant could be integrat
ed into an existing hydroelectric plant in such a way as 
to take maximum advantage of the dist?:nct characteristics 
of eaeh type of facility. 

Milleron, Norman. Letter to Chemical and Engineering News, 
vol. 54, no. 32. (August 2, 1976), p.3. 
Suggests that the combination of m1:rroP tower~ thermal 
storage~ and long-term biomass storage r•equires less than 
3 squr;_r>e miles of land area per lOO megazvatts of installed 
capac1:ty with busbaP costs of electric poweP less than 
3~ cents peP kilozJatt-hour. 

Solar Energy Intelliaence Report, vol. 2, no. 16, August 2, 1976. 
Contm:ns a bP1:ef news 1:tem PPpoPting the passage of a 7mJ 
by the Colomdo legislature zvhich gPants ut?:lit;1:es hi(llzeP 
than noPmal Pates fop poweP delivePed "on dr;mand" as a 
backup to solar systems. 

Solar Engineering Magazine, vol. l, no. 7, September 1976, p. 5. 
Gives a br1:ef swnmary of the CJ:>osbyton solar electric 
power contJ:>act. 
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Appendix A 

SOLAR ENERGY DISTRIBUTION 



The solar radiation (insolation) maps presented in this append1x 

(fi-gures A.l-A.l2) are taken directly from Distribution of_Dir_§'~t_~n_Q 

Total Solar Radiation Availabilities for the U.S.A., by E. C. Boes, 

I. L. Hall, R. R. Prairie, R. P. Stromberg, and H. E. Anderson, a study 

performed by Sandia Laboratories and sponsored by the U.S. Energy Re

search and Development Administration [33]. 

These insolation maps for the United States are presented for each 

month and for both the "direct-normal radiation" and the "total-horizon

tal radiati'on." The direct-normal radiation represents the daily direct 

beam radiation received on a surface at that location if continuously 

pointed toward the sun and is useful for concentrating collector analysis. 

The total horizontal radiation is the daily direct plus d;ffuse (total' 

radiation received by a horizontal surface at ~hat location and is use

ful for nonconcentrating, nontracking solar collector analysis. 

It can be seen that both the total-hor1zontal and direct-normal 

radiations exhibit large seasonal changes anc also vary substantia 1 ly 

across the state, qenerd1ly increasing from east to west. While total

horizontal insolation for far East Texas varies from 15 to 25 percent 

below that for far West Texas, the direct-normal radiation for far Eas• 

Texas varies from 25 to 50 percent below that for far West Texas. Because 

of this large difference, primarily in the direct-normal radiation, ~alar 

thermal electric power generators exhibit greater potential the morr 

westernly the location. 

Reference 

33. Boes, E.C.; Hall, l.L.; Prairie, R.R.; Stromberg, R.P.; and 

Anderson, H. E.; D1stribution of Direct and T~tal ~1~! Radiat1o~ 

Availabilities for the U.S.A., Sandia Laboratory, Albuquerque, 

New Mexico, 1976. 
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Figure A. 1 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR JANUARY 

(kilowatt-hours per square meter) 
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Figure A. 2 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTT0~1) SOLAR RADIATION FOR FEBRUARY 

(kilowatt-hours per square meter) 
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Figure A.3 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR MARCH 

(kilowatt-hours per square meter) 
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Figure A.4 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR APRIL 

(kilmvatt-hours per square meter) 
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Figure A.S 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR ~·1AY 

(kilowatt-hours per square meter) 
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Figure A.6 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR JUNE 

(kilowatt-hours per square meter) 
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Figure A. 7 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR JULY 

(kilowatt-hours per square meter) 
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Figure A.8 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATIO~ FOR AUGUST 

(kilowatt-hours per square meter) 
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Figure A.9 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR SEPTEMBER 

(kilowatt-hours per square meter) 
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Figure A. 10 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATION FOR ~CTOBER 

(kilowatt-hours per square meter) 
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'igure A 1 ' 

MEAN DAILY DIRECT-NORMAL ITQP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADI~'ION FOR NOVEMB~R 

(kilowatt-hours per square meter) 

A-12 



Figure A. 12 

MEAN DAILY DIRECT-NORMAL (TOP) AND TOTAL
HORIZONTAL (BOTTOM) SOLAR RADIATIO~ FOR DECEMBER 

(kilowatt-hours per square meter) 
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Appendix B 

WIND DISTRIBUTION 



B-1 

The annual variations in wind velocity for several locations across 

the state of Texas are presented in figures B. 1 through B.S. Data were 

taken from the U.S. National Weather Service; they are averages over 

twenty years or more. In considering wind distribution, there are 

gererally three seasonal periods: winter, spring, and summer. The 

maximum wind velocities occur during the spring months of March and April; 

the velocity contours across the state for those months are presented in 

figure B.6. Minimum wind velocities tend to occur in the summer months 

of July through September; velocity contours for the state for this 

period are presented in figure B.7. There is a period of intermediate 

wind velocities in the winter months of December and January for which 

the velocity contours are presented in figure B.8. As can be seen from 

these plots, the northwest regions (such as Amarillo, Lubbock, Abilene) 

and the Gulf Coast regions (such as Corpus Christi and Brownsville) have 

the highest wind velocities in Texas. 

Major problems in interpretation of the wind velocity data arise 

because of the heights and locations chosen for the anemometers. If 

the anemometer is located near buildings or other obstacles, a reduced 

wind speed can result, or the wind speed can be increased as a result 

of the Bernoulli effect. 

National Weather Service substations are generally located at 

airports, and the wind speed information is for the benefit of aviation. 

In the early sixties most anemometers were changed to a height of frnm 

20 to 30 feet and were placed near the runways, at least one-hal~ ~; le 

away from maJor obstacles. 



Figure B.l 

1 WIND VELOCITY VERSUS MONTH OF THE YEAR: 
AMARILLO, ABILENE, BROWNSVILLE, AND AUSTIN 
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Figure B.2 

WIND VELOCITY VERSUS MONTH OF THE YEAR: 
CORPUS CHRISTI, DALLAS, EL PASO, AND DEL RIO 

The first value given is average annual 
wind speed, the second is average 
annual wind power. 

A Del Rio: 9.9 mph, 53 w/m~ 
* El Paso: 9.7 mph, 50 w/m 
Q Dallas: 10.9 mph, 70 w/m2 
0 Corpus Christi: 11.9 mph, 92 w;m2 
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Figure B.3 

WIND VELOCITY VERSUS MONTH OF THE YEAR: 
LUBBOCK, GALVESTON, FORT WORTH,AND HOUSTON 
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The first value given is average annual wind 
speed, the second is average annua~ wind power. 

* Lubbock: 13.0 mph, 120 w/m 
A Galveston: 11.0 mph, 72 w/m2 
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Figure 8.4 

WIND VELOCITY VERSUS MONTH OF THE YEAR: 
PORT ARTHUR, SAN ANGELO, MIDLAND, AND SAN ANTONIO 
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The first value given is average annual wind 
speed, the second is average annual wind power. 

~ Port Arthur: 10.2 mph, 58 w/m2 
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Figure B.5 

WIND VELOCITY VERSUS MONTH OF THE YEAR: 
WACO, WICHITA FALLS, AND VICTORIA 
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The first value given is average 
annual wind speed, the second is 
average annual wind power. 

*Waco: 11.7 mph, 87 w/m2 
. Wichita Falls: 11.5 mph, 83 wfm2 
· Victoria: 10.1 mph, 56 wjm2 
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Figure 8.6 

EQUAL VELOCITY CONTOURS FOR AVERAGE WIND VELOCITIES 
OCCURRING DURING MARCH AND APRIL 
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Fort Wo~h ~ • Da 11 as 
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Austin 
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EQUAL VELOCITY CONTOURS FOR AVERAGE WIND VELOCITY OCCURRING 
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Figure 8.8 
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If a wind speed v1 is known at some reference height H1, the wind 

speed V desired at any height H can be calculated by: 

1 1 where n is an experimental exponent which ranges from 5 to y· 

The value of n depends in a rather complex manner on terrain 

features, thermal stratification of the air, and the distance from the 

ground. This variation is illustrated in figure 8.9. 

,.,1')(1 

Source: Reference [16] 

Figure 8.9 

EFFECT OF GROUND ROUGHNESS ON VERTICAL 
DISTRIBUTION OF WIND SPEEDS 

Height and location, therefore, have a large effect on the velocity. 

The presented velocity contours over Texas are based on measurements 

obtained near ground level at airports at heights of approximately 30 

feet. Therefore, aeroturbines located at height ranging from 100 to 

200 feet, experience greater velocities by a factor of approximately 

1.27 to 1.46 times the anemometer's recorded wind speed. These factors 

assume an exponent of approximately 0.2, which is between the second 

two cases in figure 8.6. 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA

4 TOWN POPULATION] OR SMSA OR SMSA ' INCOME 

Alamo 4,237 Edinburg- 3.31% $1 ,251 
Pharr-
McAllen 
SMSA 

Alice 20,200 Jim Wells -62.% $2 '045 

Allen 3,000 Dallas- 89.% 
Ft. \Jorth 
SMSA 

Alpine 6,000 Brewster 54.% $2,031 

Alvin ll ,000 Houston 81.11% $3,220 
SMSA 

Andrews 8,655 Andrews -31.4% $2,738 

Angleton 10,250 Houston 81 . ll ~~ $3,028 
SMSA 

Aransas 5,923 Corpus 24. 14:; $2,352 
Pass Christi 

SMSA 

Athens 9,700 Henderson 40.69% $2 '187 

Atlanta 5,507 Cass 21. 2:; $2,759 

Azle 5,200 Dallas- 89.' $2,835 
Ft. Worth 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELECJRIC FACILITIES S 
UTIL:TY 5•6 BILL & UTILITIES 

CP&L $34.64 

CP&L $34.64 ApGcLLK 
PSSpW 

TP&LC $23.60 

WTUC $26.43 ApSSpW 

CPSC $22.30 CLSW 

TESC $20.42 SSpW 

CPSC $22.30 SW 

CP&LC $34.64 HrPhSW 

TP&LC $24.08 

SEPC $21.30 AmApCsSpW 

TESC $20.02 

NUMBER OF 
BUSINESSES1 

60 

493 

30 

130 

193 

209 

156 

205 

270 

170 

65 

ECONOMIC BASE 1 •3 

See section II 

County seat; oil field ser-
vicing center; agribusiness 

See section II 

County seat; ranching cen-
ter; university 

See section II 

County seat; oil marketing 
center 

County seat; center for 
rice, cattle, agribusin~ss 

Shrimping and tourist cen-
ter; aluminum and chemical 
plants 

County seat; plants make 
T.V. sets, mobile homes. 
clothi"g, brick, clay pro-
ducts; college 

Varied manufacturing; oil· 
field servicing; argibusi-
ness 

See section II 

n 
I 

N 



1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COU~TY 2 3 

CAPITA4 TOWN POPULATION l OR SMSA OR SMSA ' INCOME 

Balch 14,400 Dallas- 89.% $2,400 
Springs Ft. Worth 

SMSA 

Ballinger 5,000 Runnels 66.2% $2,332 

Bas trap 3,512 Bastrop 21.% $2,237 

Bay City 14,445 Matagorda 38.% $2,394 

Bedford 12,500 Dallas- 89.;; $3,500 
Ft. Worth 
SMSA 

Beeville 16,510 Bee 21.% $1 ,922 

Bellaire 19,000 Houston s1. w: $4,001 
SMSA 

Bellmead 8,000 Waco SMSA 50.83;; $2,380 

Belton 8,820 Kileen- 27. 76"; $2,213 
Temple 
SMSA 

Benbrook 8,169 Dallas- 89. '( $3,842 
Ft. Worth 
SMSA 

TYPICAL 
RES I OENTIAL MUNICIPAL 

ELECTRIC
5 6 UTILiiY ' 

ELECJRIC 
BILL 

FACILITIES 8 & UTILITIES 

TP&LC $23.60 

WTUC $26.03 AmApSSpW 

Bastrop $25.70 ESW 
Electric 
Plant 

CP&LC $34.64 AmApGSSpW 

TP&LC $23.60 CELLKSSpW 

CP&LC $34.64 AmApFgLPSW 

HL&PC $22.42 LLSpW 

TP&LC $24.08 CeLSSpW 

TP&LC $24.08 LPPhSW 

TESC $20.02 

NUMBER OF 
BUS IN ESSES l 

121 

112 

260 

70 

270 

185 

60 

125 

ECONOMIC BASE1•3 

See section II 

County seat; plants make 
garments, telephone parts 
metal products; meat pro-
cesser 

County seat; manufacturing 
plants 

County seat; petrochemical 
plants; gas, oil, sulfur 
processing 

See section II 

County seat; naval air 
station; agribusiness cen-
ter; junior college 

See section II 

County seat; several indus-
tries; co 11 ege 

n 
I 

w 



1970-2000 
PROJECTED 

CITY LOCATION ~~OWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA ELECTRIC 

TOWN POPULATION! OR SMSA OR SMSA • INC0t~E4 UTILITY 5•6 

Big 29,500 Howard 8.3% $2,674 TESC · 
Spring 

Bishop 4,000 Corpus 24.14% $2,529 CP&LC 
Christi 
SMSA 

Bonham 8,040 Fannin -0- $2,516 TP&LC 

Borger 14,560 Hutchinson -74.87- $3,021 SPSC 

Bowie 5,245 Montague 8.36% $2,503 Bowie 
Muni~ipal 
Light Dept. 

Brady 6,000 McCulloch 7.94~ $2,368 Brady 
Water & 
Light 
Works 
( 9 3 MWpd; 

6 16.85 MWgc) 

Brecken- 6. 150 'i tephens 
ridge 

5.34% $2,383 TESC 

TYPICAL 
RES !DENT! AL MUNICIPAL 
ELECJRIC FACILITIES 8 NUMBER OF 
BILL & UTILITIES BUSINESSES1 

$20.44 AmCGcLKPSSpW 548 

$34.64 ApSW 52 

$24.08 180 

$24.76 PSp 367 

$24.15 AmApCELLK 166 
SSpW 

$23.05 ApCCeEg 162 
GeHrLLK 
PhSSpW 

$20.44 CLKSSpW 220 

ECONOMIC ~ASE 1 ,J 

County seat; plants make 
petrochemicals, carbon 
black, fiberglass pipe, 
plastics, teaching aids, 
clothing; medical center 
with 6 hospitals; community 
college 

County seat; plants make 
cable, gas pumps, clothing, 
mobile homes, lawn mowers, 
fertilizers, other products 

Petroleum operating center; 
petrochemica 1 plants; varied 
manufacturing; community 
call ege 

Agribusiness center; apparel 
mdnufacturing 

County seat; ranching and 
tourist headquarters; plants 
process mohair, wool, pea-
nuts, sand, make trailers 

County seat; oil and agri~ 
business center; plants make 
clothing, petrochemicals, 
mobile homes, other products 

n 
I _.,. 



1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA 

TOWN POPULATION! OR SMSA OR S~\SA ' INCDr·iE4 

Brenham 8,982 Washington -6. ~; $2,355 

Bridge 8,277 Beaumont- 67. 78~; $2,877 
City Port Arthur 

Orange SMSA 

Bridge- 3,760 Dallas- 89. '! $2,623 
port Ft. Worth 

SMSA 

Brmm- 9,934 Terry 7.5% $2,518 
field 

Bunker 3,977 Houston 81. ll% $7,;92 
Hill SMSA 
Village 

Burk- 9, 775 Wichita 14. 91 ~' $2,227 
burnett Fa 11 s 

SMSA 

Burleson 9,803 Dallas- 89. ;; $2,935 
Ft. Worth 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELECJRIC FACILITIES 8 UTiLiiY 5•6 BILL & UTILITIES 

Brenham $23.70 AmApEGPSSpW 
~\unicipal 

Light & 
Power 
System 
(2.59 MWpd) 

GSUC S25.58 

TP&LC $23.60 
Bridgeport 
Light & 
Power Plant 

Brownfi e 1 d $21.75 EPhSW 
Municipal 
Light & 
Power 
Plant 
(22. 92 MWgc) 

HL&PC $22.42 

TESC $20.44 AmCSW 

TESC $20.02 

NUMBER OF 
BUSINESSES! 

270 

75 

115 

216 

110 

130 

ECO~WMIC BASE 1 ' 3 

County seat; plants process 
cotton, make furn1ture, 
metalwork, other products; 
community college 

See section II 

Trade center for lake re-
sort; gas, oil production; 
agribusiness; plants make 
brick, clothing, other 
products 

County seat; plants make 
irrigation equipment, carbon 
black, fertilizer; process 
minerals 

See section II 

Plants :-c.ake chemica 1 pro-
ducts, plastics, rodeo 
equipment, machinery, other 
products 

See section I I 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTV2 3 CAPITA 

TOWN POPULATION l OR SMSA OR S~iSA ' INCOHE4 

Burnet 3,044 Burnet 15.1% $2,426 

Cameron 5,575 Milam -42.4% $2,091 

Canadian 3,020 Hemphill 16.1 ;; 

Canyon 8,758 Amari 11 o 17. 55"; $2,407 
SMSA 

Carrizo 6,115 Dimit -14.4% $~ ,357 
Springs 

Carroll- 18,500 Dallas- 89. :, $3,224 
tc.n Ft. Worth 

SMSA 

Carthage 6,100 Panola -2. 25;; $2,581 

Castle 5,311 San 34.54' $6,254 
Hi 11 s Antonio 

SMSA 

Cedar 4,500 Dallas- 89.;; 53,340 
Hi 11 Ft. 1/orth 

SMSA 

TYPICAL 
RESIOENTIAL MUNICIPAL 

ELECTRIC
5 6 UTILliY ' 

ELEC~RIC 
BILL 

FACILITIES 8 & UTILITIES 

Burnet $31.98 ApCESSpW 
Electric 
Dept. 
(5.04 MWpd) 

TP&LC $24.08 ApCSpW 

Canadian AmESSpW 
Municipal 
Light & 
Power Dept. 

SPSC $24.76 . CeLPSSpW 

CP&LC $34.64 

TP&LC $23.60 CeLSSpW 

SEPC 521 . 30 ApCSSpW 

CPSB 533.05 

TP&LC $24.09 

NUMBER OF 
BUSINESSES1 

102 

100 

75 

150 

75 

260 

170 

50 

ECONOf.H C BASE 1 ' 3 

County seat; stone and 
graphite products; agri-
business; tourism 

County seat; plants make 
doors, furniture, other 
products 

County seat; feedlot; 
plant does millwork 

County seat; university; 
ranching, farming center 

County seat; agribusiness 
center; food orocessing; 
garment manufacturing; 
hunting 

See section II 

County seat; plants process 
poultry, petroleum; saw 
mills; community college 

See section I I 

See section II 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAP ITA4 TOWN POPULATION l OR SMSA OR Sl~SA ' IN COrlE 

Center 5,600 Shelby 9.08% $2,402 

Channel- 8,227 Houston 81. ll% 
view SMSA 

Childress 5,940 Childress -43.29% $2,605 

Cisco 4,355 Eastland -17.5% $2,018 

Clarks- 4,086 Red River -9. 44;, $2,186 
ville 

Clear 16,000 Houston 81.11?\ 
lake SMSA 
City 

Cleburne 20,520 Dallas- 89. $2,820 
Ft. Worth 
SMSA 

Cleveland 7,000 Houston 81 .11% $1,943 
SMSA 

Clute 6,340 Houston 81.11% $2,564 
SMSA 

Cockre 11 3,550 Da 11 as 89. $2,902 
Hi 11 SMSA 

Coleman 5,620 Coleman -34. 4's $2,347 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELECJRIC FACILITIES 8 UTILITY 5 •6 BILL & UTILITIES 

SEPC $21.30 

HL&PC $23.22 

WTUC $26.03 AmApCSSpW 

WTUC $26.03 

TP&LC $24.08 

HL&PC $23.22 

TP&LC $24. 08 ApCGeLLK 
SSpW 

GSUC $25.63 ApCLPhSSpW 

Hl&PC $23.22 

DP&LC $23.78 sw 

Coleman $22.68 ApCELL KSW 
Municipal 
Power & 
Light Dept. 
(11.7 MWgc) 

NUMBER OF 
BUSINESSES] 

240 

110 

153 

l 05 

120 

290 

120 

106 

138 

ECONOMIC BASE 1•3 

County seat; plants process 
poultry, timber 

See section II 

County seat; industries 

Junior college; plants make 
gloves, clay, aluminum, wood 
products, industrial equip-
ment, agricultural products 

County seat; plants make 
wood products, aluminum, 
mobile homes, other products 

See section II 

See section II 

See section II 

See section II 

See section II 

County seat; varied agri-
business 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 CAPITA 

TOWN POPULATiON! OR SMSA OR SNSA ' INCO~iE4 

Co11 ege 18,176 Bryan- 131.% $2,925 
Station College Sta. 

SMSA 

Colley- 3,368 Dallas- 89.~ $3,125 
ville Ft. Worth 

SMSA 

Colorado 5,300 Mitchell 30.% $2 '511 
City 

Columbus 3,800 Colorado -36. 19% $2,088 

Comanche 4,20(') Comanche 4.45% $2,457 

Commerce 9,727 Hunt 43.2% $2,305 

Conroe 16,300 Houston 81. ll' $3,581 
SMSA 

Copperas 12,950 Killen- 27.76 $2,059 
Cove Temple 

SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC
5 6 UTILITY ' 

ELEC}RIC 
BILL 

FACILITIES B 
& UTILITIES 

Co 11 ege $19.80 CESW 
Sta. 
Electric 
Dept. 
(31. 3 t1Wpd) 

TP&LC $24.08 

TESC $20.44 ApCCePh 
SSpW 

CP&LC $34.64 CGL SSp 

TP&LC $24.08 CSSpW 

Commerce $20.87 ESr<Ap 
Light & 
Power 
Dept. 
{4. 2 MWgc) 
TP&LC 

GSUC $25.67 SW 

TP&LC $24.08 CLSSpW 

NUMBER OF 
BUSlNESSES1 

100 

38 

126 

94 

129 

122 

430 

90 

ECONOMIC BASE1 •3 

University; see secticn II 

See section II 

County seat; plants make 
clothing, mobile homes, 
farm implements, carpet 
pads; process cotton, cotton 
seed; electric service cen-
ter 

County seat 

County seat; plants make 
clothing, cookies, camping 
equipment; agribusiness 

University; plants make wood 
products, mobile homes, 
other products 

See section II 

Business center for Fort 
Hood 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 

CAPITA ELECTRIC 
TOWN POPULATION l OR SMSA OR Si•iSA ' INC0~1E4 UTILITY 5•6 

Corsicana 20,400 Navarro -8.42~; $2,597 TP&LC 

Cotulla 3,485 LaSalle l 0.4% $1 ,396 CP&LC 

Crane 3,445 Crane -71.95% $2,708 TESC 

Crockett 6,630 Houston 81.11% $1 ,671 TP&LC 
SMSA 

Crysta 1 8,000 Za va 1 a 
City 

-74.~ $1 ,406 CP&LC 

Cuero 6,920 DeWitt -10. $2,229 Cuero 
Electric 
Dept 
( ll . 98 MWpd) 

Dalhart 6,054 Dallam- 24. ', $2,698 SPSC 
Hartley 

Dayton 4,000 Houston 81.11~; $2,276 GSUC 
~MSA 

TYPICAL 
RESIDENTIAL r~UNICIPAL 

ELECJRIC 
BILL 

FACILITIES 8 & UTILITIES 

$24.08 ApCHrLLK 
PSSpw 

$34.64 ApGSW 

$20.44 sw 

$24.08 SW 

$34.64 ApCeGGc 
LPPhSSpW 

$25.78 ApCtGcLLK 

$24.76 ApCPSSpW 

$25.63 SW 

NUMBER OF 
6USINE3SES 1 

394 

75 

87 

180 

l 09 

180 

175 

71 

~CONOMJr BASEl •3 

County seat; large bakery; 
plants make hats, clothing, 
bottles, mobile homes, 
chemicals, plastic pipes, 
other products 

County seat; agribusiness 
center 

County seat; oil well ser-
vicing; steel foundry 

County seat; plants make 
concrete, wood products, 
steel joists, plastics, 
furniture, clothing, mobile 
homes, chemicals, plastic 
pipes, other products 

County seat; varied agri-
business; packing plants for 
vegetables 

County seat; turkey hatch-
eri es; leather goods, furni-
ture, wood prQducts manufac-
tured, agr1business 

County seat, agribusiness 
center for wide area of TX, 
OK, NM; cattle feedlots, 
sma 11 ··anufacturing 

See section II 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 CAPITA4 TOWN POPULATION l OR SMSA OR SMSA ' INCOME 

Decatur 3,470 Dallas- 89. ;; $2,682 
Ft. Worth 
SMSA 

Deer 14,850 Houston 81.11'1, $3,296 
Park SMSA 

Del Rio 21 ,865 Val Verde 66.1% $1 ,839 

Denison 25,500 Sherman 73.82% $2,625 
Denison 
St~SA 

Denver 4,450 Yoakum 14. 76;, $3,060 
City 

DeSoto 9,500 Dallas- 89.% 
Ft. Wc;rth 
SMSA 

Devine 3,800 Medina 30.61; $1,994 

Di bo 11 3,787 Angel ina 61. 53;; $2,061 

Dickinson 11 ,000 Galveston 71. 2o;; $3,245 
Texas City 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC
5 6 ELECJRIC FACILITIES 

UTILiTY ' BILL & UTILITIESB 

TP&LC $24.08 ApSW 

HL&PC $22.42 SW 

CP&LC $34.64 CeGPSSpTbw 

TP&LC $24.08 CHLSSpW 

SPSC $24.76 ApCGSW 

TP&LC $2j.60 SSpW 

CP&LC $34.64 GSW 

TP&LC $24.08 SSpW 

CPSC 522.30 

NUMBER OF 
BUSINESSES1 

90 

100 

440 

380 

140 

105 

102 

42 

92 

ECONOMIC BASE 1•3 

County seat; center for 
petroleum production, dairy-
ing, cattle marketing; 
plants make clothing, trail-
ers, glass, graphite, other 
products 

See sect ion II 

County seat; center for 
tourism and trade with 
Mexico; plants make cloth-
ing, electronic equipment 

See section II 

Center for oil, farming 
activities in 2 counties 

See section II 

Peanut storage and shipping 
center, tire testing; 2 
cattle feedlots 

See section II 

See section II 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 

2 3 
CAPITA4 ELECTRIC 

TOWN POPULATION 1 OR SMSA OR SMSA ' INCOME UTlllT'f 5 •6 

Dimmitt 4,660 Castro 87.6% $2,533 SPSC 

Donna 7,612 McAllen- 3.31% $1,130 CP&LC 
Pharr-
Edinburg 
SMSA 

Dumas 9,850 ~1oore 60.6% $1,161 SPSC 

Duncan- 20,000 Ca 11 as- 81. $3,203 TPUC 
ville Ft. Worth 

SMSA 

Eagle 3, 710 Co 1 ora do -36.1% $2,851 CP&LC 
Lake 

Eagle 14,000 Maverick 104. 5:·. $1 ,227 CP&LC 
Pass 

Eastland 3,256 Eastland -17. 5', $2.310 TESC 

Edinburg 17,350 MeA 11 en- 3.)1% $1 ,685 CP&LC 
Edinburg-
Pharr SMSA 

Edna 5,450 0ackson -60.39:; $2 '199 CP&LC 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELECTRIC 
BILL7 

FACILITIES 8 & UTILITIES 

$24.76 ApSW 

s 34.64 csw 

$24.76 ApGPSW 

$23.60 - LSSpW 

$34.64 

S34.64 CeGeLPh 
SSpThW 

520.44 flpCSSpW 

$34.64 AmApGeHL 
SSpW 

534.64 SW 

NUMBER OF 
BUSINESSES1 

108 

140 

220 

120 

85 

302 

102 

360 

160 

ECONOMIC BASEl ' 3 

County seat; corn mill1ng 
plant; other agribuisness 

Agribusiness center; can-
ning plant; furniture fac-
tory; tourism 

County seat; petroleum, gas 
processing plants; feedlots; 
grain elevators; beef pack-
ers, fertilizer plants, 
other agribusiness 

See section II 

County seat; varied manufac-
turing; tourism center 

County seat; clothing, mo-
bile rlQme. pottery, build-
ing stone plants; agr'-
business 

See section I I 

County seat; oil lnduscr·y; 
agribusiness center 

n 
I 



1970-2000 
PROJECTED 

CITY LOCATION GROIHH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 CAPITA 

TOWN POPULATION l OR SMSA OR SMSA ' INCOI1E4 

El Campo 11,900 Wharton -47.1% $2,612 

Electra 4,065 Which ita 
Fa 11 s SMSA 14. 9'\ $2,554 

Elgin 4,232 Bastrop 21 . ~' $2,204 

El Lago 3,550 Houston 81.11% 
SMSA 

Elsa 4,1 OS McAllen- 3.31% $1 ,012 
l'harr-
Edinburg 
SMSA 

Ennis 11 ,500 Da 11 as- 89. ~; $2,422 
Ft. Worth 
SMSA 

Euless 24,500 Dallas- 89. ~; $3,336 
Ft. Worth 
SMSA 

Everman 4,570 Da 11 as- 89.% $2,799 
Ft. Worth 
SMSA 

Fabens 3,241 E1 Paso 18.85'1, $1 ,452 
SMSA 

Falfurrias 6,365 Brooks 8. 34~; $1 ,542 

TYP !CAL 
RES I DENT! AL MUNICIPAL 

ELECTRIC ~~~~JRIC FACILITIES 8 UTILITY 5•6 
lLL & UTILITIES 

CP.&LC $34.64 CePhSw 

TESC $21 . 57 
City of 
Electra $19.78 

TP&LC $24.08 

HL&PC $22.42 

CP&LC $34.64 SW 

TP&LC $24.08 ApHLLKPh 

TP&LC $23.60 LSSpW 

TESC $20.02 

El Paso $26.98 
Elec. Co. 

CP&LC $34.64 

NUMBER OF 
BUS IN ESSES l 

237 

112 

100 

54 

190 

61 

115 

ECONOMIC BASE 1 •3 

Plants process aluminum, 
make metal products, 
clothing; rice drying 
and storage 

Agribusiness; oil center; 
varied manufacturing 

Varying manufacturing 
p 1 ants 

See section II 

See section II 

Agribusiness; several in-
dustrial plants 

See section II 

See section II 

See section II 

County seat; agribusiness 
and dairying center 

n 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 

CAPITA 
TOWN POPULATION l OR SMSA OR SMSA ' INCOHE4 

Farmers 29,000 Dallas- 18.85% $3,944 
Branch Ft. Worth 

SMSA 

Flores- 3,855 Wilson 26.76% $1 ,691 
ville 

Floy- 4,020 Floyd 68.1% $2,437 
dada 

Forest 8,236 Dallas- 89.% $3,036 
Hi 11 Ft. Worth 

SI~SA 

Fort 9,000 Pecos 60.8% $2 ,.;g] 
Stockton 

Fredricks- 5,730 Gi 1lespie 14.1% $2,520 
burg 

Freeport 12,550 Hous+-nn 81 l i ' $2,830 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELEC~RIC FAC I UTI ES 8 UTILITY 5•6 GILL & UTILITIES 

TP&LC $23.60 LSSpW 

Flores;i lle $37.42 ESW 
Electric 
Light & 
Power 
Sys tern 
(13.2 MWpd) 

Floydada 522.74 
Electric 
Dept. 
SPSC $26 07 

TESC $20.02 sw 

SPSL S21 . 01 CGSW 

Fredricks- $21.20 ESSpW 
burg Elec. 
Uti 1 i ty 
( 11 . 66 I~..Jpd \ 

HL&PC sz; az 

NUMBER OF 
6USINESSES 1 

100 

122 

250 

350 

ECONOMIC BASEl •3 

See section II 

County seat; agribusiness 
center 

County seat, plants make 
far, products, race cars, 
sheet metal goods, offset 
printing 

See section :r 

County seat, distribut1on 
center for industry; tire 
testiny center; garment 
plant 

County seat; plants make 
leather goods, trailers; 
food processing; agr1-
business; tourism 

enter for 1arge ch!'·rr~c•1 

rJevelop;;~ent ~ .)hrn:-'t:: 
fish1nq 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 

2 3 
CAPITA ELECTRIC 

TOWN PO PULA Tl Oli l OR SMSA OR SMSA ' INCOI~E4 UT !LIT'! 5 •6 

Friends- 5,690 Galveston- 71.20% $3,784 CPSC 
wood Texas City 

SMSA 

Friona 3,150 Parmer 64. H $2,815 SPSC 

Gaines- 13,980 Cooke 
ville 

21.53% $2,732 TP&LC 

Galena 12,645 Houston 81.11 ~ $3.134 HL&PC 
Park SMSA 

Gates- 4,790 Kileen- 27. 76:; $2.545 CPSC 
ville Temple 

SMSA 

George- 7,426 ~i 11 iamson 27.79~ $2,248 Georgetown 
town Water & 

Light 
Plane 
( 11.9:0 11.-lpd 

Giddings 3,015 Lee 18. 22~; $1 ,988 Giddings 
Light & 
Power 
Sys tefl' 
\S.~4 ~..:pd) 

Gilmer 5,011 Up sur 22.54:~ $2,518 SEPC 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELEC;RIC FACILITIES 

8 
NUMBER OF 

BILL & UTI LIT! ES BUSINESSES l 

$22.30 ESSpW 58 

$24.76 csw 93 

$24.08 ApCFgGcLK 370 
PSSpW 

$22.42 SSpW 90 

$22.30 sw 120 

$25. 31 ApCELPPhSSpW 156 

$21. 35 ApESW 110 

$21.30 csw 160 

ECONOMlC BASE 1 ,J 

See section II 

Grain elevators; meat pack-
ing plant; large feedlots; 
other agribusiness 

County sedt; factories make 
shoes, fishing lures, mo-
bile homes, aircraft equip-
ment; agribusiness; junior 
college 

See section II 

Snunty seat; agribusiness 

County seat; agribusiness 
center; university; plants 
make furniture, trailers, 
electronic products 

County seat; plants make 
boats, furniture, process 
meats; state seed 1 ab; state 
schoo 1 for fJoys 

County seat; plants make 
electrical conduits and 
fittings, ceramic bathroom 
accessories, dresses, ~ro-
cess meat and lumber 

n 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 

CAPITA
4 

ELECTRIC 
TOWN POPULATION l OR SMSA OR S~1SA ' INCOME UTILITY 5•6 

Glade- 5,625 Gregg- 25.% $2,421 SEPC 
water Up sur 

Gonzales 5,880 Gonzales 2.82% $2,050 Gonzales 
Electric 
System 
( 1 0. 65 MWpd) 

Graham 7,665 Young 49.77% $2,632 TESC 

Grape- 10,459 Dallas- 89.% $3,148 TP&LC 
vine Ft. Worth 

SMSA 

Green- 22,143 Hunt 43.2% $2,787 Greenville 
ville Municipal 

Light & 
Power 
Dept. 
(51.42 MWpd; 
58 r"r;gc) 

Groves 18,067 Bay City- 67.781, $3,167 GSUC 
Port Arthur 
Orange SMSA 

Hamilton 3,000 Hamilton -38. ·;, $2,286 CPSC 

Hamlin 3,310 Abilene 24.84% $2,741 WTUC 
SMSA 

TYPICAL 
RES !DENT! AL MUNICIPAL 
ELECJRIC 
BILL 

FACILITIES 8 & UTILITIES 

$25.80 ApCHHrLLK 
PhSW 

ApCEGCLph 
SSpW 

$20.44 AmApCFgHL 
LKSSpW 

$23.60 . LeLPhSW 

$25.31 AmApCEGC 
LMPSSpW 

$25.67 LSW 

$26.49 ApLKSSpW 

$26.03 sw 

NUMBER OF 
BUSINESSE3 1 

150 

190 

278 

153 

395 

100 

110 

75 

ECONOMIC BASE 1•3 

County seat; poultry ship-
ping, processing center; 
belt factory; feed mi 11 s; 
clay products 

County seat; plants make 
computer products, apparel, 
fences, fiberglass products, 
mobile homes, aluminum, 
floral products 

See section II 

County seat; plants process 
foods, electric parts, 
clothing, plastics, drill 
bits; aircraft modification 

See section II 

County seat; plants make 
garments, wood molding, 
trailers, steel products, 
fiberglass 

See section II 

n 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 CAP ITA4 ELECTRIC 5 6 TOWN fOPULA TI ON l OR SMSA OR S~ISA ' INCOME UTILITY • 

Harker 7,230 Kileen- 27.76% $2,347 TP&LC 
Heights Temple 

SMSA 

Haske 11 3,650 Haskell -67.79% $2,289 WTUC 

Hearne 5,500 Robertson -3.51% s 1 '799 Hearne 
Municipal 
Light 
Dept. 
(7 .2 MWpd) 

Hebbron- 4,050 Jim Hogg -13.75% $1.378 CP&LC 
ville 

Hedwig 3,255 Houston 81.11% $5,215 HL&PC 
Village SfiSA 

Henderson 10,645 Rusk -6 0 52': $2,643 GSUC 

Henrietta 3,010 Clay 0 $2,367 TESC 

Hereford 14,785 Deaf Smith 214 0 3'', $2,439 SPSC 

Highland 10,520 Dallas- 89. 'b $9,543 DP&LC 
Park Ft. Worth 

SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 
Eucvic 
BILL 

FACILITIES 8 & UTILITIES 

$24.08 p 

$26.03 AFgSSpW 

$28.25 ApCESSpW 

$34.64 . 
$22.42 sw 

$20.95 CCeLKPh 
SSpW 

$20.44 CSSpW 

$24.76 ApCeGcSp 

$23.78 AmP SSp 

NUMBER OF 
BUSINESSES] 

84 

100 

86 

328 

56 

325 

ECONOMIC BASE 1 ,J 

See section II 

County seat; farm trading 
center 

County seat; center for 
ranching, oil field activi-
ties 

See section II 

County seat; center for 
agribusiness, oi I industry 
activities; plants make 
bricks, clothing, fiber-
glass, other products 

County seat; mobile home 
factory; plant makes boots, 
saddles 

County seat; agribusiness; 
varied indus try 

See section II 

n 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA4 TOWN POPULATION] OR SMSA OR SMSA ' INCOME 

Highlands 3,462 Houston 81.11% $3,163 
SMSA 

Hillsboro 7,224 Hill 2.6% $2,177 

Hitch- 5,565 Galveston- n. 2o:; $2,341 
cock Texas City 

SMSA 

Hondo 6,000 Medina 30.6: $1 ,827 

Humble 3,2?8 Houston 81. 11% $3,151 
SMSA 

Hunters 3,959 Houston 81.11% $9,728 
Creek SMSA 
Village 

Hunts- 18,875 Walker 1~4.% 
ville 

Hurst 27,250 Dallas- 89.% $3,569 
Ft. Worth 
SMSA 

Ingleside 4,000 San Patricio -23.69% $2,565 

Iowa Park 6,000 Wichita 14 91 0 $2,845 
Fa 11 s SMSA 

Jacinto 9,563 Houston 81.11'. $2,314 
City SMSA 

TYPICAL 
RESIDENTIAL 

ELECTRIC 5 6 UTILliY ' 
ELEC}RIC 
BILL 

HL&PC $23.22 

TP&LC $24.14 

HP&LC $22.42 

Hondo $38.09 
Utilities 
Electric 
System 
(6. 46 MWpd) 

HL&PC $22.42 

HL&PC $22.42 

GSUC $25.67 

TESC $20.02 

CP&LC $34.64 

TESl $20.44 

HL&PC $22.42 

MUNICIPAL 
FACILITIES B NUMBER OF 
& UTILITIES BUSINESSES] 

66 

ApCLPSW 205 

SW 28 

110 

142 

AmApLSW 265 

CeLSSpW 420 

sw 42 

LSW 90 

LSSpW 

ECONOMIC BASE 1•3 

See section II 

County seat; gins; oil mill; 
grain processing 

See section II 

County seat; several small 
industrial olants 

See section II 

See section II 

County seat; state prison; 
university 

See section II 

Plants make tertil1zers, 
bullets, oil field equipment 

See 'ection II 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY

2 3 CAPITA4 
ELECTRIC 

POPULATION l UTILiTY 5 •6 TOWN OR SMSA OR SMSA ' INCOME 

Jacksboro 3,575 Jack -44.22% $2,314 TP&LC · 

Jackson- 9,840 Cherokee -1. 36% $2,562 GSUC 
vi 11 e 

Jasper 6,352 Jasper 41 1% $2,412 Jasper 
Electric 
System 
(19.9 MWpd; 

7.36 MWgc) 

Jefferson 3,000 Marion 17.58% $1 ,920 SEPC 

Karnes 2,970 Karnes 
City 

3.57;, $1.706 CP&LC 

Kaufman 4,750 Dallas- 89. ~s $2,688 TP&LC 
Ft. Worth 
SMSA 

Kenedy 4,185 Karnes 3.57o/, $1 ,958 CP&LC 

Kennedale 3,076 Dallas- 89. '; $2,667 TESC 
Ft. Worth 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELECJRIC FACILITIES 8 NUMBER OF 

BUSINESSES1 BILL & UTILITIES 

$24.08 ApSSpW 100 

$24.87 CLLKSW 345 

$20.53 CeELSW 197 

$21.30 93 

$34.64 sw 82 

$24.08 sw 99 

$34.64 ApSSpW 130 

$20.02 w 35 

ECONOMIC BASE1•3 

County seat; agribusiness; 
plants make garments; oil 
well servicing 

County seat; wood indus-
tries; plywood mills, saw 
mills; poultry processing 
plants; feed mills 

County seat; saw mills; 
plants make trailers, 
kitchen cabinets 

County seat; farm trading, 
p1·ocessing center; oil field 
servicing; plants make 
furniture, fiberglass, farm 
and oi 1 field equipment 

County seat; plants make 
steel products, furniture, 
clothing, oth~r products 

1 1vestock sales; food pro-
cessing; other agribusiness; 
plants make furniture, 
fiberglass, stoneware, 
other products, hunt1ng cen-
~er 

See section I I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 

2 3 CAPJTA4 ELECTRIC 
TOWN POPULATION1 OR SMSA OR SMSA ' INCOME UTILITY 5•6 

Kermit 7,884 Oall am 24.% $2,713 CPSC 

Kerrvi 11 e 14,472 Kerr 15.62% $2,639 LCRA 

Ki 1 gore 10,200 Gregg- 16.% $2,910 
Rusk 

Kings- 29,500 Kleberg 44.60% $2,156 CP&LC 
ville 

Kleberg 6,000 Dallas- 89.% $2,131 TP&LC 
Ft. Worth 
SMSA 

La Gr>nge 4,600 Fayette 29.% $3,060 La Grange 
Utilities 
(7.1 MWpd) 

Lake 13,786 Houston 81. m; $3,742 HL&PC 
Jackson SMSA 

Lakeview 3,567 Bay City- 67.78% $3,376 GSUC 
Port Arthur-
Orange SMSA 

Lake 4,958 Dallas- 89.% $3,008 TESC 
Worth Ft. Worth 
Village SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELECJRIC FACILITIES 8 NUMBER OF 
BILL & UTILITIES BUSINESSES! 

$21.01 csw 156 

$26.02 AmApGeL 395 
LKPPhSSpW 

CHLLKSSpW 440 

$34.64 CFGLSSpW 360 

$23.60 10 

$28.76 CESW 125 

$22.42 LSSpW 110 

$25.63 

$20.02 LSW 

ECONOMIC BASE 1•3 

County seat 

County seat; tourist center; 
nearby recreation camps; 
plants make boats and rec-
reation equipment, jewelry; 
junior college 

Junior college; oil center; 
plants make ceramics, 
clothing, mobile homes, 
other products 

County seat; industrial 
plants; university; head-
quarters of King Ranch 

See section II 

County seat; plants make 
boats, 1 aminated timber, 
livestock feed, process 
meats and other food pro-
ducts 

See section II 

See section II 

See section II 

CJ 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COIJNTY BY COUNTY 2 3 CAPITA4 TOWN POPULATION 1 OR SMSA OR SNSA ' INCOME 

La Marque 17,000 Galveston- 71. 20'i $3,081 
Texas City 
SMSA 

Lamesa 11 ,575 Dawson -71.51% $2,696 

Lampasas 6,150 Lampasas 10.41% $2,370 

Lancaster 14,000 Dallas- 89. ~; $3,203 
Ft. Worth 
SMSA 

LaPorte 7,149 Houston 81.11% $3,232 
SMSA 

League 12,695 Galveston- 71.20% $3,548 
City Texas City 

S~lSA 

Level- 11,445 Hackley -71.29~ $2,474 
land 

Lewis- 18,425 Dallas- 89.% $3,209 
ville Ft. Worth 

SMSA 

Liberty 6,175 Houston 81.11% $2,824 
sr~sA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELECJRIC FACILITIES 8 UTILITY 5•6 BILL & UTILITIES 

CPSC $22.30 

TESC $20.44 ApSSpW 

Lampasas $21.97 ApCeGeLSSpW 
Pub 1 ic 
Utilities 
( 11 . 95 r~Wpd) 

TP&LC $23.60 LSSpW 

HL&PC $22.42 

CPSC $22.30 

SPSC $24.76 ApCSSpW 

CPSC $22.56 

Liberty $23.30 AmApCELsspW 
Light & 
Power 
Dept.; 
GSUC $25.63 

NUMBER OF 
BUSINESSES I 

120 

290 

145 

140 

158 

84 

252 

198 

80 

ECONOMIC BASE 1•3 

See section II 

County seat; agribusiness; 
food processing 

County seat; ranching, 
hunting center; plants make 
feeds, plastics, mobile 
homes, apparel 

See section II 

See section II 

See section II 

County seat; petroleum pro-
cessing, agribusiness in-
eluding vegetable, oil mill, 
fertilizer plant, cotton 
gins; community college 

See section II 

County seat; port on barge 
canal; sulfur, oil, chemi-
cals, timber, steel pro-
cessing and shipping 

l) 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 

2 3 CAP ITA4 TOWN POPULATiON l OR SMSA OR SMSA ' INCOME 

Little- 6,950 Lamb -72 0 38 $2,245 
field 

Livingston 4,150 Polk 22.11% $2,422 

Lockhart 7,270 Caldwell 41. 70% $2,070 

Lufkin 25,430 Angelina 61.53% $2,698 

Luling 5,020 Ca 1 dwell 41. 70% $2,004 

Lumberton 5,500 Bay City- 67.78% 
Port Arthur 
Orange SMSA 

McGregor 4,365 Waco 50. 83~6 $2,203 
SMSA 

McKinney 15,833 Dallas- 89.% $2,500 
Ft. Worth 
SMSA 

Madison- 3,000 ~1adison 27.57~£ $2,292 
ville 

Mansfield 5,000 Dallas- 89.% $3,244 
Ft. '_./orth 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC 5 6 ELECJRIC FACILITIES 
UTILITY ' BILL & UTILITIES8 

SPSC $24.76 ApPSW 

Livingston $24.10 AmApEFgGch 
Municipal SSpW 
Light 
Dept. 
( 9.1 MWpd) 

Lockhart $23.90 ApCEHLPhSW 
Utilities 

TP&LC $24.08 PSSPW 

Luling $20.33 ApEGcHSSpW 
Utilities 

GSUC $25.63 

TP&LC $24.08 ApCPhSW 

TP&LC $24.08 CEGcLPPhSSpW 

GSUC $25.63 sw 

TESC $20.02 SSpW 

NUMBER OF 
BUSINESSES1 

170 

150 

50 

557 

170 

94 

270 

95 

75 

ECONOMIC BASE1 •3 

County seat; agribusiness 
and trade center 

County seat; center for 
oil, lumbering, tourism 

County seat; manufacturing 
p 1 ants 

County seat; college; center 
of timber industry 

Oil industrial center; meat 
processing plant 

See section II 

See section II 

County seat; varied industry 

County seat; farm trading 
center; plants make work 
clothes, fiberglass products 

See section II 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 

CAP ITA4 ELECTRIC
5 6 TOWN POPULATION l OR Si~SA OR Sf~SA ' INCOME UTILiTY ' 

Marl in 6,391 Falls 28.83~; $2,206 SESC 

Marsha 11 23,745 Harrison 14.85% $2,546 SEPC 

Mathis 5,625 San Patricio -23.69% $1 ,208 CP&LC 

Memphis 3,477 Hall -26.87~ $2,575 WTUC 

Mercedes 11 • 000 McAllen- 3.31% $1 ,230 CP&LC 
Pharr-
Edinburg 
SMSA 

Mexia 6,050 Limestone -22.47% $2,068 SEPC 

Mineola 4,050 Wood 4. ;; $2,806 SEPC 

Mi nera 1 17,850 Dallas- 89.% $3.010 TP&LC 
Wells Ft. Worth 

SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELECtRIC 
BILL 

FACILITIES B 
& UTILITIES 

$24.87 ACSW 

$20.95 AmCLSW 

$34.64 SW 

$26.03 AmApChSSp 

$34.64 

$24.87 AmApCLP 
PhSW 

$21.30 SW 

$24.08 ApCLLKPS 
SpW 

"lUMBER OF 
BUSINESSES1 

150 

445 

110 

95 

150 

155 

127 

308 

ECO.•Wt·HC BASEl' 3 

County seat; agribusiness; 
turkey processing; busi-
ness printing; rug manu-
facturing 

County seat; petroleum, 
lumber processing; chemi-
cals; steel products; 2 
colleges 

County seat; bed sheet 
manufact~ring plant; mo-
bi 1 e home factory; cotton 
gins, compressors; grain 
e 1 eva tors 

See section II 

Agribusiness center; whole-
sale grocery distribution; 
furniture, sportswear, 
other products 

Farm trade, tourism center; 
plants make clothing, farm 
products 

Plants make plastic, elec-
tronic products, bricks, 
feeds, clothes, other 
products 

CJ 
I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA4 TOWN POPULATiON l OR SMSA OR SMSA ' INCOME 

Mission 13,100 McAllen 3. 31% $1 ,517 
Pharr-
Edinburg 
SMSA 

Monahans 8,350 Ward -76.22% $2,749 

Mt. 
Pleasant 10,160 Titus 11 . 37% $2,622 

Muleshoe 4,610 Bailey -66.25 $3,182 

Nacog- 24,000 Nacodoches 47.52% $2,449 
doches 

Navasota 5,225 Grimes 4.10% $1 .993 

Nederland 17,000 Bay City- 67.78% $3,088 
Port Arthur-
Orange SMSA 

New 4,730 Bowie 38.58% $2,928 
Boston 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELEC}RIC FACILITIES 8 UTILITY 5 •6 BILL & UTILITIES 

CP&LC $34.64 CCeGcHLP 
PhSw 

TESC $20.44 ApCSSpW 

SEPC $21.30 ApCFgLS 
SpW 

SPSC $24.76 ApLSSpW 

TP&LC $24.08 APCFgLLK 
MPSSeW 

GSUC $25.63 ApCGSW 

GSUC $25.67 LSW 

SEPC $21.61 AmSSpW 

NUMBER OF 
BUSINESSES 1 

225 

320 

285 

415 

125 

180 

77 

ECONOMIC BASE1' 3 

See section II 

County seat; center for oil, 
agribusiness activities; 
plants make dresses, oil 
field equipment 

County seat; plants make mo-
bile homes, doors, campers; 
process beef, poultry, dairy 
products 

County seat; gannent fac-
tory; feed lots, feed pro-
cessing 

County seat; plants make 
business forms, brass 
valves, machine fittings, 
wood products, sheeting, 
fertilizer, candy; process 
poultry; university 

Agribusiness center for 
parts of 3 counties; small 
manufacturing 

Oil and chemical plants 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA4 TOWN POPULATION l OR SMSA OR SMSA ' INCOME 

New 18,000 San Antonio 34.53% $2,467 
Braunfels SMSA 

N. Rich- 16,514 Dallas- 89.% $3,708 
land Ft. Worth 
Hills SMSA 

Olney 3,730 Yo~ng -49.77% $2,657 

Orange 26,900 Bay City- 67.78% $2,761 
Port Arthur-
Orange SMSA 

Ozona 3,245 Crockett -63.78':; $2,S90 

Palacios 3,642 Matagorda 38. ~' $2' 156 

Pales- 15,600 
tine 

Anderson 6.41% $2,491 

Pampa 20,979 Gray 19.% $3,068 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC ELECJRIC FACILITIES 8 UTILITY 5•6 BILL & UTILITIES 

New $27.05 ApCCeFFgCg 
Braunfe 1 s LKPhSSpW 
Electric 
Dept. 
(54.5 MWpd) 

TESC $20.02 

CPSC $24.24 

GSUC $25.67 LSSpW 

WTUC $26.43 

CP&LC $34.64 

TP&LC $24. 08 ApCSSpW 

SPSC $24.76 AmCeFg 
LSSpW 

NUMBER OF 
BUSINESSES l 

500 

125 

400 

65 

65 

390 

460 

ECONOMIC BASE 1 •3 

County seat; textile, furni-
ture, metal products, fac-
tories, tourism 

See section II 

Agribusiness center; plants 
make apparel, recreational 
vehicles, weather equipment, 
rifles, aluminum, wood 
products 

See section II 

County seat; trade center 
for large ranching area, 
hunting leases 

County seat; junior college; 
manufactures containers, 
meat, auto equipment, wood 
products, railroad yards 

County seat; petrochemical 
plants; feedlots; meat 
packers, other industry 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
DR 1973 BY COUNTY BY COUNTY 2 3 

CAP ITA 
TOWN POPULATiON 1 OR SMSA OR SMSA ' INC0~1E 4 

Paris 24,050 Lamar 28 0 34~~ $2,410 

Pearland 7,400 Houston 8lo11% S3,403 
SMSA 

Pear 3,697 Bay City- 67o78% $2,908 
Ridge Port Arthur-

Orange SMSA 

Pearsall 5,665 Frio 70o99% $1 '541 

Pecos 13,450 Reeves 41 0 90% $2,232 

Perryton 8,100 Ochiltree 36o26;; $3,104 

Pharr 16,000 McAllen- 3o3L $1 ,229 
Pharr-
Edinburg 
SMSA 

Pittsburg 3,875 Camp 180;; $2,095 

TYPICAL 
RESIDENTIAL MUNICIPAL 

G~~~:~~c5,6 ELECJRIC FACILITIES 8 
I J. l ~ I BILL & UTILITIES 

TP&LC $24o08 ApF(JLLK 
PPhSW 

~:P&LC $21 0 17 sw 

GSUC $25o63 sw 

CP&LC $34064 GLPPhSW 

CPSC $21001 ApCGcPh 
SSpW 

CPSC $24 0 91 ApGGcSSpW 

CP&LC $34 0 64 

SEPC $21 ,30 

NUMBER OF 
BUSINESSES 1 

460 

130 

125 

288 

226 

260 

97 

ECONOMIC BASE 1 ,) 

County seat; plans to make 
canned soups, steam genera-
ting equipment, apparel, 
food products, farm sup-
plies; co~munity college 

See section II 

See section II 

County seat; oil, ranching 
center, food processing; 
melon, vegetable, livestock 
shipping 

County seat; ranching, oil 
industry center; vegetables, 
cotton marketing, sulfur 
processing; auto proving 
grounds; plants make gar-
ments, pumps 

County seat; cattle feeding; 
grain center; plastics 
plant 

Agribusiness and trading 
center 

County seat; severa 1 indus-
tries 

("") 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE 
OR 1973 BY COUNTY BY COUNTY2 3 TOWN POPULATION l OR SMSA OR SMSA ' 

Plainview 20,916 Hale 19.30% 

Plano 22,800 Da 11 as- 81.% 
Ft. Worth 
SMSA 

Pl easan- 5,510 Atascosa 25.04% 
ton 

Port 3,400 Galveston- 71.20% 
Bol iver Texas City 

SMSA 

Port 3,740 Browns vi 11e- 24.96% 
Isabel Harlingen-

San Benito 
SMSA 

Portland 8,000 Corpus 24.14% 
Christi 
SMSA 

Port 12,142 Calhoun 52.21% 
Lavaca 

Port 11 '150 Bay City- 67.78% 
Neches Port Arthur 

Orange SMSA 

Post 4,010 Garza -75.33o; 

Poteet 3,012 Atascosa 25.04% 

Prarie 3,875 Houston 81 .11% 
View SMSA 

TYPICAL 
PER- RESIDENTIAL 
CAPITA

4 INCOME 
ELECTRIC 5 6 UTILITY ' 

ELEC}RIC 
BILL 

$2,708 SPSC $24.76 

$3,414 TP&LC $23.60 

$1,978 CP&LC $34.64 

$1 ,432 CP&LC $34.64 

$3,018 CP&LC $34.64 

$2,382 CP&LC $34.64 

$3,012 GSUC 525.67 

$2,786 SPSC $24.74 

Sl, 344 CP&LC $34.64 

$1 ,448 GSUC $22.42 

MUNICIPAL 
FACILITIES 8 NUMBER OF 
& UTILITIES BUSINESSES 1 

ApGCLPh 480 
SSpW 

GcLSSpW 300 

ApPhSSpW 140 

17 

140 

SSpW 110 

HrSSpW 200 

LWWpW 90 

94 

35 

3 

ECONOMIC BASE 1 •3 

County seat; meat packing 
plants; other industry; 
co11 ege 

Boats, metals, other manu-
facturing; research centers 

See section I I 

See section II 

See section II 

County seat; fishing and 
tourist center; chemical and 
other manufacturing 

See section II 

County seat; textile mill 

University 

n 
I 

N 
0'1 



1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE 
OR 1973 BY COUNTY BY COUNTY 2 3 TOWN POPULATION l OR SMSA OR SMSA ' 

Premont 3,250 Jim Wells -3.1% 

Quanah 3,975 Haredman 34.32% 

Rando 1 ph 5,329 San 34.53% 
Antonio 
SMSA 

Ranger 3' 194 Eastland -17.5% 

Raymond- 7' 987 Wi llacy -75.95% 
ville 

Refugio 4,950 Refugio 73.03% 

Richland 8,865 Dallas- 89. '\ 
Hills Ft. Worth 

SMSA 

Richmond 6 '925 Houston 81.11'; 
SMSA 

Rio Grande 5,720 Starr -39.08% 
City 

River Oaks 8,193 Dallas- 89.% 
Ft. Worth 
SMSA 

Robinson 4,000 W~co 50.83% 
SMSA 

TYPICAL 
PER- RES I DENT! AL 
CAPITA

4 
INC~ 

ELECTRIC 5 6 UTILITY ' 
ELECJRIC 
BILL 

$2,120 CP&LC $34.64 

$2,872 WTUC $26.03 

$2,491 CPSB $33.05 

$1 ,809 TESC $20.44 

$1 ,271 CP&LC $34.64 

$2,507 CP&LC $34.64 

$3,993 TESC $20.02 

$2' 116 HP&LC $22.42 

$1 'l 75 CP&LC $34.64 

$3,313 TESC $20.02 

$2,709 TP&LL $24.08 

MUNICIPAL 
FACILITIES 8 NUMBER OF 
& UTILITIES BUSINESSES 1 

GSW 38 

ApCSSpW 96 

AmApCe 60 
HSSp 

CGcSSpW 168 

SSpW 122 

LSW 

sw 73 

130 

SW 

ECONOMIC BASE 1•3 

County seat; agribusiness; 
plant ~akes surgical gar-
rnents 

See section II 

Oil field center; Junior 
college 

County seat; agribusiness 
and oi 1 center 

County seat; center for 
petroleum production, 
agribusiness activities 

See section II 

See section I I 

County seat; ayribusiness 
center; brick factory 

See sect 10n I I 

See >ection r I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY 2 3 

CAP ITA
4 TOWN POPULATION l OR SMSA GR SMSA ' INCOME 

Robs town 16,394 Corpus 24.14~~ $1 '790 
Christi 
SMSA 

Rockdale 4,722 Milam -42.4~ $2,525 

Rockport 4,007 Aransas 39.32% $2,815 

Rockwa 11 3,600 Dallas- 89.% $2,866 
Ft. Worth 
SMSA 

Rosen- 14,528 Houston 81. ll% $2,557 
berg SMSA 

Round 3,500 Williamson 27.79% $1 ,876 
Rock 

Rusk 4,930 Cherokee -1.36% $2,084 

San 3,000 San Agustine 18. 58j. $1,915 
Augustine 

San 16,840 Brownsville- 24.96% $1 ,355 
Benito Harlingen-

San Benito 
SMSA 

San 4,500 Duval 3.42% $1 ,299 
Diego 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC 5 6 UTILITY ' 
ELECJRIC 
BILL 

FACILITIES 8 & UTILITIES 

P.obstown $36.69 EGLPhSSp 
Utility 
System 
(20.5 MWpd) 

TP&LC $24.08 CSSpW 

CP&LC $34.64 sw 

TP&LC $24.08 APCSW 

HL&PC $22.42 CCeSSpW 

TP&LC $24.08 

SESC $24.87 HSW 

San $22.00 CEHPSW 
Agustine 
Light & 
Water 
Dept. 

CP&LC $34.64 AmApPSSpW 

CP&LC $34.6~ 

NUMBER OF 
BUSINESSES 1 

200 

90 

180 

80 

220 

85 

106 

80 

]go 

35 

ECONOMIC BASE 1 •3 

See section II 

Large aluminum plant 

County seat; fishing and 
tourist center 

County seat; plants make 
aluminum, leather goods 

See section II 

Plants make electronic 
equipment, generators, lime, 
tools 

County seat; pulpwood ship-
ping center; woodworking 
plants; mild processor 

County seat; plants process 
poultry; make boats, feed-
mills; l~mbering 

Agribusiness; tourism; 
varied manufacturing 

County sPat; ranching, oil 
field, tourist center 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA

4 TOWN POPULATION 1 OR SMSA OR SMSA ' INCOME 

San Juan 5,100 Edinburg- 3.31% $1,375 
Pharr-
MeA llen 
51-ISA 

San 20,000 Austin 73.187, $1 ,947 
Marcos SMSA 

Schertz 5,500 San 34.53% $2,289 
Antonio 
SMSA 

Seabrook 3,242 Houston 81.11% $4,232 
SMSA 

Seago- 6,250 Dallas- 89. ~~ $2,550 
ville Ft. Worth 

SMSA 

Seguin 16,510 San 34.53% Sl, 971 
Antonio 
SMSA 

Seminole 5,050 Gaines 27 .87"!, $2,565 

Seymour 3,494 Baylor 26.% $2,764 

TYPICAL 
RESIDENTIAL 

ELECTRIC 5 6 UTILITY ' 
ELECJRIC 
BILL 

CP&LC $34.64 

LCRA $26.02 

Guadalupe $31 .80 
Valley 
Elec. 
Coop 

HL&PC $22.42 

TP&LC $24.08 

Seguin $30.90 
Electric 
Systems 
(21.5 MWpd; 

.5 MWgc) 

SPSC $24.76 

TESC; $24.36 
Seymour $23.48 
Mun1cipal 
Light 
Plant 

MUNICIPAL 
FACILITIES 8 NUMBER OF 
& UTILITIES BUSiNESSES 1 

sw 90 

ApCLSSpW 340 

SWSp 32 

SSpW 45 

sw 150 

CEGePhSSpW 400 

sw 155 

AmApESSpW 111 

ECONOMIC BASE 1•3 

See section II 

University; see section 
II 

See section II 

See section II 

See section II 

See section II 

County seat; market for 
farmers, oil workers; petro-
chemical plants; plants 
make campers, anchors, 
paints 

County seat; agribusiness 
center 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA

4 TOWN POPULAT;0:< 1 OR SMSA OR SMSA ' INCOME 

Sherman 30,000 Sherman- 73.82 $2,987 
Denison 
St1SA 

Silsbee 10,000 Bay City- 67.78% $2,365 
Port Arthur-
Orange SMSA 

Sinton 5,750 San Patricio -23.69% $2,147 

Slaton 7,200 Lubbock -9.05~, $2 '138 
SMSA 

Smith- 3,000 Bastrop 21. o5:• $1 '932 
ville 

Snyder 11 '365 Scurry 67.33 $2,678 

Spearman 3,800 Hans ford 28.86% $3,164 

Spring 3,170 Houston 81.11:, $4,616 
Valley SMSA 

Stafford 3,500 Houston 81.11% $2 '773 
SMSA 

Stamford 4,550 Haskell -67.97% $2,538 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC5 6 UTILITY ' 
ELEC~RIC 
BILL 

FACILITIES 8 & UTILITIES 

TP&LC $24.08 ArnApLPPh 
SSpW 

GSUC $25.63 CLSW 

CP&LC $34.64 GcLLKPhSSpW 

SPSC $24.76 sw 

Smithville $19.79 CELSW 
Light & 
Water 
Dept. 
( 4. 5 MVIpd) 

TESC $20.11 sw 

CPSC $24.91 ApGSSpW 

HL&PC $22.42 s 

HL&PC $22.42 ApCEHSSpW 

WTUC $26.03 ApCLKSSpW 

NUMBER OF 
BUSINESSES 1 

574 

150 

160 

150 

65 

291 

116 

75 

l 05 

ECONOMIC BASE 1•3 

See section II 

Trade, manufacturing cen-
ter; timber products; oil, 
gas processing, rail divi-
sion point 

County seat; oil, agri-
business center 

See section II 

Varying manufacturing plants 

County seat; plants process 
oil, gas, magnesium; rnake 
apparel, mobile homes, other 
products 

County seat; feedlots; cen-
ter for grain marketing 
and storage; gas processing 

See section II 

See section II 

Agribusiness; apparel rnanu-
facturi ng 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE 
OR 1973 BY COUNTY BY COUNTY2 3 TOWN POPULATION l OR SMSA OR SMSA ' 

Stephen- 9,730 Erath 15.% 
ville 

Sugar 3,950 Houston 81.11% 
Land SMSA 

Sulphur 11 ,400 Hopkins 27.% 
Springs 

Sweeney 3,210 Houston 81. 11% 
SMSA 

Sweet 12,220 Nolar -65.62% 
Water 

Taft 3,300 San Patricio -23.69% 

Tahoka 3,050 Lynn -74.78 

Taylor 9,616 Williamson 27 0 79'; 

Terell 16,000 Dallas- 89.% 
Ft. Worth 
SMSA 

Terrell 5,225 San Antonio 34.53% 
Hills SMSA 

TYPICAL 
PER- RES I DENT! AL 
CAPITA4 INCOME_ 

ELECTRIC 5 6 UTILITY_'_ 
ELECJRIC 
BILL 

$2,433 TP&LC $24.08 

$3,652 HL&PC $22.42 

$2,734 TP&LC $24.08 

$2,951 HL&PC $22.42 

$2,359 TESC $20.44 

$2,048 CP&LC $34.64 

$2,302 SPSC $24.76 

$2,017 TP&LC 524 0 08 

$2,044 TP&LC $24.08 

$8,197 CPSB $33.05 

MUNICIPAL 
FAC I LIT! ES B NUMBER OF 
& UTILITIES BUSINESSES 1 

AmCPSSpW 243 

sw 28 

ApLLKPSSpW 331 

45 

AmApCFgGe 250 
LLKPPhSSpW 

62 

ApSSpW 60 

ApCLPjSSpW 248 

ApCLSW 225 

ECONOMIC BASE 1 •3 

County seat; university; 
varied agribusiness; plas-
tic plant 

See section II 

County seat; ~ilk plants; 
factories make candy, 
clothing, bricks, valves, 
points, plastics, motor 
homes, weather balloons, 
shutters 

See section II 

County seat; plants make 
gypsum products, cement, 
metal detectors, brooms, 
clotning; process beef, 
cotton 

County seat; agribusiness 
center 

See section II 

See section II 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE 
OR 1973 BY COUNTY BY COUNTY 2 3 TOWN POPULATION l OR SMSA OR SMSA ' 

Tex- 30,000 Texarkana 71.47% 
a rkana SMSA 

Tulia 5,500 Swisher 26.76% 

Universal 7,613 San Antonio 34.53% 
City SMSA 

Uva 1 de 10,871 Uvalde 7.47% 

Vidor 10,000 Bay City- 67.78% 
Port Arthur-
Orange SMSA 

Watauga 3, 778 Dallas- 89. :; 
Ft. Worth 
SMSA 

Waxa- 14,240 Dallas- 89.% 
hac hie Ft. '.lorth 

SMSA 

Weather- 13,300 Dallas- 89. 
ford Ft. Worth 

SMSA 

TYPICAL 
PER- RES I DENT! A~ 
CAPITA4 INCOME 

ELECTRIC 5 6 UTILITY ' 
ELECJRIC 
BILL 

$2.724 SESC $20.80 

$2,518 Tulia $36.45 
Power & 
Light 
(15 MWgc) 

$3,087 CPSB $33.05 

$1 ,904 CP&LC $34.64 

$2,204 GSUC $25.67 

TESC $20.62 

$2,575 TP&LC $22. 08 

$2,808 Weatherford $19.34 
Elec., Light 
& Water 
Sys tern 
( 17 11wpd; 

5 Mwgc) 

MUNICIPAL 
FACILITIES 8 NUMBER OF 
& UTILITIES BUSINESSES 1 

APCLLKPh 990 

ELKSW 156 

SW 145 

ApCCeFgG 302 
GcSSpW 

120 

232 

300 

ECONOMIC BASEl ' 3 

Distribution, manufacturing 
center; college; university; 
Texas correctional unit 

County seat; center for 
farming activities; plants 
make clothing, farm imple-
ments, lotions, fertilizers; 
meat processors 

See section II 

County seat; plants make 
clothes, asphalt products, 
pipes; process vegetables, 
wool, mohair; junior college 

See section II 

See section II 

County seat; plants make 
glass, fiberglass, refri-
geration equipment, con-
tainers, clothing, college 

See section I I 
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1970-2000 
PROJECTED 

CITY LOCATION GROWTH RATE PER-
OR 1973 BY COUNTY BY COUNTY2 3 CAPITA

4 TOWN POPULATION 1 OR SMSA OR SMSA ' INCOME 

Webster 3,250 Houston 81.11% 
SMSA 

Wellington 3,215 Collings- -44.67% $1 ,831 
worth 

Weslaco 16,824 McAllen- 3.31% $1,778 
Pharr-
Edinburg 
SMSA 

West 3,375 Houston 81.11% 52,724 
Columbia sr~sA 

W. Uni- 14,750 Houston 81.11% $4,624 
vers i ty SI~SA 
Place 

W. Worth 4,758 Dallas- 89.% $2,464 
Village Ft. Worth 

SMSA 

Wharton 9,456 Wharton -47.06% $2,189 

Whitesboro 3,000 Sherman- 73.82% $2,196 
Denison 
SMSA 

TYPICAL 
RESIDENTIAL MUNICIPAL 

ELECTRIC5 6 UTILITY ' 
ELEC}RIC 
BILL 

FACILITIES 8 & UTILITIES 

HL&PC $22.42 

WTUC $26.03 

CP&LC $34.64 

CPSC $22.42 

HL&PC $22.42 

TESC $20.02 

HL&PC $22.42 

Whitesboro $29 0 38 
Municipal 
Light & 
Power 
Dept. 
(18 MWpd; 
2.86 MWgc) 

NUMBER OF 
BUSINESSES 1 

40 

82 

278 

56 

150 

70 

ECONOMIC BASE1 •3 

See section II 

County seat; 2 feedlots; 
other agribusiness 

Food processing center; many 
agribusinesses; clothing 
manufacturing; steel fabri-
cator; tourist center; cit-
rus and vegetable research 

See section II 

See section II 

See section II 

County seat; plants process 
minerals, rice, hides, clay 
aggregate, microfilm1ng; 
aircraft manufacturing; 
beverage packing; junior 
college 

See section II 
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1970-2000 
PROJECTED 

CITY LOCATION . GROWTH RATE 
OR 1973 BY COUNTY BY COUNTY2 3 TOWN POPULATION l OR SMSA OR SMSA ' 

White 13,449 Dallas- 89.% 
Settlement Ft. Worth 

SMSA 

Windcrest 3, 371 San Antonio 34.53% 
sr~sA 

Winnie 5,512 Chambers 45.28% 

Winnsboro 3,195 Wood 4.;. 

Woodway 5,137 Waco 50.83% 
SMSA 

Yoakum 5,755 Lavaca -34.251: 

PER-
CAPITA4 INCOME 

ELECTRIC5 6 UTILITY ' 

$2,835 TESC 

$4,979 CPSB 

$2,518 Brazos 
E1ec. 
Coop. 

$2,986 TP&LC 

$1 ,931 Yoakum 
Municip31 
Utilities 
(4.16 MWpd) 

TYPICAL 
RESIDENTIAL MUNICIPAL 
ELECJRIC 
BILL 

FACILITIES 8 & UTILITIES 

$20.02 

$33.05 

$21.30 

$24.08 

$31 .65 

NUMBER OF 
BUSINESSES! 

76 

120 

180 

ECONOMIC BASE 1 •3 

See section II 

Sec section II 

See section II 

Plants make leather 900ds, 
furniture. process toods 

n 
I 
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1Dallas ~orning News, Texas Almanac 1975-1976. 

2Dudley L. Poston, Population Projections for Texas Counties: 1980-2000, The University of Texas at Austin Population Research Center, 
June, 1973. 

3Department of Commerce, Population and Economic Activity in the United States and Standard Metropolitan Statistical Areas, Department 
of Commerce, July, 1972. 

4u.s. Department of Commerce, Characteristics of the Population 1970, Tables 107 and 118. 

5Electrical World, Directory of Electric Utilities, N.Y.: McGraw-Hill, Inc., 1975. 

6Figures in parentheses represent peak demand and generating capacity. 

7Federal Power Commission, Typical Electric Bills, 1975. 

8Texas Municipal League, "Texas Municipal Taxation and Dept., 1976," Texas Town and City, t1arch, 1976. 
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Abbreviations used for Electric Utilities 

CP&CL 
CPSB 
CPSC 
DP&LC 
GSUC 
HL&PC 
LCRA 
SEPC 
SPSC 
TESC 
TP&LC 
WTUC 

-Central Power and Light Co. 
- City Public Service Board of San Antonio 
-Community Public Service Co. 
-Dallas Power and Light Co. 
- Gulf States Utilities Co. 
- Houston Lighting and Power Co. 
- Lower Colorado River Authoirty 
- Southwestern Electric Power Co. 
-Southwestern Public Service Co. 
- Texas Electric Service Co. 
-Texas Power and Light Co. 
-West Texas Utilities Co. 

Abbreviations used for Municipal Utilities and Facilities 

Am - Auditorium 
Ap - Airport 
C - Cemeta ry 
Ce - Civic center 
E - Electric 
Fg - Fairgrounds 
G - Gas 
Gc - Golf course 
H - Hospital 
Hr - Boat harbor or marina 
L - Library 
Lk - Lake 
P - Parking lot 
Ph - Public housing 
S - Sewer 
Sp - Swimming pool 
T - Transit system 
W - Waterworks 
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S~SA • &Bl~f~[, TEX. 
~~~· CODE ~UMeE~ • 1001 

POPULATION, E~~LOYMENT, PE~5CNAL INCCME, ~NO E~RNINGS BY INDUSTRY, >'ISTORICAL AND PROJECTED. 
SELECTE<l YEARS, 19~0 - 2020 

1950 1959 1968 I97C 19H 1980 1985 ~~QO ZOOJ 

PC~JLATIC~. ~IOYEA~ 86.236 11R,I82 119o209 114,542 119.900 122.500 126.800 I)J,JOO l•l.OOC 
"E~ (AP!•A I~CO~E ftQb7S.I• l tA5b 2.210 2,a40 3tlbb 3.!198 , .. 237 , .. a 5o 5•566 7t~.t9C 

~EH (~~IT& JN(~ME QE~ATI~E IUS•I,OOI ,90 ,91 ,86 ,91 ,88 ,89 ,90 ,9u ,9C 

TOTA~ E~~LO'~ENT 32·124 47,2A1 46o800 48o200 4t9tE-00 ~4 ,/00 

,:-•.o.::\ ... t'Y"'f~T/~CPULATICt-4 RATIO .37 ,40 ,38 olR • 38 . )~ 
IN T~OuSoNCS OF i967 S 

iCi.:.L pp;;ct-. .W.L INCOME • l60o031 26 i. ·234 H8o522 362 obla 431.600 519·'-00 616ol00 730t900 1•071 ... 00 

TAL E :.~·•1 ~.( S 12bt795 209.338 25Ao776 275o297 326.600 392,700 "'64.800 550o200 7Qq,zoo 

LGPICLLT~P(, ~CPE~TRY' F~S~ERI[S 17o009 11.796 llo860 19.74«; 14.000 u .800 1,..300 l4t700 11·•00 
A. Gr.' I (UL !·;PE 16.914 1lo732 lloR51 1Q,740 14.000 13o801J 14.200 l4t700 11 ,.;.oo 
F0~F5T~Y & FISHERIES 95 64 9 9 151 I 51 lSI lSI lSI 

a.o tNt ~,r l6.ZQ8 11 '7Q7 12o5l8 10.905 llo 900 14.000 14.~00 1 ~.too lb.700 

·=~~:.E ~fT:?.:L(J~ t NATU~Al GAS 15,')07 10,700 IDI COl COl CDI COl COl <DI 
·.~~~FTALLIC. fX(EP! FUELS 791 lo091 101 I[JI COl COl ((J) IDI CUI 

(Q~HRA(T (C"j5Jrl'J( T i(JN 7,Q06 Q,40K 11.374 lit .102 ~5.800 18o700 22 olOO 26 .too 38o00C 

w:~4,_,F;.(T·....:~~~,.: 12t8b7 2~.0"'2 25 .on 26.313 JQ,sCO 35o000 40,100 45,q00 62o3CO 
~OC.:) t. .-. J~ .. :;;:ED PRODUCTS 7,274 7.01Q dt511t 8,347 9o300 lOt lOU IOoilOO 1lo500 llo800 
T(~1IL£ ~!~L PPGOUCT~ lob15 
AP~'APEL & ~~~-E~ FAa~Ir PRODUCTS 101 COl IDI I<JI CDI CDI <DI COl it\) 

LJ."'MER PP.J0U(T5 l.: F"uJ.fNITURE CDI COl 167 lOb t 5 ~ 151 I 51 151 ,~, 

P~r~Q & ~LL!EO P~QOUCTS COl 101 (01 101 COl ,~, COl CDI lDI 

P~l"iTI~~ & ~~ALIS~J~G CDI COl COl COl 101 lrll COl CCI lUI 

(,...~·':CAl". t.r ''LLI~D t-JPOOUCTS 101 COl 372 187 I 51 lSI 151 I 51 I 51 
o:-i·"tC''. El''' ;Ji~lto..ING IDI <DI IDI IDI 101 COl COl COl !D: 

;~~-··j(~l~~ ~ET~LS & QRO~&N(£ COl <DI 6'6 91A 1o000 lolOO 1 t500 z,ooo ) .... c~ 
~~c~~:~l~'• F~CLUOl~G EL.ECTRJC•L 1(;1 COl IDI <;)I IDI COl IDI CDI <Cl 
~L::T~ICAL MACHINERY £ 5UPPLJES CDI COl CDI 101 COl COl COl 101 <ill 
TOT~'... "".t.:.. ~I r.~PY 11950 OI'I~YI 70 
~JTO~ Vf~I(L::s & EO~lPME~T 326 282 151 lSI lSI (51 151 
TKt.·~S. FCtJiP., FXCL. MTR. 1/EHS, CDI COl 101 101 ICI COl COl <C' 101 
07~~~ ~t~UFACTURJNG 101 COl COl CDI CDI COl COl COl COl 

r••~s., CG~M. 'PUBLIC UTILITIES llo516 15,52H lbt868 16.981 19o500 22.700 Zb.OOO 29oSOC 41 ,100 

•HCLESALE L ~ETAIL TRACE 28obl~ ~.;.522 4Ht836 45,99a 6lo500 74,500 8b.300 100.000 l4lt700 

FINAk{:, l"~~RA"CE b REAL ESTATE 4,702 9·172 1Zo424 1lo999 15o200 te.e.oo 22.200 Zbo500 39o200 

'>E~VICE5 l1tR22 30,482 4bt514 51o916 64.900 BltlOO 9Btb00 119.~00 180.800 

GOVER~I'ENT 10.035 52.572 70.788 77.335 92 oiOO 113o900 139.900 111, BOO 2ot.50C 

CtviLlAk GOvERNMENT 9t306 l'hb51 36 o733 41 '715 54,600 73.300 93ol00 ll8o800 19Zo500 
AO~FC FORCES 730 32."22 34,05b 35obll 3o.soo 40,600 .fobt300 5Zo900 b9tOCO 

See page C-62 for table 

Source: Population and Economic Activity in the United States and Standard Metropolitan Statistical Areas, 
Environmental Protection Agency, U.S. Department of Housing and Urban Development, July, 1972. 
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S~SA - A~~QilLO. TfX. 
<bfA CCD( NUMBER - 3071 

POPULATION, E~PLOYMENT, PERSC~AL !~COME, AND EARNINGS 8Y 
SELECTED YEARSo 19~0 - 2020 

1950 1959 1968 1970 1975 

"JPUlAT(CNo ~IOYEAR 87o873 l4bt768 174t546 145.135 157.300 
P~R CAPITA INCCME ll967sJ• 2t764 lo550 2t808 3o322 3,546 
Pr::K CAPITA INCGME RELATIVE CUS•1.00l 1,34 1.04 ,85 ,96 .86 

T('TAL EMPLOYI"'ENT 3bt938 63o789 
F~PLCY~ENT;PGPUlATIDN RATIO .•2 .41 

IN THOU5ANCS OF 1967 S 

TOT AC PFRSCNAL ftKO~E • 242o853 374t244 490ol52 482t205 558ol00 

T :)TAL f .APN PK:S 196o285 296.740 373o423 359o032 412.000 

•~•!CULTURE, FORFSTRY I FISHERIES l7o418 9t477 q' 129 12.079 9t600 
t..:;~ IC'-•~ i..,f..lE 17,407 9w442 9tl07 l2t054 9t600 
F"()Rf':TRY & FlSHERJE~ 11 35 22 25 I 51 

/lo!INIJ•G 12.841 15,015 9.677 9t366 }Q,400 
CA~~E PITROLEUM b NATURAL GAS 101 IDI 9t66l 9' 1 79 10.400 
~O~~fTALLlC, EXCEPT FUELS 101 IDI 15 187 151 

CO~T~ACT CC~STRUCTION 17,044 21.007 20.052 l9o8Z2 2lol00 

~o!t.UUFACTU~I~~G 20.955 20o773 30.ooz 43.103 43,000 
FOOD ~ Kl~~RED PRQCUCTS IDI 101 101 101 101 
TfXT!LE ~Ill ;RCuUCTS 101 101 17 IT I 51 
APPAREL ~ OTHfR FAdRIC PRODUCTS IDI IDI 2t9l.C. ),792 4.200 
L0~~fP PRODUCTS ~ F~RN!TURE IDI 101 101 101 101 
P~DER ~ ~~LIEU ~RQCUCTS 101 101 6 
PPI•Tl~G ~ PU~L!SH!NG IDI IDI IDI 101 101 
(nf~I(ALS & ALLIED PRODUCTS 101 101 101 101 101 
~~T~OLEl.~ RFriNI~G 101 101 2t352 z,553 2t600 
PPI~A~':' ""[Tt.L5 101 101 101 ICI IDI 
F~b~ICATED METALS b ORO~ANCE 101 101 IDI 101 101 
~AC~!NE~Y, fXCLuO!NG ELECTRICAL 1·263 1 •686 lt266 Zo200 
ELEClR!CAL ~ACH!NERY I SUPPLIES 133 Q3l l o!Db lolOO 
TG1".li._ ~A(Hlr-.C:PY 11950 O~LYJ 1•410 
"'CTGR VFHrC_tS. f, ECUIPiwi£~T !1 812 I 51 
1Rt.NS. fG01P •• EXCL. MTR. VE~S. QJ 118 q,435 4. _00 
OTHFR MANUFACTU~ING IDI 101 2t337 2t568 3 .too 

TRANS., C0~M. ~PUBLIC UTILITIES 23.755 37.060 40·613 40.116 4tj' 100 

oHOLESALE ~ RETAIL TRADE 61.459 73.510 82ol30 gq,777 96tCOO 

FiN.A,.,.CE, INSURA~CE & REAL ESTATE 6t842 lht'5b8 2 3. 362 zo.o:;a 25o900 

SfPVICES 22•940 37.934 59·331 65o203 75o200 

:lOVE~N~fNT 13 .030 b~t39b 98t527 58·926 e2.zoo 
c:~ILlA~I GOvERNMENT 12o252 33.333 52•757 55 ol5 3 68o900 
AR~I'D FOPC€5 777 32o062 45t768 ),773 llt400 

INDUSTRY, HISTORICAL AND PROJECTED• 

1980 1985 1990 

155.200 l56o600 l58o000 
4tll8 4w684 5 o327 

.86 ,86 ,86 

67,700 67o700 67o600 
,44 ,4) ,43 

6Ho500 133 o800 842o000 

475o500 540ol00 6llo500 

8t400 s.ooo 8t800 
8t300 8t600 a.aoa 

I 51 lSI lSI 

l2o500 13t400 l4t400 
12·500 l:!t400 l4t400 

151 151 I 51 

2lo200 26o000 29o100 

44t900 50.600 57o000 
IDI IDI IDI 
I 51 151 lSI 

4t900 5t'SOO 6t200 
101 IDI 101 

IDI 101 ICI 
101 101 101 

z,1oo z,aoo 3t000 
IDI 101 ICI 
IDI 101 101 

3t000 3,1:)0 .c..soo 
lt400 lobOO z o300 

I 5) I 51 IS I 
2t400 z,ooo lobOO 
'3t900 4.900 6•200 

52.000 58.200 65o000 

106.300 118o500 13Zol00 

29t700 33 o600 38oZOO 

87t400 102,100 120t700 

110 o600 12To800 147t700 
85,QOO 99t900 llooiOU 
2'••600 2To900 31o600 

See page C-62 

2000 

170o600 
6t995 

,84 

72 o300 
,42 

1 ol9)o70C 

855ol00 

10t50C 
10•40C 

lSI 

l6o70C 
lbt70C 

lSI 

40.!00 

78.500 
101 
I 51 

8 ol OC 
101 

101 
101 

3.~00 
101 
101 

6t8'JV 
3tb00 

IS I 
1,100 

10 .tOO 

86t400 

l80t50J 

53t70C 

l7q,QOC 

208t40C 
lb7t800 
't0t600 

for table 

2020 

20~.000 

l2o2H 
.so 

86o2CO 
,41 

2•570t40C 

lt728t70J 

1Ht400 
18o)00 

lSI 

2lol00 
2lo000 

I Sl 

eo.~oo 

l5Jt7:.0 
I~ l 
( s' 

lJ•eCO 
ICI 

(0: i 
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... a~~ o 
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ts,3CO 
7t000 

I 51 
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.2")' 100 

15Bo500 

35bt700 

lllo500 

4li~tGOO 
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3~3t80C 
67o200 
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S~SA - AUSTIN, TEX. 
(~fA COLE hUMHEP • 3151 

POPULATiu~. EMPLOYMENT, PFRSC~AL INCOME, AND EARNINGS BY 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 1970 1975 

PCPULATICNo ~IDYEAP 162o333 208.268 265.448 297.027 320o600 
PER CAPITA lhCOME 11967~1· lob13 2o022 2.871 2,927 3t543 
?ER CAPITA INCCME PELATIVE !US•1.001 ,81 .a 3 ,87 .a• .so 

TCTAL [MPLOY~ENT 60o275 80o573 
EMPLOY~ENT/PO~ULATION RATIO .37 .39 

IN THOUSANDS OF 1967 S 

TJTAL PERSONAL INCOME • 271.627 '-2 l ,07R 762o018 8b9t296 ltl3'it900 

r:~iAL EARNINGS 217.604 336.782 607.741 702."J84 906o300 

<~RI('JLTC"E• FCRESTRY & FISHERIES 7.198 4.850 4t850 5 o(49 5o200 
•sR i C.JL tur~c 7.144 4.794 4t8ll 5.098 5 olOO 
FORFSTRY & FISHE~IES 54 56 •o 50 (51 

_.;r-;:NG 3ol22 3tl3R 1.825 881 lo700 
CRUuE PFT<OLECM & NATURAL GAS 559 117 955 758 800 
~ONMETALLICo tXCEPT FUELS 2·563 ),021 871 124 900 

CO~TRACT CC~ST~UCTION 24.032 30.144 45.903 51.918 69o500 

"'4.~ 1 JFA(T'JPIN(j 13o711 27.031 60.286 8 7 .320 94.600 
FOOD~ KING,EO P~ODuCTS 3.658 bt773 9.! 36 9t409 llobOO 
TEXTIL" ~ILL PROOUCTS ~ 7 lSI 
APrA•[L L OTHiR FABRIC PRODUCTS 101 101 4] 48 lSI 
l~vhFP ~~1JUCTS & FURNITURE 2.507 -'lt092 5t364 5t783 btbOO 
P&PfO & ACLIED PRODUCTS 101 101 (01 101 101 
PDfNTJNG ~ PUfiliSHING 3.595 7,600 11.505 12, rq1 16.000 
C~~~!CALS & ALLIED PROO~CTS COl 101 101 101 101 
PETkOLEU~ RFFINING 101 101 (01 101 101 
P~1~4MY "'~TALS 100 
FABRICATED METALS & C•ONANCE 639 1,36') 2.373 3.839 3.)00 
MAC~I~EPY, FXCLvDING ELECTRICAL (01 (01 101 101 101 
ELECTPICIL MACHINERY & SUPPLIES 101 101 101 101 101 
TOiAL "'~CH!Ntt(Y 119~0 ONLYI 73 
MOTO~ Vf~ICLE5 ~ EQuiPMENT (01 101 843 463 900 
;RA~S. f0U%P~, EXCL. MTA. VEHS. 101 (01 (01 101 101 
I)ThfQ M£~:;F~CTU~lNG 1.490 3.237 6t809 20.764 llo6GO 

T•,~s •• COMM, & PU~LIC UTILITIES 9t239 l!>t498 21•616 25tJl6 3lo000 

o~OLESALE & RETAIL TR•OE 46.882 t}q,61t7 99e605 ll4t672 150ob00 

FII'IIAN(£, INSCRANCF & REAL ESTATE 11.969 24.~11 38•910 40-359 55o300 

5f"YICES 33.209 53o687· 104o693 ll8o888 1b5o300 

(,QV£RN~EST 68e241 118o276 230o052 258,482 332o200 
CIVILIAN GOVERNMENT 55.423 98.956 l93e67Q 2l4.b52 289o900 
~RMfO FC'RCES 12.819 19.320 36.37] 43.830 41.500 

INDUSTRY, HISTO~ICAL AND PROJ£CTE0o 

1980 1985 1990 

357.400 394.000 434·500 
4,149 '4. 748 5t434 

,87 .sa .sa 

139o500 153 o100 1b8o000 
• 39 .39 .39 

lt482tB00 l•87lt000 2•361•100 

ltl74t600 lt482t300 lt870t700 

5t400 5e400 5·400 
5o300 5.300 5o300 

(51 (51 (51 

2o300 2e600 2.aoo 
1o200 1o300 lo500 
1ol00 lo200 lo300 

85.600 IOboOOO 131.300 

117.200 H4o500 178.100 
14,100 l6o500 l9t400 

lSI C51 (51 
(51 CSI (51 

7t900 9o200 10o600 
101 101 101 

20.100 2~t.900 30.800 
(01 101 101 
101 101 (01 

4t600 5.qoo 7.700 
101 101 COl 
CDI (01 101 

900 lo200 1o500 
101 COl (01 

l4o700 19o200 25 oiOO 

39.600 49.~00 b2o200 

197,700 251o700 320o500 

71.300 88o900 110o700 

Zl9o800 284o800 369o000 

4)5.400 54Ao200 690o200 
389.600 495o500 630t400 
~5.800 52o300 59o800 

See table C-62 

2000 

514,400 
7. 38 3 

,89 

204o600 
,40 

)o798o100 

3o00lob00 

6·400 
bt300 

lSI 

3.500 
lt900 
1oo00 

204o200 

27bo70C 
21ovOC 

lSI 
(51 

l'ttbOO 
101 

47, roc 
101 
101 

l) .zoo 
101 
101 

2o50C 
(QI 

.. z,qoa 

99elt00 

525.000 

l14oi00 

619o30C 

lt094·600 
lo0loo500 

78 olOO 

for table 

20~0 

701.800 
12.9 ... 4 

,91 

283>000 
.~a 

9t084tl00 

7tll8•ZOO 

11o300 
11ol00 

lSI 

5·400 
z,aoo 
2oo00 

459,700 

637.100 
so.ooo 

151 
(5,) 

27.~00 
I;)) 

l C ·r. r;CO 
:o1 
<DI 

:,s,ooo 
I C. I 
(01 

5t900 
101 

11o. ;oo 

231ed00 

1.2Q2.300 

~tO~e200 

le~oo,-.oo 

Zo525ob00 
2t393.700 

13lo900 

notes 

n 
I 
w 
1.0 



SM5A - BEAU~CNT-POHT ARTHUR-ORANGE, TEX. 
I~EA CODE ~u~nER - 3201 

POPuLATION, EMPLOY~ENTo PERSCNAL INCuME, AND EARNINGS BY 
5ELECTED YEARS, 19~0 - 2020 

19~0 1959 1968 1970 1975 

~JPULATJCN, ~lCYEA~ 237 obll )00,4)5 3149903 317.553 )48o000 
Ol£~ CAPITA INCOME 1196751• lt999 2t3b5 3tl't7 3t327 4ul68 
PER CAPITA I NCO ME RELA Tl VE lUS•1,00l .97 .97 ,95 .96 1.02 

TOTAL EMPLOY~ENT 87.497 106.779 
;MPLOYMfNT/PCPuLATION RATIO .n .3n 

IN THOUSANCS OF 1967 5 

T')rAL rF~SG~lAL INCOME • 475.018 710.471 990t969 h056t40l lt450t800 

Y.:;TA.._ (ARti.If'..GS 402.493 604,815 85Ko718 903.95) ltl60.900 

~GC:CLLT~PF, FO~ESTRY & FISHERIES Rt230 1.0.79~ 6t513 5o 715 7t700 
AGs.o rcuLT\.~e 1t13q 10.294 6t034 5 I 162 7t000 
fOOfSTRY o FISHERIES 491 500 480 533 lSI 

,.. Po! ~.G 1lo659 lb tl02 20.475 13.066 l8o700 
C·~DE PfTRGLE~M L NATURAL GAS 101 COl COl lDl 101 
~o:.,.~TALL IC, FXCEPT FUELS 101 IDI IDl IDI 101 

C:~TRACT CCN~TH~(TION 28.068 42,793 73.488 80.332 101.200 

..-AN';..'~ A( lUI~ I ~~\J 162,251 22H,b58 359.283 38l,H94 477,000 
rcr~ L 'I•C>CO PRODUCTS lDl COl lDl 101 101 
T[JfllE ~ILL PRnOUCTS 101 101 29 
t.P;'A~fl (, JTitfP FAdRIC PRODUCTS lDl 101 131 140 lSI 
LV'l'i:P POODUCTS & FuRNITURE lDl 101 COl 101 101 
DAP~Q ~ ALLI£0 PRODUCTS IDl CDI COl IDl 101 
~R1NTI~G & PiJbllSHlNG Zo539 3.412 4.423 4,b?b •• ooo 
C~E~ICAtS L ULIED PRODUCTS 20. 7 7 7 46,631 87.608 qa,76S 134,300 
P£T~CLEU~ RFFI~JNG COl IDl 177.506 18Ho026 206.000 
PQ:MARY ,.-ET.4LS 101 lDl CDI IDl 101 
fAHPIC•TfD METALS L ORDNANCE IDl COl 101 IDI 101 
Mt.ltti,.,;EPY, f)((LUOlNU ELECTRICAL 101 101 lDl lCl 101 
ELECTRICAL MICHINERY & SUPPLIES 101 COl IDI 101 lDI 
TOTAL ~~CHir,[RY 11950 ONLYI 2't993 
~OTJR VFHICLES ~ E~UIPMENT 119 16 3 2·878 2t674 I 51 
rRAt4S. FC01P., FXCL. HTR, VEHS. lDl 101 COl tDI COl 
OT~ER ~&•uFACTU~ING 3.182 4.377 10o553 6t266 Ht 100 

TRA~S., CO~M. L PuBLIC uTILITIES 41,432 6Q,q~3 76o91Z 79 tl66 97o200 

WMOLESALE & RFTAIL TRADE 65.304 91.790 111o738 ll6o917 152o500 

FINANCE, lh5U.ANCE & REAL ESTATE llo129 20,454 27.543 27 ,]67 35o600 

SERVICfS 44tlt3~ b3t05A 103 o59Z 110.112 149.900 

GO'wE~r~MEkT 29.983 50,214 79·173 8A.784 119.~00 
CIVILIA• GOVERNMENT 23t6b3 39.b39 73.318 82o953 112o800 
AR~fD FORCES bt.l20 10.575 s.a54 5o833 bt500 

INDUSTRY, HISTORICAL AND PRCJECTED, 

1980 1985 1990 

376 .aoo 413 .zoo 45h 100 
4t575 ·5 o204 5o919 

.96 .96 ,96 

149o600 162o700 177 .ooo 
,40 ,)9 .39 

lt72)t900 2tl50t400 2•682•200 

1·""5.100 1.77),400 2tl76t200 

RtlOO a.soo 9t500 
7,400 7.900 a.~oo 

l 51 lSI lSI 

Z2o000 23.700 25.500 
101 lDI 101 
101 101 101 

1Z2o000 147.900 179,zoo 

576o300 691.800 830o400 
CCI lDI 101 

lSI lSI lSI 
COl 101 CDI 
101 101 CCI 

7th00 9.500 11o900 
178o000 Z29o400 295o700 
230 .zoo 256o500 28So900 

101 101 CDI 
lDI CDI 101 
COl 101 101 
COl 101 101 

lSI lSI lSI 
WI COl {Ql 

!Oo400 12.700 15o500 

11Bo400 140,700 lb 1 olOO 

193o500 2"'0,400 298o600 

44,900 55,700 69 ol 00 

197.600 253o000 323o900 

161o800 209.900 272.400 
154,700 201.700 263 olOO 

7ol00 Bo100 9o200 

See page C-62 

2000 

532o800 
7t9tl5 

,96 

2l3o900 
,40 

4t254ti100 

3.381 ,)00 

llo500 
10.100 

lSI 

30,400 
101 
101 

27lo800 

lo238o300 
101 

lSI 
lDl 
IDl 

19olJC 
496.10C 
lb4t500 

COl 
COl 
lDl 
CDI 

lSI 
tDl 

23o700 

244,400 

475o)00 

109o400 

539 .soo 

460.100 
448.100 

12o000 

for table 

2020 

746 .ooo 
lltb•Z 

•. 96 

302o40<l 
,41 

l0ol77o5CO 

7.9blt200 

zo,zoo 
17.6<;0 

lSI 

~z.5oo 
CCI 
IDI 

609.000 

2.729·800 
IDI 

lSI 
(0i 
IJI 

4th 200 
t.?97.aco 
~~0.200 

lDI 
lDl 
lDI 
101 

l 51 
<Dl 

5).100 

513o300 

ltlb2t70C 

266.~00 

lt4C2t900 

1·211tt000 
lt19)t'700 

20,100 

notes 

n 
I 

+=:> 
a 



SMSA - RRO•~SVILlE·HARLINGEN-SAN AENITO, TEX. 
lbEA CODE Nu~oER - 3291 

POPULATION, EMPLOYMENTo PERSCNAL INCOME, A~O EARNINGS BY 
SELECTED YEARSo 1950 - 2020 

lq50 1959 1968 1970 1975 

PQPvLATICNo ~ICYEAR 126ol22 148,343 136•596 l41o086 l43o900 
PER CAPITA INCC~E (191>751• lo256 ltl67 lo987 Zo096 Zo5Z7 
P[~ CAPITA INCC~E RELATIVE IUS•IoOOI obi .56 ,60 .60 obl 

TOT<L E~PLCY~E~T 39,439 47,195 
~~P~CY~FNT/PCPLLATION RAllO .31 .32 

IN THOUSANCS OF 1967 I 

·~·'c P[RSO,.AL I"CCI'E • 158o480 202o767 271o361 295.713 363o800 

-(..i'.t.1.. EA.R~I~.G5 ll5 o405 171o950 215o282 230ol62 282,900 

A(>JCULT~OF, FORESTRY & FISHERIES 37.349 Z2.006 3lo067 3t.995 32.400 
t.:J~ ICULTt.RE 35.615 19.428 27e566 27.753 2Ho000 
FGPE~TRY L FIS~ERIES lo73S 2.578 3o501 4,2.42 4t400 

~INI~G 101 101 719 665 I 51 
""ETAL 101 101 3 3 
(O~j[ ?fTRGLEu~ & NATURAL GAS 28 42 101 101 101 
~o~~ETALLIC. EXCEPT FUELS 101 101 COl 101 101 

Cl~TPACT CONSTRUCTION 6t74) 6. 3'-t) llo534 llo763 15.300 

"'·H~lJFACTUPtNG 10.745 l6o210 22.075 22.343 Z7o400 
FOO~ L ~INCPEO PRODUCTS 3t828 9.562 llo699 IO,bOI l3ob00 
TE>TILE ~ILL PPODUCTS 101 101 71 70 lSI 
A?PAPEL & CTnfR FABRIC PRODUCTS 101 COl 101 101 101 
LU~BER PRQCUCTS L fURNITURE 72 106 138 293 200 
P>PER L ALLIED PRODUCTS 32 3 21 151 
PRJNTI~G & PUbLISHI~G 723 loOIB lo320 I .353 lo800 
CHE~ICALS & ALLIED PRODUCTS lt944 lt423 Z ol29 2o407 ZobOO 
PETPCLEU~ RFFINING 101 101 19 48 lSI 
FASOICATfO METALS & ORDNANCE 101 101 761 195 1 .ooo 
~ACdlt.t:RY, EXCLuDING ELECTRICAL 101 101 IDI IDI COl 
ELECTRICAL MAC~JNERY & SUPPLIES 101 101 101 101 101 
TOTAL ,..11(1"'1! ~•E~Y 119~0 ONLYI 2,47 
~OTOR VE~ICLES & EOUIP~ENT 90 87 
T~A~5. fCUlP,. EXCL, MTR, VEHS, 240 683 ltOS6 757 I olOO 
OTHE~ MANUFACTURING 261 828 1,674 1.533 1.900 

TR-~S., CO~M, & PUBLIC UTILITIES 19.50) 22.311 14.018 14,905 l8,ooo 

•~OLESALE & RETAIL TRACE 30.168 35.709 4 7t983 49t685 61 olOO 

FJNA~(E, INSuRANCE & REAL ESTATE 101 101 9oOIO 9t061 llo700 

SERVICES 13o393 20.296 30o21Z 34t0'i16 42,900 

GO"JER~MENT 12ob52 41 t439 48tb64t 55t649 72.200 
CIVI~IAN GOV(~NMENT llo523 25.o63 4bt78b 52.949 oq,qoo 
AQMEO FORC£5 lol29 15,777 1•877 2 o700 z,zoo 

INDUSTRY, HISTORICAL AND PROJECTED, 

1980 1985 1990 

14Ro300 154·, 300 l60t600 
3t065 3.552 ~ .. 116 

,64 ol>6 ,67 

4(h400 50o900 52o500 
.33 .33 .33 

454•600 54Rt200 66lo000 

)49t600 420.300 505.300 

34.900 36.70J 38.500 
30.400 3lt"-OO )lt400 
4t500 5o200 6•100 

lSI lSI lSI 

101 101 COl 
COl COl COl 

18.300 zz.zoo 26o800 

33 o900 39,800 .. ~,. 700 
16.300 la.soo Zl• 100 

lSI lSI lSI 
IDI 101 101 
200 300 300 

I Sl I 51 lSI 
2oZ00 2. 700 3o300 
3t500 4' ~00 4t900 

lSI lSI CSI 
lt300 1·1>00 z.ooo 

101 101 101 
101 COl 101 

100 
lo500 lo800 2 oiOO 
2 .too 2t400 2.eoo 

20.900 24t400 28t.C.00 

74t600 87.400 102o400 

14.700 l7o800 z lo 500 

54.800 67.800 83o800 

96.100 122.300 155toOO 
Q3 obOO ll9o500 15Zo400 

2o400 2o700 3•100 

See page C-62 

zoou 

176.300 
5t679 

,69 

58o30C 
,3) 

loOCio )00 

760.000 

4tae600 
3s ... oo 
8.300 

lSI 

COl 
101 

40,d0C 

66o600 
ZH,OOO 

151 
<DI 
•JC 

c 51 
",zoe 
6t90C 

CSI 
2ob00 

101 
IDI 

zoo 
),400 
J,800 

40,700 

l44tt400 

32.800 

132·200 

253oo~O 

Z49,500 
~.100 

for table 

2010 

214.~00 

lo.si~ 
,14 

7z,ooo 
.3~ 

2•252•500 

itb8 ... 9CO 

82 oiCO 
c7.0:UO 
1 ... acu 

lSI 

COl 
101 

n.•oo 

133.800 
.. a.coo 

; Sl 
{:) 

oOJ 
. Sl 

l:'.t;0\1 
1•·.!00 

<51 
s,.;oo 

101 
c.OI 

700 
7. 200 
7.100 

83.300 

283o500 

7S,COO 

1~-..aco 

blbtOOO 
609.700 

6o900 

notes 

(""') 

I 
.i;:. _, 



~~SA - BQYAN-CCl_LFGf 5TAT10Nt TEX, 
IHEA CODE N~~dE~ - 53Hl 

POPULATION, EMPLOYMENT, PERSCNAL INCOME, A~O EARNINGS BY 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 1970 1975 

PQPIJLATICNt ""lCYEAH 38.713 44t076 48t868 58 .l75 67,400 
PE~ CAPITA INCOME ll9b7t.l• 1o256 ltbll 2o637 2t483 3t099 
PFR CAPIU INCOHE RELATIVE CUS•1,00l ,61 ,67 .8o .72 ,75 

TOTAL EMPLOY•fNT 12o512 1!1.826 
EMPLOY•ENT/PCPULATION RATIO .32 .36 

IN THOUSANCS OF 1967 5 

TOTAL PFRSC~AL INCOME • 48.635 71,994 128t8'50 144.672 209.000 

TOTAL EARNlt-.VS 39.176 57,439 98.722 110.355 159,600 

A~RICULTUPF, FORESTRY~ FISHERIES 4t867 2t946 5.696 s .en 6ol00 
AGiiiCULTlJRE 1 .. 801 z,774 5t605 5' 7 24" o.ooo 
FORESTRY ~ FISHERIES 66 173 91 98 CSl 

MINING 101 COl IOl ICl COl 
CRUDE PFTRCLEUM ~ NATURAL GAS IDl 101 118 194 151 
NQN~ETALLIC, EXCEPT FUELS 101 101 101 COl 101 

CONTRACT rCNSTRUCTION 2,997 4,905 6o290 8.273 12,400 

"ANUFACTl<l'i<i 1.913 4,071 9,240 9t724 13 .tOO 
FOOn ~ KINDRED PRODuCTS 678 883 t ... es lt869 1·900 
TEXTILE ~ill PRODUCTS IDl 101 2 lSI 
APPAREL & GTHER FABRIC PRODUCTS 13 
LUMHER PRODUCTS L FURNITURE 101 101 IOI 101 IDI 
PQINTING & PUnLISHI~G 255 271 427 757 (51 
CHl~ICILS L ALLIED PRODUCTS 101 101 101 IDI 101 
PRJ~ARY ~ET.~LS 29 
FAHRICATFD METALS L G~ONANCE WI IDI 101 101 COl 
~ACYINfPY, FXCLuDING ELECTRICAL IDI CCI 101 101 IDl 
ElECT~iCAL MACHINERY ~ SUPPLIES 101 101 IDl COl 101 
TOTAL MACHINERY 119~0 ONLYl 17 
MOTOR VE~ICLES & EOUIP"ENT 79 130 lSI 
TRANS, ECUIP., EXCL. HTR, VEHS. 3h 421 151 
OTHFR ~ANUFACTURING 101 101 IDI COl 101 

TRANS., CO~H, ~ PU6LIC UTI~ITIES 912 2,149 3t317 3,765 ... 900 

WHOL(SALE L RETAIL TRADE 8.419 10.707 14t887 16.374 24,900 

FINANCE, INSURANCE 6 REAL ESTATE 101 IDl 101 101 I D) 

SERVICES 5.385 7.4\12 l2o382 14t,Ollt 21o600 

GOVER~"ENT 13.687 22.848 43.003 47t885 69,800 
CIVILIAN GOVERNMENT 12.941 21o222 40t933 45.573 67ol 00 
ARilFO FORCES 745 1 t626 2t070 2 o3l2 2o500 

INDUSTRY, HISTORICAL AND PROJECTED, 

1980 1985 1990 

A lo600 .9lo800 107.800 
],677 4t220 4t843 

,77 ,78 ,79 

34tb00 39o000 43 .aoo 
,42 ,42 ,41 

30o,zoo 396.000 522•300 

226.300 296.500 388.500 

1.zoo 7tb00 8 otOO 
7tl00 7.500 a.ooo 

CSl lSI lSI 

COl 101 COl 
151 lSI lSI 
IOl 101 IDl 

16o900 22.200 29.000 

17.500 22.300 za ... oo 
2·200 2•600 3 .too 

lSI lSI lSI 

IDl 101 ICI 
I Sl I Sl lSI 
101 IDI 101 

101 101 IDI 
101 IDI IDl 
101 101 IDl 

lSI CSl lSI 
lSI I 51 lSI 
101 IDI IDl 

6,400 a.too 10.300 

36.900 48t400 63.500 

IDI 101 COl 

32,&00 44,700 oo.aoo 

99t900 13(,800 17),900 
96.900 128.300 169.700 

z,qOO 3.500 .,,too 

See page C-62 for 

2000 

ll4tb00 
btb .... 

,80 

ss.ooo 
,41 

89t.t500 

660.600 

ChJQQ 
c;,~~tOO 

I Sl 

101 
lSI 
COl 

1t9tl00 

46t700 
itt300 

IS I 

101 
I 51 
COl 

IDl 
lCl 
101 

I Sl 
lSI 
lO) 

lo.eoo 

107.500 

(01 

109o500 

297,300 
291o500 

5.700 

table notes 

2020 

193.900 
llo887 

,I) 

77.900 
,40 

2ol0So100 

lt692tS":)0 

16.900 
16tb00 

lSI 

COl 
lSI 
101 

12<o.900 

117od00 
o.oco 

lSI 

101 
lSI 
IDl 

IDI 
(C) 

101 

IS l 
I 51 
101 

'-0.900 

zoq.~oo 

COl 

300,800 

76),800 
753.300 

1o.soo 

n 
I 

~ 
N 



SMSA • CCRPUS CH~ISTio TEXo 
IBEA CODE NU~BER - 3~51 

1950 

POPULATION, ~IOYEAR 203.005 
PER CAPITA INCOME li967sl• lo838 
PEq CAPITA INCOME RELATIVE IUS•I,OOl ,89 

TOTAL EMPLOY~ENT 70.650 
E~PLOYMENT/PCPULATION ~ATIO .35 

TCTkL PERSONAL INCOME o l7lo04) 

TJTAL EAqNJroGS 30Zo6H 

AGRICULTUPE, FORESTRY & FISHERIES 3lo216 
AG"ICULTLRE 29.; 14 
FOPESTRY & FISHERIES lo903 

.,.PU~G 27e4t42 
,..!=:TA.L 
GI'-OE PE TPOLiU" & NATURAL GAS 101 
NO~~ETALL!C, EXCEPT FUELS fDl 

CONTRACT CCNSTRUCTION 25o273 

t-'AriUF'ACTURING 30o001 
FOOD & •INO"~O PRODUCTS fOI 
TE>TILE ~ILL PRODUCTS 
APPAREL 6 OTrlER FA&RIC PRODUCTS fDI 
LU~BEP PR0DUCTS & FuRNITURE lo081 
PkP[Q & ALLIED PRODUCTS 101 
PRI~T;NG & PUBLIS~ING lt753 
C~c~ICALS 6 ALLIED PRODUCTS 101 
PETPCLE~~ R~Fif~JNG 5•'553 
P~~~~i1Y "'ETALS COl 
FA8q{(kTEO ~tTALS & CRDNANCE 101 
MACHINERY, EXCLUDING ELECTRICAL 101 
ELECTRICAL MACHINERY & SUPPLIES 101 
TQTt.i.. f'roi'"'(HINERY I 1950 ONLY l 551 
~OTOR VE~ICLES & ECUIPMENT 
TP4~S. ECUI~ •• EXCL. MTR. VE~S. 101 
OTHER MANUFACTURING ltd34 

TRANS,, CO~M. & PuBLIC UTILITIES 28o233 

•HOLESALE 6 RETAIL T~AOE blt089 

F I ,,ANCE, INSURANCE & REAL ESTATE 9t051 

SERVICES 32o032 

GOVER""ENT 57,417 
CIVILIAN GOVERNMENT 29.252 
ARMED FORCES 28 tlb6 

POPULATION, E~PLOYMENTo PERSONAL INCOMEo AND EARNINGS BY INDUSTRY, HISTORICAL AND PROJECTED, 
SELECTED HARSo 1950 - 2020 

1959 1968 1970 1975 1980 1985 1990 

261,733 287o394 286oZ89 299o000 309.300 320 o500 332ol00 
lo9l5 Zo6ll 2.8~0 3o297 3e8b9 ... 4-.6 5ol07 

.19 .19 ,82 .so .81 .82 ,8) 

86o286 106o700 110o500 ll4o500 
.H .34 ,)4 .34 

IN THCUSA~CS OF 1967 S 

506o335 750·337 813o080 985o700 ltl9bt800 lt424t900 lt695t800 

413o771 590o953 635ol49 759o400 906 o700 lt0'74t200 lt272tb00 

28.556 24.5 33 26ol0l 31o600 33 o600 36o000 36o500 
2bt928 22o836 24.104 Z9o400 31 oiOO ))o000 35 .ooo 

lo627 ltb97 lt999 2o200 2t400 2.9oo 3t400 

28tlb4 40t937 HollO 4),200 49e900 54o000 58o500 
2 64 

101 40t482 31.541 42t700 49t400 53o 500 57t900 
fDl 452 510 lSI ISl lSI ISl 

33.517 47t364 5lo432 sa.aoo 66t800 77 o400 89o800 

66o383 90t62l 100.726 120.700 145o300 173ol00 206o300 
101 fDl fOI fDl 101 COl 101 

6 
fDl 101 101 COl 101 101 101 

ltlbB 1·209 lo339 lo500 ltHOO z,ooo 2•300 
COl 65 

2e849 3t777 4el2l 4t900 5t900 7.100 8t'!l00 
COl 101 101 101 101 101 101 

llo8B3 l9t991 22·284 26o300 32.000 38.400 ltb•dOO 
101 101 101 101 101 101 101 
IDI IDI 101 101 101 101 101 
101 101 101 101 IDl 101 101 
IDI 101 101 101 COl 101 101 

57 58 
101 101 101 COl 101 101 101 

2t751t 3o516 3o520 4t000 4t900 s.aoo bt900 

3lo253 4lo551 45.735 51o500 00.400 71.500 84o600 

78.25~ 105o930 117.335 l35o800 162o700 192.800 zzs •• oo 

17.588 25.726 26.989 33.800 40,400 48.200 57o300 

50o809 82o665 90.758 114,000 14lo600 l74ol00 214 oiOO 

79.18) 13lo625 137 o950 169.100 205o600 246tl00 29'-tbOO 
42ol05 81o515 91o286 11z.aoo l44o000 175,1:100 214,700 
17.077 50 oliO 46,664 55.700 6lo600 70ol00 79t90C 

See page C-62 

2000 

355 •• oo 
6t38l 

,8) 

tz-.,aoo 
,15 

2tlt4'5t900 

lo82lo600 

4o,c.OO 
41.~00 

4t800 

69t30C 

oa ... oc 
ISl 

123.700 

302 oiOO 
101 

101 
3ol00 

I Z .JOO 
101 

67el00 
101 
101 
101 
101 

101 
IOo200 

l2lo600 

lZr.zoo 

82oo00 

325o500 

4Z2.eoo 
ll9 ,coo 
103o700 

for table 

2020 

4tC9t800 
12•1"" .. , 

14 7 ·1 co 
.h 

4,CJ77t000 

3tb'-b•l00 

81o800 
72,8CO 

9t000 

91•'-00 

c;.Jt000 
lSI 

233o500 

630,700 
101 

I) I 
.,,700 

ZboZCO 
'~J 

l37o01l0 
l~l 
101 
101 
101 

101 
zo ... oo 

248, .. 00 

658o300 

168o500 

7llo000 

BZZolCO 
b•a,coo 
174ol00 

notes 

("'") 

I 
-+:> 
w 



SMSA - OALL~S. rEx. 
IBEA CCuE N~MtlER - 3~bl 

~CPVLATIO~, ~IDYEAR 

Dt~ CAPITA I~CC~£ ll~b7S)• 

PE~ CAPITA !~COME RELATIVE IU$•1,001 

T0TAL [""PLCY~ENT 

'~PLOY~fNT/PCPuLATION RATIO 

TOTAL PfRSONAL INCOME • 

TOTAL [ARNINGS 

AuP!CuLTGRf, FORESTRY~ FISHERIES 
AG;tJ (.Ul TL.RE 
FORfSTi<Y & FISHFR!ES 

MINl~G 

METAL 
CRUD[ P[I~OLEUM ~ NATURAL GAS 
NO~~ETILLI(, EXCEPT FUELS 

CONlR~CT CC~STRUCTlON 

MANUFACTUQJNG 
FOOJ & <IND~EO PRODUCTS 
TEXTILE •ILL PRODUCTS 
APPAREL L OTH[R FAtiRIC PRODUCTS 
LL~H!R PPCDUCTS ~ FU~NITURE 
PAPfK ~ ALLIED P~ODUCTS 
PRINTI~G & PUBLISHING 
Cr. •;_.:.~·J ~ALLIED PRODUCTS 
;:~ -:-_., _:::;1;.~ Rrf-· l"'ING 
~=<i .. !.~Y "'f.TALS 
F~~~lC~Tl0 METALS & CRONAkCE 
~Ac. .... :·.t.RY, fXCLUDJNG ELECTRICAL 
fLE(7~~C~L MAChi~E~Y L 5U?PLlf5 
TGT~L ~ACHl~ERY ll~SC ONLY) 
~OT~~ Vf•·:CLES & E~UlPMENT 
TPA~5. fCUlP., EXCL. MTR. VEHS. 
OlHF;' ~A~UFACTURING 

TRANS,, CG•M, L PUBLIC UTILITIES 

•hOL£5ALE & RETAIL TRADE 

fiNA~CE• INSURANCE & REAL ESTATE 

5ER"ICE5 

GOV[RN~ENT 

CIVILIAN GDVERNMENT 
ARMED FORCES 

1950 

787.390 
2tl.t89 

1,21 

327,}22 
.~2 

1.~60.051 

lt678t45l 

51" ao 
50,971) 

204 

115.812 
COl 

ll1.CiJl9 
101 

l'-O,Sb"i 

282.152 
4'),820 

10) 
35.288 

(D) 
101 

zq,qt~o 

IDI 
101 

4,003 
l9t8b3 

.Hd5b 
101 

.. b.279 
20 tlll 

188.872 

4"'t),219 

131.831 

l99tbl8 

12'5.193 
113.175 

11,419 

POPULATION, EMPLOYMENT, PERSONAL INCOM[, AND EARNINGS BY INDUSTRY, HISTORICAL AND PRCJECTED. 

1959 

1·098.998 
2.782 

1.14 

-'t55,39b 
.~1 

3t057t930 

2·615.043 

30,'52) 
30.34b 

179 

79.640 
IDI 

7b.3l.t7 
COl 

165.'581 

bbO .an 
75.734 

101 
46,9.~4 

101 
101 

48.689 
101 
CDI 

7 ,4'59 
37t4&'/ 
4Ht941 
88,446 

IDI 
192.ol3 

37.6'58 

226.223 

644,97'5 

230.663 

3~.t7.863 

228.480 
205 •b 77 

22.804 

19b8 

1.44'5.657 
3t664 

1.11 

5t29bt589 

, .. 523.'571 

31•697 
31tb0R 

89 

74t054 
101 
101 
IOJ 

258.752 

},248 '7 1•4 
98.969 
2' 168 

bR.-.55 
101 
!01 

77.703 
44tb50 

101 
16.81.9 
80.5ob 

100.029 
337.203 

!OI 
224.409 

74,035 

.. ~7.973 

ltD 11,545 

398 .aH 

665·554 

416•380 
382 ... 99 

33.c;81 

SELECTED YEARS, 1950 - 2020 

1970 

lt563t908 
3' 7~·5 

1,08 

1975 

l,·,es.too 
4t4'55 

1.09 

IN THOUSANCS OF 1967 S 

5t87].005 

~';.00&,.,2'j8 

37,\12 
36.917 

95 

8'5.5'5'5 
CCI 
lUI 
!01 

312tr196 

}.259.264 
100,403 

2,Jo.l 
67, .. 4} 

!DI 
I Dl 

88. ';50 
45,786 

(Jl 

17.288 
7<-.,;: 36 

119 • .)2 5 
330 • .224 

/~) 

217 < 11 0 
8£,~v2 

47c.,S36 

1·15Q,ql8 

41132 d 20 

7&4,960 

~68,975 

4)2,609 
36,)66 

7t'152t200 

6tb34,400 

32,700 
32.600 

IS) 

84 .too 
COl 
101 
CDI 

41),500 

1, 1(n .zuo 
122,o1JC 

2,eoo 
8'5,700 

101 
!01 

110,900 
oa.zoo 

(DI 
24,000 

llt..,200 
152.200 
513,400 

101 
337.200 
llO.OUO 

577.100 

lt469.200 

S61t400 

lt0'l7d00 

635.700 
'596.800 

37. sao 

1980 

2·057.000 
s.oob 

l.Ob 

861·200 
,42 

10•421·300 

8t4b2.700 

37-~00 
37.400 

lSI 

90.000 
10) 
101 
!01 

520.900 

2t271,')00 
145' 100 

z,soo 
105.200 

101 
101 

l31t900 
qj ,zoo 

101 
29,600 

149,600 
185.200 
69b,700 

101 
.. 11,700 
138,900 

70),400 

1t85lt500 

707.800 

lt409,)00 

810.200 
819t600 

40.500 

1985 

2·319.900 
5.725 

1,06 

96&.400 
.42 

13•2Blt700 

10t678.100 

42.200 
4).,100 

( s) 

93.100 
!Ol 
101 
101 

659.900 

2.824,600 
167.600 

3' 100 
124,400 

IDI 
101 

170.100 
117,500 

101 
Js, .. oo 

1Be,ooo 
230,100 
90'5,600 

181 
49'5.600 
17),000 

863,300 

2.326.300 

877.700 

lt8l9.100 

ltl4t,.500 
lt100,o00 

45t100 

1990 

2t6l6t400 
bt469 

1,05 

1·087.700 
.~2 

l6•927.t00 

13·0.73.400 

47t680 
47,400 

(51 

96•Z00 
I 8) 
(Q) 

IDI 

836t000 

3t5l,?,'lGJ 
19),')00 

J, .. uo 
1.:.7.200 

101 
10) 

209.900 
15h400 

101 
•2 ,JOG 

23btiiJO 
ZB5.aOo 

1·177.100 

101 
596tbGO 
215.500 

1·059.40:') 

z,qzz,eoo 

},088·200 

z ... oo.ooo 

lt510.500 
1.460.100 

50d00 

2000 

)o239.900 
8•645 

1,04 

1•185.£:00 
,4] 

27•912•60C 

21·8 .. 3.500 

!'ib,')OO 
!>bt)OO 

I 51 

:05, .. 0{; 
!..;: 
I(;) 

!C I 

1•3bJ,20G 

5·'541,700 
~63.000 

,.,300 
2lO,uOO 

1~1 
IDI 

32btUGC 
25J • .JGC 

{[I 

60, 3\-:c 
37a, .. c.:. 
4it9,b0C 

l•99~,70C 

101 
887.100 
340.50C 

1. b 3 3' 1 oc 

•• 709.400 

}t700tb00 

••104,900 

z.o2z,Joo 
2t5Sq,t,OO 

b2.900 

See page C-62 for table notes 

2020 

4•832.300 
1 ... ozs 

! .01 

z,caa.oco 
.~3 

7o.oa~ ... o~ 

53•<90 l ,c,OC 

98 .;~o 
--~.S0G 

t Sl 

[2).~00 

I~) 

101 
101 

),)77.200 

lJ,l63teOO 
.. ll, 7CO 

6t9C0 
416.1:300 

(01 
101 

7't9,.f00 
66 l .300 

101 
117.000 
~ 11 ,o:::c 

t.vs~ •• o~ 
s.zs~,6CO 

!~j 

1. a<; c; • .,,..o 
Rla..-:..:~ 

),715•000 

ll,4b5.-.oo 

3t97z,ooo 

10.870.000 

7.1141.300 
7,01.;,, .. oo 

99.100 

n 
I 

+::>. 
+::>. 



~~s~ - ~~ ~~sc. TfX. 
·OEA :CJE ~vugER- 35bl 

~~~~LATJC~. ~lDYEAR 

~E~ CA~ITA I~CO~E <1967S)• 
?E~ C~PITA J~CC~E RELATIVE (U5=1.00) 

T~T~L [~PL0Y~£NT 

£UPLCT~C~T/PCPULATION RATIO 

r:TAL PEPSQ~~L i~COME • 

TJTAL FAPNIP..GS 

A~~~(~LTvDE. FOkESTRY & FISHERIES 
l.SP 1 (,JL T'_~E 
FQD£Sf~Y ~ FISHERIES 

"'t•n~G 

c:•~ 
CP~DE PFTRCLEUM ~ NATURAL G4S 
N:r~~fTALLIC, EXCEPT FUELS 

CC~TR~CT CC1ST~UCTION 

,..:..NuF A( TUP I ~,G 

FOOD ~ (Jt42~ED PRODUCTS 
TEXTILE ~ILL ~ROUuCT~ 

APPAOEL c :THEP FABRIC PRODUCTS 
L~~A£R ~RODuCTS & fURNITURE 
PAPfQ & ALLiEC PROVUCTS 
PRJ~T!~G & PU~LI5Hl~G 
CHE~!C~LS & ALLIED PRODUCTS 
PfTPCLEL~ WFFi~lNG 

P~J"':.i1.'f ~"ETAL5 

FAe,!CA7[J METALS ~ ORDNANCE 
,..AC~l~E~Y. E~CLUOlNG ELECTRICAL 
ELECT~ICAL ~ACHINERY & SUPPLIES 
TC7AL ~A(Hl~ERY (lq50 ONLY) 
~CTGR vf~ICLES & EOUIPHE~T 
iRA.N5. FCUiP •• fXCL. MTR. VEHS. 
OTHER ~ANUFACTU~ING 

TRA~S •• CO~M. & PUBLlC UTILITIES 

oHOLESALE ~ RETAIL TRACE 

FIN.NCE, I~SURANCE ~ REAL ESTATE 

SERVIC~S 

GOVE~N~ENT 

CIVlLlA~ GOVERNMENT 
•>M£0 FGRCES 

1950 

196.607 
2.038 

,99 

75 .!51 
,38 

400.71Z 

341·'-q5 

n.uz 
17.20& 

l1 

1t399 

101 
101 

20.105 

l'tt902 
6.048 

6.420 
1t2Z~t 

101 
2.418 

440 
101 
101 
101 

491 
509 

6t4blt 

46t406 

b7tb80 

9.65b 

28.778 

1l5t347 
2Bt860 
86t487 

POPvLATlON, EMPLOYMENT, PERSCN4L lllCOME, •ND EARNINGS BY INDuSTRY, HISTORICAL 4ND PRCJECTEO, 
SELECTED YEA~S, 1950 - 2020 

1959 

308.342 
2.054 

.a• 
111.910 

• 36 

633.280 

527.8&2 

1.7Zb 
7.726 

lt784 

101 
101 

30.747 

58.323 
9.920 

14.489 
1,051 

IDI 
. 1 ,867 

430 
IDI 
IDI 
101 

353 
9 

437 

6.655 

63.477 

9«h463 

20·621 

49.278 

lq6,444 
69 .. 959 

126t41:t5 

1968 

366.359 
2•'524 

• 76 

924•758 

796.167 

lb•759 
lfu747 

13 

IDI 
22 

IDI 
393 

3'oo853 

109o919 
12.204 

9 
52,496 

3 • .:. 75 
IDI 

"•9'-0 
915 

s.aeo 
101 
IDI 
.... 6 
107 

486 
189 

10 '57 7 

69.451 

125•4'-6 

101 

82·705 

325·032 
130.269 
19 ... 763 

1970 

36lol28 
2.636 

.76 

1915 

367.700 
3o218 

.18 

IN THOUSANCS OF 1967 5 

952.056 

801,716 

1<>.175 
!9.163 

II 

101 
19 

101 
231 

38.1'1 

126,0~7 

12.739 
33 

60.813 
3.5t-5 

IDI 
5.! 85 

899 
5.8'-l 

101 
IDI 
569 

2.231 

552 
228 

10,91.? 

71 'b 71 

134•605 

101 

93.;33 

2B6t453 
146 .Ci91 
139•463 

!.l83o500 

1,001 ,sao 

12.900 
12.800 

lSI 

IDI 

101 
lSI 

44.200 

143.600 
13.500 

70,200 
4,600 

101 
bt'o00 
1.300 
6.700 

IDI 
IDI 
I 51 
lSI 

800 
100 

12.700 

84.600 

l6.lt8GO 

101 

114.500 

397.700 
18!.100 
215.700 

1980 

310o900 
3·828 

.so 

l34t300 
.36 

lt419.800 

lo 190.100 

10·900 
10.900 

lSI 

101 

101 
lSI 

5ltb00 

169.500 
15.700 

84,500 
5.500 

101 
7.800 
1·600 
7.700 

101 
101 
I 51 
I 51 

1t000 
!00 

14,<;100 

97.900 

196.200 

101 

142.200 

472.800 
229.700 
H3,100 

1985 

384.800 
... 399 

.81 

139. aoo 
.36 

1·693.100 

lt409.700 

10·100 
10.100 

lSI 

101 

101 
lSI 

61.200 

197,800 
17.qOO 

99.000 
o.soo 

101 
q.ooo 
2 .too 
s.ooo 

101 
101 
I 51 
151 

1·200 
100 

l7t400 

112.900 

234.400 

IDI 

!75.700 

558.600 
281·•00 
276.800 

1990 

399d00 
5tC56 

.8Z 

145.500 
• 36 

z.otq.coo 

lt669t900 

9·400 
9•400 

lSI 

101 

ICI 
lSI 

72·700 

230.700 
20.400 

ll6 .ooo 
7t700 

101 
11·700 
2·500 
9•600 

101 
101 
I 51 
I 51 

lt400 
!00 

20.200 

130.200 

280.100 

101 

216.900 

b60.000 
)44•700 
315.300 

2000 

•29.zoc 
6•896 

.83 

161.200 
.3e 

2t960tl00 

2•l95,90C 

11·100 
11.!00 

lSI 

101 

101 
lSI 

105.700 

322.70C 
zo.90C 

161.00C 
11, lCC. 

(l:j) 

17.70C 
3.aoo 

12,40C 
ICI 
ICI 
C~J 

I 51 

z,""oc 
zoe 

28.300 

178•90C 

413.000 

101 

335.800 

925·800 
516.200 
~t09tbGO 

See page C-62 for table notes 

2020 

502.aoo 
12•190 

.66 

194.600 
.39 

tu1e0.3CO 

... 775, .. 00 

l9o5CO 
l9•5CO 

lSI 

101 

101 
lSI 

217.500 

td.s.occ 
45,'5VO 

313.300 
2.?,5CC' 

{~) 

40.lCO 
') .c Ji) 

20.3~0 
,~; 

IDI 
lSI 
lSI 

... ccc 
600 

, ... oco 

336 .ooo 

a11.5Cv 

101 

75io2CO 

lt742,ct00 
l ,C5t. .. ~CO 
~88 ,]CO 

n 
I 

~ 
U1 



s~SA - FCQT ~oRTH. TEX. 
fBEA CCOE hU~IlER - 3b81 

~~PULATIOtl, ~lDYEAR 

~~R CAPITA I~CO~E (1967Sl• 
P[R CAPITA I'CO•E RELATIVE <US=I.OOJ 

T)TlL E~PLOY~ENT 
i~~~OYM~~T,·~c~~LATlCN RATIO 

TJTAL PERSONAL INCOME • 

TOTAL EACWU~GS 

AGRICulTvr.[, FORESTRY & FISHERIES 
AC,w I C'Jl TLRE 
FQR[STQY & FISHERIES 

"'1 ~t l ~<~G 
""flat. 
CRUI)£ I>> r;.;Q~E"L~ t., NATURAL GAS 
r.o·.~ETALL{(, EXCEPT FUEL5 

CQNT~A(- CC~STRUCTION 

~A~UfA(l~PlNG 

FOOD & K1~~~ED PRODUCTS 
TE'TILE "Ill PRODUCTS 
APPA~EL & GT~~~ FA8~IC P~CCUCTS 
l~~B~~ PRQC~CTS & FURNiT~RE 
PAPc~ & ALLIED PRODUCTS 
PRI~Ti'•~ & PU8LISH1NG 
CHEMICALS ~ ALLIE~ PRODUCTS 
PET~~tEU~ ~EFlNING 

P~I~ARY ~ETALS 

FABRICATED •ETALS & ORDNANCE 
MACHI'E"'• E>CLUDING E~ECTRICAL 
ELECTRICAL MACHINERY & SUPPLIES 
TOTAL MACHINERY 119~0 ONLY) 
MOTOR VEHICLES & ECUIPMENT 
TR~NS. FCUiP., EXCL. MTR. VEHS. 
OTHER MANUFACTURING 

T~ANS,, (QMM, & PUBLIC UTILITIES 

W~LESALE ~ RETAIL TRADE 

FINANCE, INSLRANCE & REAL ESTATE 

SERVICE~ 

G0VfRNJIIE111T 
CiviLIAN G0VERhMENT 
ARM!'O FORCE 3 

IQ50 

'\15.~41 

2tl54 
1,09 

16Zt938 
... 1 

892.378 

7 .. 4tl07 

l B, 591 
18t'S72 

19 

l9.a29 

IDJ 
(0i 

58,482 

219.350 
<OJ 
ICl 
:I 

.b. tot20 
<Dl 
<Dl 
lSl 
10) 

Sod21 
I C I 
<Dl 
IDJ 

'-·836 
<OJ 
101 
IDJ 

6<+. ·~ 8 2 

153.293 

31 tl) 1 

8-'tt157 

88.692 
58ti.o78 
30. Zl) 

POPULATION, EMPLOYMENT, PFRSCNAL INCOME, AND EARNINGS BY INDUSTRY, HISTORICAL A~D PRCJECT£0, 
SELECTED YEARS, 1950 • 2020 

1~59 

562.762 
z,soo 

1,0) 

zzo, :hO 
.3~ 

1 '" 10 t480 

ltl7J,Q47 

9 tll7 
9t033 

65 

29.44-ol 

IDJ 
IOJ 

~8.9'-6 

368 I 784 
I Dl 
IOJ 
<Dl 

10.390 
<OJ 
<OJ 
101 
IOJ 

10t626 
IOJ 
<OJ 
<Dl 

IOJ 
IDJ 
101 

111.392 

213.1b3 

6 l d~9tl 

l66t097 

1,4,207 
120.082 
34' 126 

1968 

b92,786 
)t419 

1.03 

2t368t5l9 

lt947.703 

l3o44l 
13·364 

76 

z .. , .. sq 

23t873 
582 

8•tt457 

765t3ll 
(c) 

!C l 
COl 

14.472 
CCI 

25·959 
q,7l.o0 

ID l 
la.sQI 

101 
<Dl 

14 '81 6 

IDJ 
(Q) 
COl 

1 i '5. j\)2. 

319.159 

q 3 t 0 36 

27 ... 271 

257,666 
222.664 

)5,002 

1970 

7bs,qaJ 
3.28t; 

• q 5 

1975 

Hlo,LOO 
4t067 

,99 

IN THOUSANCS OF 1967 S 

Z.516t92J 

2t040tb94 

1J,Sd6 
l3t50'< 

32 

2 3' ~ .. b 

3 
2 2. <) '•'-

"' 
9a d 3-. 

13 7 .o 16 
I 0 l 
ICJ 
I C 

15 ... J9 
IC • 

27,9~3 

11 '9 77 
101 

17.3~9 
101 
IOJ 

14. 153 

I D l 
I C l 
<C l 

1.;:2 .7•-T 

3~0.t;,20 

98,33b 

JOO,,r 

298t'-89 
25~.o,013 

4<1tt476 

3t3l9t700 

2.762.000 

IJ,800 
13.700 

( Sl 

zo.zoo 
C Sl 

25tLo00 
< Sl 

12;.300 

l.039t500 
101 
COl 
IDI 

lG • 7•)0 
I D I 

37.600 
14 I 300 

101 
26 ,(),)0 

<OJ 
IDl 

21t000 

I OJ 
COl 
iDI 

153,400 

4b9t200 

126.600 

4l4t600 

Jl)~,ooo 

l•o.soo 
39.700 

1~80 

8Y5t700 
( .. 716 

,99 

374t900 
.•2 

4•22~.td00 

3t'543t300 

15•100 
l~tOOO 

'51 

.l~t2GO 

( 5) 
2 f'. I ~ ('Q 

'5) 

l ') ... - 5 00 

lt.H 7, 300 
I Dl 
COl 
(\)) 

Z3,S00 
10 I 

.. ~ • .zoo 
17 .ClOO 

<Cl 
30' 300 

I C I 

I Dl 
30.600 

IOJ 
<OJ 
<OJ 

lBS.oOO 

605.700 

161.100 

')49tb00 

sn.eoo 
481t200 

41,500 

1985 

9dH•200 
5 .3~ 1 

.99 

4lltY00 
... 2 

5•Z8At400 

"•"17t300 

l7tC.GCl 
lbt900 

IS l 

lO, I •JO 
15l 

29.100 
l 51 

19 3 'o::: u 

1,~97,ROO 

IC I 
L)) 

t2J 

21 dUO 
<CI 

<; 1 .t..:o 
22. r: _)J 

j!)J 

J~.~oo 

I D I 
I D I 

3~tb00 

<OJ 
<Ul 
ICl 

22.:...600 

765o900 

19Mt200 

70'>.•00 

68lt500 
63~.600 

4tbt)00 

1990 

1t090t ]00 
b•Oll 

. -· 
4~2·500 

• •l 

OtblC'q~CO 

5.~07.000 

l'lt20J 
l'lt CUIJ 

'S I 

', . 1C 

·~ 
2 1 '900 

'S I 

23~.•100 

l,<jl3/,910 
IC) 
IOJ 
1:::1 

31 ,JJO 
!C I 

70.SilO 

z 7 '" 00 
IDJ 

41, c-1JO 
(c) 

<Dl 
'51, MOO 

IDl 
IOJ 
ICI 

~ 71 'd0' 

968t400 

21.o3e800 

00~.)00 

ts91' 100 
839.1)00 

51•600 

2000 

l' 300 •l 00 
K•l"'

,98 

S5c..tsCC 
... l 

l0t5~9dCC 

St74o(,"CC 

22•90C 
t.2.ovJ 

'5' 
J 3 ' ~ .~ 

I 5 I 
32. "cc 

< Sl 

l10,l0C 

2,q2lttt0C 
1~1 

101 

'"I 
4 3 .l oc 

tCl 
10q,7CC 
,z,qoo 

IOJ 
57,oOC 

tC l 
<Cl 

~7,t~OC 

CCJ 
<0) 
! ~I 

.. cq. 1 oc 

1,Sl&tl00 

}77, ~GO 

I•5U5o80C 

le5ZOt3CC 
lt'tS-,,t;OC 

b'ot500 

2 '~ c 

lt~35t3:('1 

I tt~7• 
.~ .. 

1 ~". ~ ::.v ... , 

2~ttl ... ~t5DO 

20.B52t~CO 

J·~, dOO 
l':ltt-00 

<Sl 

jQ, .. L..J 
(~I 

3&.qco 
< Sl 

8, ... ~00 

,., ... :j. ~(.,·. 
1::1 
(i..}J 

fCI 
BO,t.VO 

(CI 

Z~J,:C~ 

lOQ,r;-00 
(~J 

lObtOCO 
101 
(\:1 

2.1z,ooo 

(;)) 

(~) 

IDl 

aq~,coo 

3 ,q17 ... oo 

e~J.:oo 

ltdllt900 

l.~~lj ... oo 
ltd6e,.,COO 

102.~GO 

See page C-62 for table notes 
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S~~A - GALV~S!O~-TEXA5 CITY, TEX. 
IBEA CODE NL~~E~ - 37ll 

POPuLATIONo EMPLOYMENT, PERSCNAL INCOMEo A~D EARNINGS BY I~DUSTRYo HISTORICAL A~O PRCJECTEDo 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 1970 IQ75 1980 1985 

POPuLATION, ~~~YEAR ll4.0lb l37o805 170,473 170o681 l90o000 207,qQQ 228ol00 
PER CAPITA INCOME 11967sl• 2 ol7b 2·295 2o852 3t004t 3•492 4•182 4t745 
PER CAPITA INCOME RELATIVE tUS::~l,QO) 1,05 ,94 ,86 ,97 ,85 ,88 ,88 

TOTAL [MPLOYeENT 45 tl74t 51•442 81>900 aa.eoo 
E"PLOYMENTtPCPULATION RATIO ,40 ,37 .39 ,39 

IN THOUSANCS OF 1967 5 

TOTAL l'ERSOIIAL INCO~E • 24A,l08 31bt300 486o2ll 512•084 663,700 8bq,400 lt082t700 

TOTAL [ARtnNGS 19Bo031 249o632 382,445 400,057 506.900 654t200 aoq,ooo 

AGRICLcTU<E, FORESTRY o FISHERIES 3.409 2.307 3e327 1. 1b0 z,qoo 3o200 3.500 
AGRICvLTLRE 2el46 },74R 2•b10. 99'; z,ooo 2 o300 2o500 
FORESTRY & FISHERIES lo263 559 652 765 BOO 800 1 .coo 

~IN lNG 1,471 5,376 2e243 3o518 2o200 z.aoo 3 e100 
CRuDE PfTROLEUM o NATURAL GAS 1t47l 5,376 !DI 101 IDI IDI !01 
NO~METALLIC, E•CEPT FUELS (Q) IDl IDI !0) (Q) 

CONTRACT CONSTRUCTION llo929 1Be524t 52ol39 39.732 53.800 78 ol 00 q2.200 

MANUrACTUP!NG 4bt843 75.120 110,147 127.567 151.600 lBB•bOO 232e400 
FOCD L KINDRED PRODUCTS ... 362 &,640 7t384 bt8b8 9 t 100 10.~00 11. ~01') 
TEXTILE ~ILL PRODUCT~ 12 lSI lSI IS I 
A?PAREL o CTHEP FABRIC PRODUCTS 101 !01 97 94 lSI ( s) IS I 
Lu~UER <RODUCTS L ruRNlTURE IDI !Dl IDl 101 !01 IDI 101 
PR!NTI~G o PUBLISHING 1.7&1/e 2,42& 2.324 2. 564 3 oiOO 3. 700 4t500 
CHE~ICALS & AlLIED PRODUCTS 101 101 IDI IDI 10) 101 101 
P[TPCLEU~ REFINING 13ol53 24,84rl 27.440 32o972 33,800 3Bo700 44,('00 
PRIMA~Y ,..ETALS b•'576 lo 312 2ol79 2oOIB 2•600 3 olOO ),600 
FABRICATED ~ETALS o CRDNA~CE 6 2,031 2 •" 74 4 '280 3t800 5o000 b.~oo 
~ACHINERY, EXCLUDING ELECTRICAL 40 893 lt529 lo200 lt700 2 olOO 
ELECTRICAL MACHINERY & SUPPLIES 1 I 51 lSI ISl 
TOTAL ~ACHI~ERY 11950 ONLYl 182 
MOTOR VEHICLES & ECUIPMENT 963 1·077 IS) I Sl I 51 
TRANS. £CUIP,, EXCL. MT~, VEHS. 5.352 4,103 1Q,q~4 12o6l2 l4eb00 17.400 21.100 
OTHER MANUFACTuRING 37 148 lol55 1e407 z,ooo z,qoo 3o800 

TRANS,, COMM, & PUBLIC UTILITIES 24obl3 32 .o23 37,0Ste 35 o369 44,700 57 tbOO b8o800 

wHOLESALE & RETAIL TRADE 32o886 36,469 45.780 48,607 5q,600 7lt200 84,400 

FI~ANCE, I~SURAN(E & REAL ESTATE 34,936 16 •.69te 23.219 23.61) 29o500 36.700 't3t800 

SERVICES 2lol44 25.945 46e009 49. 7c;8 6~.500 8lo300 10lo900 

GOVERttp.tENT 2o.eoo )7 .174 62.'t'ilb 70,4q2 96,700 134.300 177,700 
CTVILIAN GOVERNI<!rtT 17.832 32 ol89 SQ,"98 61,782 93.'-00 1.30,t~OO 113e500 
ARMED FORCES z,qba 4,9&5 2o998 2o7lll 3.200 ),bOO ltelOO 

See page 

1990 2000 

zso.~oc 292.t2IJO 
5t]ti4 lo32'i 

,87 ,88 

96•400 ll5o80C 
,39 •• c 

1•348•300 2•l4ZtlOC 

t.ooo.soo l•~69t80C 

3t800 4,70C 
l•bLlO 3t2CC 
1•100 Io%0 

J•o.OO o. ,lOC 
101 !DI 
(Q) (Q) 

10He900 1~b•b0C 

28bt400 '-"'b•OOO 
13tSUC 17t90C 

lSI lSI 
lSI 151 
lUI !01 

S•~~tUO a.ccc 
!Dl ICI 

50.000 bb,OOC 
... ,oo StdOC 
8t0.00 l'-tZDO 
2•600 4 elOC 

IS) IS) 

! Sl < Sl 
zs.,oo HoiOO 

5·2.00 q,zoo 

82 oiOO 120.o0C 

100o100 l44,70C 

52o200 7bt'-OO 

1Zio900 204ob00 

235 ,)00 ... llt4r00 
l30o500 ~01),300 

... .,oo 6•100 

C-62 for table notes 

2020 

4Cj,5CO 
ll•7'-2 

,89 

160o)00 
,•o 

5•1'-'2•)00 

3t7C5tdCC 

do200 
~.500 

2.tbCO 

~,t;CC 

iCI 
101 

3l4o200 

t.Oo.J,~OO 
31, ~-cc 

lSI 
( s l 
IL)I 

l7t3UO 
I C. I 

l13t~OO 
i.Q.~OU 

JtHbCO 
~h~CO 

lSI 

t Sl 
83.000 
zs ... oo 

250.tb00 

29'-•800 

159o500 

490.900 

l•l3~.cco 

1elllt7CO 
l0o200 

("'") 

I 
~ ......, 



s~SA - ~~uSTCN, TEX. 
loEA CCDE ~U~~ER - 3a21 

POPULATICN, ~lOYEAR 

PF CAPITA INCOME 119bHI• 
PER CAPITA INCOME PELATIVE IU5•1,001 

TCTAL E~PLOY~ENT 

EMPLOYMENT/OCPULATION RATIO 

TOTAL P'R5CNAL INCOME • 

TOTAL E ARid 'IGS 

AGRICU~TLPE, FORESTRY & FISHERIES 
AGRICULTLRE 
FO~ESTRY & FISH~RIES 

MINING 
~£TAL 

COAL 
(C~CE PFTRCLEUM & NATURAL GAS 
NCN~ETALLIC, EXCEPT FUELS 

CONTRACT CC~STRUCTION 

~ANUFACTU~ING 

FOCU & Kl~CKED PRODUCTS 
TEXTILE •ILL PRODUCTS 
AP~AOfL & OTHER FABRIC PRODUCTS 
Lue•E~ PRQCUCTS & FuRNITURE 
PAPER & ALLIED PRODUCTS 
PR!,T!No & PUbLISHING 
C~E"ICAL5 & ALLIED PRODUCTS 
PETOCLEU~ REFINING 
PRleARY •ETALS 
'AB~ICATEO •ETALS & ORDNANCE 
~A:Hl,ERY, EXCLUDING ELECTP!CAL 
ELECTRICAL MACHINERY & S~PPLIES 
TOTAL •ACHINERY IIQ50 ONLYI 
MOTOR VFH!CLES & EQuiPMENT 
TRA~S. fCUIP., fXCL. MTR. VE~S. 

OT~tR MANUFACTURING 

TRANS,, CCMM, & PUBLIC UTILITIES 

WHOLESALE & RETAIL TRADE 

Fl~ANCE, INSURANCE & REAL ESTATE 

SERViCES 

GDVEPN~ENT 

Cl~lL!AN GOVERNMENT 
ARMED FORCES 

19~0 

q"' 3 tl>C2 
2o518 

1,22 

Hlo66l 
,)9 

2•375,73b 

1.qq7d48 

37.558 
36 .19 7 

lo36Z 

Z33,45lt 

224.10~ 
q. 34q 

199o656 

421.284 
5l,Z11 

101 
101 

24.887 
101 

20 ol5 2 
bbt507 
80.857 
21.134 
35.104 

IDI 
1bt5b9 

1 'b99 
3t687 

l;,?q4 

22•·226 

437t34b 

89o838 

23~o220 

118.5b4 
qo,954 
21,&10 

POPULATION, EMPLOYMENT, PERSONAL lkCOMt, A~O EARNINGS BY INDUSTRY, HISTORICAL AND P~CJECTEO, 
5ELECTED YEARS, 19~0 - 2020 

1959 

1.392,460 
2tb2b 

l.OR 

527t464 
.38 

3t65b.50R 

;.oso.a73 

zq,497 
28,3b8 

lol30 

265.080 

253.255 
11.823 

204,Q4q 

754,943 
6Rt065 

101 
101 

20.333 
101 

31, llO 
137.712 
139t40b 
43.570 
73,696 

134.171 
101 

2t551 
11.063 
~0.609 

3l6o81b 

642o722 

182,511 

4lfh805 

B2 ,450 
207,229 

25.219 

1968 

1.909.631 
3• 323 

1.01 

bt346tb37 

5·238.115 

34t049 
32.777 

1•271 

291.325 
5 
9 

282.090 
9,zzz 

521.308 

1 t 2 5·3 I 317 
97t005 

101 
10) 

21.810 
29.231 
53 ol82 

245.512 
111.040 

80o160 
156o231 
206o200 

IPI 

l0t86V 
43t657 
96ob18 

45Q,q86 

lt098t710 

307o083 

850.~03 

421. 83" 
390.892 

30t9"'2 

1970 

lt995d&4 
3. 511 

lo 03 

1975 

2,200.500 
4.090 

1,00 

IN THOu5ANCS OF 19&7 S 

7•124,4q) 

5t882·571 

34,27,, 
32.719 

1,495 

327d8C 

• 
l5 

318.285 
9.669 

611. :;o;. 

1.366.338 
105o5C7 

101 
101 

25.617 
lC, 792 
60 ol37 

21a.sso 
Fn ,291 

7Q.5'55 
l74,QQ3 
232ol19 

IOJ 

a.Z9b 
26.097 

112.987 

509.101 

t.ztq,o54 

338.96q 

991.595 

482.6Cil4 
.... 9.244 

33.451 

q,001t000 

7t404,QOO 

35 oiOO 
)],400 

lt600 

330.700 

319t400 
llo300 

72bo800 

lt155,LOO 
124.300 

101 
IUJ 

33,600 
38,700 
16.200 

35q,400 
210,500 

98,300 
225,600 
310.300 

101 

11ob00 
54>,~00 

154,200 

600.800 

lt575.t00 

425,qOQ 

1,3oa,ooo 

637 ,ooo 
600,400 

35.300 

1980 

J.,429t700 
... 101 

,99 

928.900 
,38 

llt422tl00 

q,33Rt900 

36o200 
)4,400 

lt700 

367.200 

354,400 
1z.aoo 

87~t500 

2tl92t40(l 
14.,,700 

101 
101 

3s.aoo 
47tA00 
os ... oo 

46Q,QOO 
240,300 
115,<jOQ 
Z93ol00 
381.100 

101 

13,400 
73,1)00 

l9Rt200 

721),400 

z.ozz,ooo 

533.500 

lt7Z3•600 

851.700 
82lo800 

37.900 

1985 

2.705.700 
5t29b 

.98 

lt030.100 
• 38 

lt.•328t4,00 

11tb33.B00 

3bt400 
3bt400 
z,ooo 

391.400 

37t;,,700 
l4tb00 

lt0!:10.600 

lt69t:.t600 
lbt_-~,300 

101 
<DI 

Co4,300 
'>b tlOO 

11Ho7CO 
59b.l00 
272.600 
13'),000 
3bbtl00 
0.7Ht200 

10) 

l b olOO 
q lt800 

250,000 

867.200 

z,s.c.z,eoo 

b57t400 

z,zza.aoo 

loll loOOO 
1·077,400 

43 ·100 

1990 

3t013tOOC 
5t9b6 

,97 

1 d4Zt2Cl0 
• 3• 

17.~7c,.I)Q() 

l"•'-92•600 

40t701J 
3tt.400 

2·300 

411·100 

40(),400 
lbt700 

lt3.?~d00 

3·31 r.zco 
l'i4ttCo0V 

ICI 
ICI 

1)(),~00 

70,7CO 
14 l •tiOO 
7'5 r, 100 
301.200 
l51d00 
4hl,c.OQ 
590.t.OO 

101 

tq. 300 
ll4tb00 
3l~ol00 

1.036. 700 

3tl97t700 

ttlOtOOO 

2·~·2·100 

lti!tb lt500 
lt11tl2·'>00 

4'h000 

2000 

3tblJ,')OC 
tt. JO 3 .. , 

l•'-'2'5•c.CO 
• }q 

28•919•lC:C 

2lt0l4•10C 

c,q,JOC 

'-btl oc 
3 t10C 

48ZtZOC 

.. ~q.oor 
ZZ•bCC 

z,cs~. 10c 

~, 14 J ,c.CC 
lbc., 'i 1~C 

ICI 
IJi 

b1,7LC 
l07,)CC 
2 ] .. , 3GC 

1, ~c.(', ')OC 
c.Q7,QCC 
.Z 1 ~, JVO 
74l,t.CC 
q 1 ·~, 7CC 

101 

zs.5oOC 
lRZ,Ji"l~ 
~Qq,JOC 

l•'>2bt20C 

5•1'>7•)0C 

loZ5bo200 

"'•d'>Z•ttOO 

z ... ao.soo 
z,o~ez),UOO 

b),SCC 

2CiC 

~ .. 1!) 7.1!:0 
13·~t.'2 .... 

z,G8'tt5CC ... (' 

1Ct70S·3CC 

ss.r·oz ... co 

·~·2 0 
7;. 1 c 
5·~ 0 

blq,bOO 

">7•t.Jr.o 
.,1, L~O 

.. ,,.;z '1 ... -_;::: 

lt.:.;i.,.;.~cc 

-tH ,.;:cv 
ICi 
tC 1 

l.Zl ... :-...,.Q 
2 J,. ;.-:c 
5oot) ~ 't. ;c 

:; 'i. l'>t i. :..;. 
,.,-:.,<;...:C 
Ja, ..... ~o 

lt TdJ,QCO 
Ztl22•6:::C 

t:') 

b·~., ttOO 
"'3 .. ,bJC 

t.z-;~.~·::o 

J,lZO,oCO 

12•587.'!00 

2 .r•68 ,C\:.0 

tz,">3-;..sco 

b•~l ... ooo 
~·'-27,t,CO 

106.300 

See page C-62 for table notes 
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SMSA - KILLFCN-TE~PLE, TEx, 
IBEA CODE NUMBER - 5581 

POPULATION, EMPLOYMENT, PERSONAL INCOMt, AND EARNINGS BY 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 1970 1975 

POPULATION, ~IOYEAR 90.865 115o905 145 .. &98 l60o612 162.&00 
PER CAPITA INCOME 1196hl• lt135 z,oqq ) ,Q75 3' 3ll 3t75Z 
PER CAPITA INCOME RELATIVE IUS=1,001 ,94 ,86 .93 ,96 .91 

TOTAL E•>LOY•ENT . 38' 160 50o290 
E~PLOYMENT/PCPULATION RATIO •• 2 ,43 

IN THOUSA~DS OF 1967 S 

TOTAL PE~SC~AL INCOME • 175o82& 24J,30Q 448.023 531o837 610.200 

TOTAL [AG:Ntr.GS 15lo290 206.896 367.335 43B.Ola 489t500 

AGRICULT~PE, FORESTRY & FISHERIES l6o038 9,840 8o827 9t8'>C 8t700 
•GPICULT~RE 16.026 9t798 a.ela 9tB'il 8t700 
FOPfSTPY & FISHERIES 12 42 9 9 (51 

I'INING IDI IDI 539 H3 (51 
CRC~E PETROLEUM & NATURAL GAS 101 IDI 101 (01 101 
NO~~ETALLIC. EXCEPT FUELS 101 101 101 101 101 

CO~TOACT CC~STRUCTIGN 7o93l bt488 11ob57 11.826 13o000 

MANUF.A(T\,..k INC 5,110 1lo8H 22.301 24,808 31 .zoo 
Fono & <I•)~ED PRODUCTS 101 101 101 (ill 101 
AP~~~EL & CTHFR FABRIC PRODUCTS 101 101 101 101 IDI 
LU~8ER CRJDUCTS & FU~NITURE 2.358 4t955 7t677 8t4l6 10 ,Q0(4 
PRI~T[NG & PUULISHING 638 8b0 1 ,]92 l. 5 73 1o8DO 
CHE~1(ALS & ALLIED PRCOUCTS 101 101 101 101 101 
P~l""kRY ,..EiALS 101 101 101 101 IDI 
F•BRI('TED METALS & CRONA~CE 101 101 101 101 101 
~ACH;NLPY, oXCLUOING ELECTRICAL 101 101 1o225 ltll4 lo600 
TOTAL ,..ACHH~EM:Y 11950 ONLYI 50 
MOTOR WE~ICLES & ECUIPMENT 2J 45 ( 5) 
T~ANS, FCUIP,, EXCL, ~TR. VEHS. 101 101 101 !01 101 
OT~EQ ~ANUfACTURING 101 IDI 101 101 101 

TRANS,, CO~M. b PUBLIC UTILITIES 6,814 q,489 11.44t9 12ob85 1.:..700 

WHOLESALE & RETAIL TRADE 15t4b3 21o807 30.568 36,026 4),300 

F'~~lNCE, INSURANCE ~ REAL ESTATE 101 101 6t653 bo853 8t600 

SERVICES 10.754 15.532 28.041 3l,b89 ~0,200 

GOVERN"ENT 85.557 127.3·23 247,210 303.701 327.300 
CIVILIA~ ~OVER~MENT 15.838 27.004 50.b22 56tS45 74,400 
ARI<ED FORCES b9.719 100,319 196o58a 24b,856 251,700 

l'DUSTRY, HISTORICAL AND PROJECTED, 

lqBO 1985 1990 

170.900 1.79. 300 l81it200 
4t2b3 4t824 ') .. 468 

,89 .69 .89 

bbt 700 10 ol 00 73.700 
,39 .39 ,)Q 

72A•b00 86'5.400 lt02<h400 

57lt400 662.400 8l5t000 

Ho900 9t600 10o300 
At900 q,ooo 10.300 

151 (51 (51 

(51 I 51 lSI 
IDI IDI IDI 
101 101 101 

17.900 21 '100 26tolo00 

39tR00 4ts.~OO 60.200 
IDI (I) I (01 
101 till ICI 

11o800 lJ,qQQ 1&.300 
2o2DO 2t700 ),<tOO 

101 101 I C) 
101 101 101 
101 IDI tO! 

2,400 3,000 3t800 

(51 (51 I 5 I 
101 101 101 
101 101 101 

17.200 20,700 2'itqOQ 

53.300 67.300 84t800 

10.800 13.400 l6t700 

51o700 65.300 az,.c.oo 

37Do8DC 4)4,200 SOB dOO 
97t400 121.800 152t400 

2 73 o400 311.900 35~·800 

See page C-62 for 

2000 

20s.zoc 
7. 4 4 2 

• ac; 

82oH00 
,4C 

lo5Z1oOOC 

loi77·~0C 

12o50C 
12•S~C 

I 5 I 

(51 
ICI 
IDI 

39oo0C 

cn,•OO 
101 
IJ I 

lZdOC 
S, ~ 0C 

(c) 

d)) 

1CI 
'5 • J'JC 

(51 
101 
till 

30, 7CC 

1ls.aoc 

2o.;cc 

131 '' oc 

70 l. zcc 
Z37,bCC 
.. b),50C 

table notes 

2020 

250.000 
t~.OG7 

,91 

101 .. '-~o 
.•1 

3t.25L't600 

Zt4lde800 

Zlo600 
zz,acc 

I 5 I 

lSI 
tO I 
l::l 

dbtbGO 

217o800 
IDI 
ICI 

'- .. , .. ~G 
11. ac: 

I: I 
1:; l 
IDI 

1 .. ,,zcc 

I 51 
IC I 
101 

79.600 

32e.7CO 

b0o100 

310.200 

lt:llltCOO 
528o'iOC 
782ol00 

n 
I 

~ 
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S~SA - LA~ElC. TEX. 
(HEA CCCE ~~~RER - 399» 

POPULATION, t~PLOYMENT, PERSCNAL INCOME, AND EA~NING5 BV 
5ELECTED YEAR5o 1950 - 2020 

1950 1959 19&8 1970 1975 

~:o_LATICr;, ~ICYEA~ 56.01.3 b3t610 76t530 73o232 75,400 
~E~ (~~TT~ INCOME ( l9&7io). 1 ,ozt lt261'i lt848 2 .187 2o520 
~:;:_:, (API T.! JNCG.•E: ~ELATIVE IU5=1.001 ,49 ,52 ,5o ,03 ,o1 

f'"'";' t.L t.•·n:~LCH'E:o-. T l'St?87 18t20H 
~~~LOY~E~.T,~(~w~ATION RATIO .2a .29 

IN THOU5ANC5 OF 19o7 S 

' - :.l D~~ S:~~Al I rl(O""E • 57t799 80t663 l4h400 lt.O.l4Cf 190.!00 

r;.L fLi'~,;·.cs 48t316 68.170 110' 369 122.751 146,300 

A~~ICL'LTw~F, FCPfSTRY & FISHE~IES bt977 8t498 9 '42 3 11o238 II o300 
;. r,:.; I(_;_ LT._ ::-JE b .a 12 b t 3H 3 9t400 11o<l3 II o300 
f~~fSTRv & F'SHERIES 105 115 22 25 151 

.. ir.r·.G lt48l 774 lo 511 71b 151 
(~LDE rfTPCI_[L~ & ~ATURAL GAS lt380 114 l·49l 710 151 
P.J~~~T~LLIC. fXCEPT F~ELS 101 20 151 

CJ~lf~A(T CC~Sr~UCTlO~ ),968 lo951 3t7b~ 3 ,035 s.soo 

o.• U.~J!C A( T ~~j.. i ·~c. Z.t18b t'tQ Jl 3·877 5,10& 5,600 
F~(; 6 tt:.~~[O PRQCUCTS 3o7 484 lt026 1·"98 1o400 
<PC>,[" & CT~f~ FAoRIC PRODUCTS IDI 101 101 101 IDI 
L:;~BE~ P~C~UCT5 6 F~HNIT~RE IDI 101 81 75 I 51 
PAP[p 6 ALLIEC PRODUCTS IDI 101 1 
~RI~jf!~G S ~~PLISHING 310 492 o05 707 800 
c~t~ICALS & ALLI~J P~ODUCTS 3 -1 lSI 
OfTqCLELJ~ R£FI~ING 42 
P~:~A~l' ~ET.:.i._S 101 101 101 101 101 
FA8~IC~TED MfTA~S & C~ONA~CE I 51 
~4(Hl~Ewv. F~CLUDl~G ELECTRICAL IDI 101 131 lBO I 51 
ELf(TRl(A~ ~A(HINlRY ' SUPPLI£5 IDI 101 101 101 101 
Ci~ER ~A~UF4(TUWING 101 101 101 IDI 101 

TCANS., CC~~. & ~~BLIC UTILITIES b' lb7 7,399 9.90b 10,387 12,ooo 

w~oLESALE 6 RETAIL T~AOE 12.!82 14tb48 2flt529 28o3bC 35oo00 

F IN:..t.CE, 1~5URA~CE & REAL ESTATE 1.224 2 tl99 3.755 4tl0l 5' 100 

SE>VICES b t42l 7tb9l l>o917 l5o930 19o300 

GOVE,NM(NT 7t&09 22.07~ 37t627 4!.818 50 o300 
CIVIliAN GCvEP~MENT 7t .. 24 12.074 22.352 25.385 31,900 
A~~EC FCRCES 385 10.006 15·275 l8t433 18,100 

l~OU5TRY, HI5TORICAL AND PRCJECTED, 

1080 1985 1990 

75.800 77.500 79t300 
3o013 ]t534 4' l"" 

,b3 ,b5 ,b1 

23.!00 24tl00 25.!00 
.31 ,31 .32 

228ob00 274t200 ]2ij•900 

175ob00 211.000 253o5CO 

12o500 1•·500 loo800 
l2t400 l4t400 lbt700 

I 51 lSI I 51 

151 151 151 
I 51 lSI lSI 
I 51 lSI I 51 

bo500 8.!00 IOoOOO 

Ot400 7t400 8t500 
ltSOO lt700 z,ooo 

101 101 101 
I 51 151 151 

loOOO 1•200 1•~00 
I 51 I 51 (51 

101 IDI ICI 
(51 I 51 (51 
(:)) lSI I 51 
101 101 IDI 
101 101 101 

13.300 15.300 l7t700 

44,200 ~3oo00 64t900 

bt200 7o500 q, 100 

2••500 30.100 37o100 

b0o900 n •• oo 88t400 
.1.300 50o700 o2o20Q 
l9oo00 22.o00 2bo200 

See page C-62 

2000 

83tlOC 
5t73b 

,o9 

Z1ob0C 
.33 

470ttt0Cl 

3bbo50C 

19o90C 
19td0C 

I 51 

I Sl 
15> 
lSI 

15o200 

1!o~OO 
z,1oo 

101 
lSI 

z,zoo 
I 51 

101 
'::)) 

I 51 
IDI 
101 

2", 100 

Q6,'JOC 

13.500 

5bo500 

128o300 
9),400 
HdOO 

for table notes 

~020 

oz,qOO 
l0t554 

,74 

3Z. 900 
.35 

981.!00 

14 ,, 700 

34t8CO 
)'-t,SOO 

151 

151 
lSI 
151 

HoaOO 

z lo 700 
4,1'00 

l:ll 
lSI 

StCOO 
lSI 

101 
( s) 
lSI 
Ill I 
101 

411),000 

zo~ .too 

Z8o700 

12].500 

25bo100 
195.700 

60 ... 00 

("") 

I 
(}1 

0 



SMSA- lLb~O(K, TfX, 
tBfA CC~E hU~HE~ • 4121 

POPULATION, EMPLOYMENT, PERSO~AL INCOME, AND EA~NINGS BY 
SELECTED YEARS, 19~0 - 2020 

1950 1959 1968 1970 1975 

POPULATION, ~IDYEA~ 10lo897 153,422 178.881 lHOo212 17lo500 
-E~ CAPITA I~CUM[ ( l967i). z.t53 2t273 z, a ra 3 ol2l 3o555 
PER CAPITA I~CCME RELATIVE «USst.OO» 1,04 .93 ,87 ,90 .87 

TOTAL EMPLOY~ENT )Q,700 58ol81 
EMPLOY•ENTtPCPULATION RATIO • 39 , 3H 

IN THOUSANCS OF 1967 5 

TOTAL PERSOflAL I NCO ME • ZlQt42b )48,788 514o780 562,42-4 609o600 

TOT~L EA~Nif<G~ IHZ ol05 277.428 396tlb6 431,056 465o400 

AGR!CuLTUPf, FORFSTRY & FISHERIES 2bt940 33.575 43o202 4o,J04 37.200 
A~'-' [ CUL H.,RE 2btf!l40 33o575 4),181 46,267 )7,200 
FCPESTRY L Fl5t<ERIE5 20 37 lSI 

""IN PO() 5t20Q 3,308 950 736 151 
CRUDE PFTRCcEu• L NATURAL GAS Stlfll7 3•308 IDl IDl IDl 
NOf•MET•LLIC, EXCEPT fUELS 12 IDl 101 IDI 

CO~TPOCT CCNSTRUCTION 21,748 22.354 22o380 2a,051 zo.zoo 
,..ANuFACTVI-I"tG 11o051 2 3. b )4 3"/.1 10 44,354 ~2.700 

FCOu & XI,~RF.C PRODUCTS 5.795 10.013 13t567 13. 780 l3o600 
TEXTIL£ ~ILL PRCDVCl~ 81 667 •74 1o000 
APPAPEL & CT~ER FABRIC PRODUCTS 101 IDl 191 704 lSI 
LU~Rc? C<JOUCT5 & FURNITURE 101 101 IDI 101 101 
PAP(~ & ALLIE~ PRODUCTS 101 IDl 
PRl~TI~~ & PU~LJ~Hl~G lt'-54 2t2b4 3o622 4t031 ,,zo~ 
CH[MjCALS & ALLI<O PRODUCTS 101 tDl tO I !DI 101 
P[TPCL!l~ REFI~ING 101 101 293 330 lSI 
PRI,...AIJY "'F.TALS 101 101 657 ~54 ltOOO 
FA~~lCATED METALS & ORO~ANCE l• 315 2o817 3o872 4tb97 bt300 
•ACHINE<Y, EXCLUDING ELECTRICAL 10) 101 IDI 1~1 101 
ELECTRICAL MA(HJN<RY & SUPPLIES IOl IDl 101 lvl 101 
TOTAL 1-4.6CH1NE~Y 11950 ONLYl 740 
~CT~O VfHI(LfS & ECUIPMENT 101 101 289 441 lSI 
... :J.~·.-:,. FCut;;>,, EXCL. MTR, \IEHS, 33 310 l. 713 lo700 
Cf,...t.,... .~/lf.tUFACTU~ING 157 lt9S6 3' l!:i7 J,36C 4.600 

T~A~5 •• c~~M. 6 PUBLIC UTILITIES 1S.E;26 27.297 30.205 32,097 3t .. 4CO 

~~0LESALE ~ ~ET•IL TRADE 43t80l 70,394 Qct.586 9Qdl3 110.200 

FINA,...CE. INSURANCE & REAL ESTATE bt5Z2 16·6~5 23t341 23.~30 27o000 

Sl"';JCES 23o257 39_.536 tl4 tl 08 68.~83 79t200 

GOVEP~~,..C~T Z1t75l .. Q.68'j 7BtZb5 87t687 96.900 
CIVILIAN GOVERNMENT 15 o83l 31. )lb 56.712 66,769 Ho800 
AR~ED FoRCES 11.920 <it369 19 o513 21o 118 21o000 

INDUSTRY, HISTORICAL AND PROJECTED, 

1980 1985 1990 

,164o900 164.')00 164·000 
4 tl.C.4 4.70Q So35l 

.87 .87 ,87 

63o200 62t900 62t600 
.38 .38 .38 

683t700 774t700 877.700 

520.800 590.000 bb8t"o00 

37o100 37.500 ]7,QOO 
11 .too )7,400 Ho800 

lSI t 51 t 51 

I 51 lSI IS l 
IDl IDl 101 
tO I tO I IDl 

ZR.900 32o500 36.~00 

blo100 71.700 a~.zoo 
13.800 14t200 14.700 

lo!OO lt400 lo700 
l 51 I Sl lSI 
101 101 ICI 

4t500 s.ooo 5t700 
101 IDl tel 
I 51 lSI I 51 

1.200 1,400 1·'>00 
8,400 10.700 13.800 

IDl 101 I;)) 
101 101 101 

lSI I Sl lSI 
2 .10(1 z,;oo 3t000 
5t7GC 7t000 a.soo 

37.200 41 .zoo 4'>.700 

121 .soo l3bt200 152t300 

30.000 33.600 31t700 

qo.aoo 104,900 121o200 

ll2o900 131 .ooo l52o000 
8Q,JOO 104t600 122o000 
2 3 o!OO 26o300 30o000 

See page C-62 for 

2000 

101 ,qoc 
7tl61. 

• 86 

6)t700 
• ]q 

ltl7)t600 

894t'>00 

40.eOO 
40,500 

lSI 

lSI 
101 
tDl 

4flt~0(' 

12lo00C 
lbt~CC 

z.~no 

lSI 
101 

7 .... oc 
ICl 
151 

z,zoc 
23.000 

I .:II 
IDl 

t5l 
4,30C 

12o300 

59 .l oo 

l'99t60C 

.. Q,70C 

l67ol00 

zoa.zoo 
l69oOCO 
39ol00 

table notes 

2020 

189,400 
l2o890 

,90 

7o,zoo 
... o 

Z•44lt600 

1•8)0.500 

6a,-:"00 
bt»,i'JV 

lSI 

151 ,::, 
tC') 

93.9CO 

260o200 
2-..100 
~.zoo 

lSI 
lDl 

l5o2CJ 
101 
15J 

J,oOO 
b0,500 

tO I 
101 

lSI 
9,coc 

25tbC.J 

10d,,7CC 

40t.c;C'O 

1CI.JCO 

363o2CO 

42dt900 
3b2o800 

bbtOOO 

(""") 

I 

<.Tl 



~··S~ - ~CALLEN-~HlPk-EOINBURG, TEX. 
~EA CCOE NU~!lE~ - Sl2J 

~~~L~l!C~I, ~lCYEAR 

E;.; c .. u:r.:. P..CC,.tE ll9b7iJ• 
E" (.:.~ITA INCC~E PFLATIVE tUS•I.OOI 

~:r~L E~PLGv~EhT 

~~~L~Y~F~T/PCPLLATl~N RAT(Q 

r~~- .... r .. PS:t.A;_ l'\CO~E • 

r:r~L f,H .. "t:'.CS 

'"~ ~u~ru•f, FQOf5TRY & FISHERIES 
:.. :..I':ULTL~E 

F 0t5T4Y & ~~5~tWIE5 

u!"'il'o(: 

(:)l_._.l ;;rT!:l.JLt:L~ & NATUPAL GAS 
NQt.Y:TAlli~. fXCEPT FUELS 

':OtH~A:T cc.·.:lTRUCT ION 

u.:.,~,J~A(TL~ I:~G 

FQC1 & Kl"lGRED PRQCUCTS 
AP~AC[L ~ Vi~tR FABklC PRODUCTS 
LU~6ER r~QCUCTS & ~URNITU~E 
P'DE~ ~ ALLIED PRQCUCTS 
P~!~TI~G & PGRLlSHlNG 
(1-l~MJ(.l.L S ~ ALLitD PRQOUCTS 
PETCCLE~~ ~FFI~tNG 

D~P·"A~-<'Y tt'f:TALS 
F!f~!CAT[1 ~ETALS & CRDNANCE 
YAU·•P.E~Y. fX(LUDI"'G ELECT~l(AL 
EL~CT~lC~L ~A(rllNtRY & SUPPLIES 
TJTA._ ~;(Hl'lE~Y 11950 ONLY) 
~~TCO Vf~ltLE5 ~ ECUIP~E~T 

TP~~5. r=UIP •• EXCL. MTR. VE~S, 
OT~f~ ~A~Ufh(l~~lNG 

TPI~S., Cn•M, L PUBLIC UTILITIES 

wHCLtSALE L RETAIL TRADE 

Ftr~A~CE, !NS~RA~CE £REAL ESTATE 

SEP•JICES 

GVJE~r•"'t:~n 

CIVlLIAr. GCWER~MENT 
AR,..EO FORCES 

1950 

161 ,794 
1o017 

,49 

SOt036 
.H 

l64t594 

143.594 

59t633 
59.507 

126 

3t104 
IDI 
101 

7.551 

8,073 
5t396 

IDI 
109 
210 

(01 
101 
(01 
IDI 
!01 
(01 

(01 
411 

345 

6t850 

30.725 

z,qt.z 

llo252 

13.463 
12.268 

1 tl95 

POPuLATION, EMPLOYMENT, PERSCNAL INCGMco AND tARNJNG5 BY INDUSTRY, hiSTORICAL AND P"CJECT£0, 
SELECTED YEARS, i950 - 2020 

1959 

177,60S 
1.131 

·" 
57.425 

.32 

200.822 

109.134 

44.404 
.ft4,277 

126 

5t45l 
101 
IDI 

8t459 

10,937 
4tb03 

!01 
147 

lt089 
101 
(01 
101 
101 
101 
IDI 
101 

1 .083 

7.513 

39 .too 

5t056 

l9t419 

28.794 
24,'568 

4t226 

1968 

175t636 
lebb2 

.so 

291.948 

223.452 

45.021 
44.~69 

54 

7t 592 
IDI 
101 

11.089 

13.94<; 
6t006 

101 
214 

lt927 
lt031 

101 
214 

67 
324 

101 
!DI 

4q 
53 

555 

l0t002 

49t376 

7tl24 

30.411~ 

48t80l 
45,730 

3,071 

1970 

182.464 
1 '744 

.so 

\9 75 

180,600 
2t0t:7 

.~o 

IN THOUSANCS OF lq67 5 

318.300 

235,99C 

44.697 
44,604 

qj 

7. 193 
101 
1;)1 

8,645 

15.981 
6t06fi 

IDI 
ISq 

2 .325 
1·105 

101 
334 

77 
281 

~D) 

!DI 

42 
44 

697 

1Q,t.79 

'54.3)5 

7,17~ 

32.719 

54t7Lb 
51.8 37 

2 '9 2Gl 

37),400 

283.400 

•2.500 
42,400 

I 51 

7.600 
IDI 
101 

1),700 

18.900 
1 ... oa 

!Dl 
500 

z,~ooo 

1.300 
!01 
151 
I 51 
I 51 
101 
to I 

100 
(51 
600 

12.900 

b2t800 

9 ·100 

43.200 

71,400 
67,800 

3t500 

lqBO 

181 .aoo 
2t482 

.52 

'54t700 
,30 

45lt 300 

345.000 

4t6t500 
46,400 

(51 

9.300 
IDI 
<DI 

17.000 

22o500 
a,AOO 

!DI 
500 

3.000 
l•bOO 

IDI 
I 51 
(51 
I 51 
ICI 
(01 

200 
(51 
bOO 

15.600 

72.900 

11.300 

55.000 

94.500 
90.300 

4t100 

lqes 

182,200 
2·944 

,54 

5~·300 
,30 

5 3b t600 

409,400 

48.000 
47.900 

(51 

10.200 
(01 
101 

20.300 

Z6,600 
10 • .200 

IDI 
oOO 

3.600 
l ,QOO 

!DI 
I 51 
I 51 
151 
IDI 
!Dl 

200 
I 51 
700 

la.ooo 

83.G100 

13.500 

67.600 

119,400 
11• .. 600 

4t700 

19qo 

18Zo700 
).491 

,57 

~5.900 

.ll 

638·000 

•85o700 

49tb00 
49.400 

(51 

11o200 
IC I 
101 

24t30C 

3 L • 500 
ll, BOO 

ICI 
700 

4t300 
z,JOO 

ICI 
(51 
I 51 
lSI 
IC I 
IDI 

300 
I 51 
"00 

2Z.t00 

96,70C 

l6tl00 

83t000 

150.700 
14').300 

'5t400 

2000 

188.500 
,,oco 

.oc 

60o1CO 
• 32 

94}t70C 

7lt,.,OOC 

~e.ec.J 
'SbtOOC 

I 51 

13, 70C 
101 
IDI 

3btZOC 

41),aGC 
16 .l oc 

ICI 
1 ol co 
6tSCC 
J,'JCC 

IOi 
(51 
I 51 
I 51 
101 
101 

70C 
151 

l• 100 

32.800 

132.500 

2t .. 400 

129·•00 

241,90C 
234t90C 

7t000 

See page C-62 for table notes 

2020 

zoq,t~co 

q,76 .. 
ob9 

7lo000 
• 3• 

2t0'5r:'t900 

lt'S4q,000 

lG 3 ,or-o 
1C2.6\;0 

I 5: 

l!it'-00 
tOi 
101 

7~,700 

95.~00 

2o.ooo 
ICl 

2 tl co 
L ... _.._,_ 

3 •; CG 
':JI 
I 51 
( s) 
I 51 
<C I 
101 

2 ,JCO 
I Sl 

Z, lCO 

11,'500 

249 1 5CO 

54,'SOC 

;oz.ooo 

573 •• co 
5o1.500 

11.aoo 

(""') 

I 
(..11 

N 



SMS, - ~I~L"D· TF X. 
I&EA CCDE 'UMHER - 4211 

POPULATION, EMPLOYMENT, PER5CNAL !~COME, ANO EARN!NG5 BY 
5ELECTEO YEARS, 1950 - 2020 

1950 195 ~ 1q68 1970 1975 

r'f'fl,tl .\ T t Ct-.., !"'I CYE AP zo.ooz 6ht482 b0t669 65·7~8. 71o200 
rrc (A~'JTtt. I ~d·~:~F «1 'lfl71o). J, .. o3 2t670 4t)07 4tUb0 4,771 
I'll: I "''ItA fl'.(t'M! JJfl A ltv• cu:-.•1 ,no 1 1. ,,~ Ioiii I. lO I. I 7 1,16 

t,d AI t fit I 11, ... 1 Nl 10t)L} 2btl~l 
f:.r-H"Lt.•T,..[ NT o•L.Pvu\.TIC~ kAT tO ,40 ,39 

IN THOuSA',CS OF 1%7 5 

TOTAL P(,S0'1Ai_ I NCO,..E • 8A,475 190.792 26 h )06 267.044 339.700 

TOTAL OPr. l n05 73 t107 151.870 20J o915 205.065 251o500 

AGP:CU~T~OE, FORESTRY b FISHERIES bt224 1 '11 s 2t970 4t':>21 2t600 
AGP T C'.JL T~RE tn224 ltll5 2t9b9 4,520 2o600 
FORE,TRY & FISHERIES I I 

""IN I ~4G 32.649 63o005 80o253 71.720 86o500 
~ETAL 3 2 (51 
CRUDE PFTROLEL~ & ~ATURAL GAS 32.649 63.005 80.201 71,642 86.400 
NCNMETALLIC, ~XCEPT FUELS 49 76 (5) 

(8NTPACT CCNSTRUCTION 7,470 9,737 q,OS3 q,l24 11.800 

MA~~'JF ACTt..i:l I ~~G 1 '757 4,682 7,684 9t728 llo700 
FCC: & (:r~UREG P~OCUCTS IDl <Dl 1.141 lt456 lo300 
APP~PEL & CTHFP FAB~IC PRODUCTS <Dl (Q) COl CDl COl 
LU~~ER rooCUCTS & ~GONITURE <Dl (Q) COl IC l (0 l 
PQI~Tlf.0 & PU~llS~lr.G 584 1 tlb5 !t099 l tC87 lt400 
(Hf"!CALS o -L~!EC P~ODUCTS 425 46 274 796 700 
PET~Cl[U~ ~FFI~I~G <Dl (Q) (0) (0) COl 
PRJ,..Ai-11 "'El~LS (Q) <Dl 
FA2P!CATED ~ETALS L CRD~AN(( (0) <01 <Dl IDl COl 
~AC~I~E~Y, E~CLUDING ELECT~ICAL ID I <Dl <Dl <Dl COl 
ELECTRICAL MACHINERY b SvPPL!ES (Q) <Dl IOl !Dl (Q) 
TOTA:._ ,...CHI~ERY 119~0 O~LYl 40 
MQTJ" Vf~!CcES & E~U!PME'T 
TRAPlS, ECLlP,, EXCL, MTR, VEHS, 4 7 I Sl 
OTHER ~•~UFACTU~!NG 83 585 638 998 1·100 

TRANS., CO~M. & PUBLIC UTILITIES 2.725 10.060 lit 8 3S 11 '820 15,ooo 

~HCLESALE b RETAIL TRADE 8t992 21 I Y43 29o556 31, I 65 39.200 

FINANCE, INSU~A~CE b REAL ESTATE 2o205 7;923 10.879 10.099 IJoZOO 

SEPV!CE5 flt923 23ol39 33·647 36.441 .. 5,400 

GCIJEJ:<~,YE"'T 2 •I 62 10t267 18·007 20,447 25o300 
Clv!~IAN GOVERNMENT 1. 94 3 9t249 17·0"-0 19.374 24tl00 
AR:po~fC FCJRCE5 Zl9 1.018 967 lo073 loiOO 

!NDU5TRY, HISTORICAL AND PRC~ECTEDo 

1980 1985 1990 

78,500 '7<;l.700 8lo000 
5t415 b t16 7 7t02"-

1.14 1,14 1,14 

zq,zoo 30.000 30t800 
,)7 , 3R ,38 

42St400 49lt900 569o000 

302o400 350o300 405o800 

2 tlOO z,ooo z,ooo 
Z o!OO 2o000 2o000 

10lo600 110o600 120t400 
( 5) (51 (51 

101 o500 110.500 IZO o300 
C Sl ISl (51 

14.200 15,900 17.700 

14,400 17,700 2lti300 
lt400 1,600 lo800 

!Dl <01 {~) 

(0) I 01 (Q) 

1· 700 z,ooo 2.300 
500 600 ~00 

(Q) IDl (Q) 

!Dl <Dl <Dl 
(Q) (Q) !Dl 
(Q) (Q) (Q) 

c 51 (51 (51 
lt400 lt700 2tlUO 

lA .!0(1 21o500 25,400 

47,000 55o500 65o700 

16 o!OO l9o200 2Z .soo 

5tu400 67.900 8lo700 

32.!00 39 ,zoo 48t000 
lloOOO 37.900 46t500 

loiOO lo300 lo400 

See page C-62 for 

2000 

85.oOC 
9oH9 

1. 13 

n.8oo 
,40 

799t900 

566•60C 

2t4t00 
2t400 

l44tVOO 
< Sl 

143o80C 
151 

2 3o 300 

34t50C 
2o300 

tCI 
( ~) 

),'>OC 
lt'o00 

(0) 

(i)) 

(QI 
COl 

( 5 l 
3 dOC 

36,7C.C 

9btOOC 

33o800 

IZ2oo00 

7),000 
TI•ICC 

lo90C 

table notes 

2020 

99o5CO 
lbt~lo 

l. 4 3 

4l,CCO ... 
1t60'StOCC 

ltl06tOVO 

4tZ00 
... ~co 

l93tbCO 
<51 

193tiCO 
\ s; 

4ltt!CO 

a.;:.eG:':. 
3,-;cc 

iV> 
I :II 

7,1G8 
J,e00 

( :·l 

{~) 

ICl 
<CI 

(51 
Ch.2CU 

75.~CC 

20),,..00 

7],'W00 

2b~oi00 

l6Zt400 
159o2CO 

3t~OO 

n 
I 

U1 
w 



SJolllc;A - CDESSA, TEX. 
(fifA CODE hUMf-\EP - 440) 

POPULATION, [MPLOYMENT, PERSCNAL INCJME, ANO EARNl~GS BY 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 197Q 1975 

POPULATIC~, ~IOYEAR 4].456 8Q.3)6 83.671 9Z ol15 93.300 
PE~ (APilA INCOI<E ll967S)• 2tOo82 z,Jq1 3.336 3, L 95 3t83GI 
~ER CAPITA IN(OI'E RELATIVE CU!;= 1.001 1.20 .98 1.01 • 92 .9 .. 

TOTAL [I<PLOY~ENT 15.755 33.336 
fMPLOYMfNT/PCPULATION RATIO .37 .37 

IN THOU5A~>CS OF 1967 $ 

TOTAL PFRSON.AL INCOME • 105.389 21• .. oq9 279ol23 294.6~1 358.400 

TOTAL EAR~ IN(!; 7lo268 185.116 2l9o798 232.576 279.000 

AGR!CUI_ TUPE, rORE!;TRY 4 FISHERIES lo072 2"" 309 526 I 51 
AGP!CULTvRE 1o072 244 309 5:6 151 

"INI'<G Zl ,246 46e041 45,q23 42,500 46t700 
CRLDf P~TROLELM & NATURAL GAS 2lo010 45,718 101 w: 101 
N~NMETALLIC, [XCEPT FUELS 236 32 3 101 <01 <01 

CQIITOACT CCNSTRUCTION 7t8ll 18.582 18.565 21.232 25,700 

fill,t.PHJF ACTUR I NG 3.578 18.248 27.748 31,6.:.9 41 ,6C·O 
FCCn ~ •tNORE0 PRODUCTS 475 9~5 784 746 900 
TEXTILE •ILL PRODUCTS 8 
APPhR~L L OTHFR FAB~IC PRODUCTS 25 40 lSI 
LU~9EP VPO~JCTS b FW~NJTURE 99 195 lib 143 lSI 
PRI••TI:~G & PUHLISHING 357 931 I ol20 r.za3 lt40G 
CrlEMICALS L ALLIED PWOOUCTS 834 5.220 14.745 16.709 22•'-CO 
PETRCLEl1,. r.~::-rJt•ING IQ) 101 2t067 I o320 2 ,zoo 
PRI,..APY "'ETALS 278 3bl I Sl 
FAt·R{(ATEO ~tTALS ~ ORO~ANCE 923 2e543 2.,409 2t957 3t800 
~ACrl!NEPY, fXLLUDINu ELECTRICAL 101 IDl 4,76R 6,52Q 1oZOO 
~~f~·ntCA~ MACHINfRY b SUPPLIES IDl IDl 30 b9 I 51 

~t.(M,1.'.ERY 't<Jl'SO o,'.L.YJ 367 
~-~~~ Vi~lCLES & ECUIP~ENT •3 16 Z• 24 
r:~!·.~. fCUIP., fXCL. HTR. VEHS, 5 6 151 
8TMF~ ~A~~FACTURING 101 101 1 1384 lt375 z,o~eoo 

T,I~S., CO~"• & PUBLIC UTILITIES s,o~esl 17.183 l6t045 lt..541 19,701,) 

•HOLlSAL[ & RETAIL TRACE t7.a&l 41 d06 ~ 1t43 i. 50oG:J 57,<;00 

F ;~~A,'4CE, INSURANCE ~ REAL ESTATE lo931 1.551 8t28l 6e3&5 q,SCO 

srRv:cE5 8t388 21.530. 29o728 32.478 40,"00 

GO'.'ERT'1"'C:NT ]t6isi;l l4t626 25.718 29tZ4l 3bo300 
CIVILIAN GOVERN~ENT 3o588 13.247 24•372 27.727 )4,700 
AR~.ED FORCES 201 1. 381 lt)46 I, 514 1.500 

I~DUSTRYo HISTORICAL A~O PRCJEC7£0, 

l~£':0 1985 1990 

q9,ooo 100,500 10].000 
4,449 5.083 5t80b 

.93 .94 • 9 .. 

31,GIOO 39.!00 40t300 
,JQ • 39 .39 

4lbe200 510.900 598e200 

333.700 389o200 453,q00 

I 51 lSI lSI 
lSI lSI I 51 

53o000 55o800 58e700 
101 <DI IDI 
10) (0 I ( ~) 

31.900 3t.,.:.CO '-1·600 

53,300 bb.t>OO 83' l ()Q 

1.000 : ol 00 lt300 

I 5 l I 5) f 5) 

I 51 15) '5 I 
1 '700 2.000 2 f .. -, v 

zq,qoo 3b ol 00 '<&.sc~l 

2,400 2t600 z,;vo 
15) IS I IS I 

4.900 btZOO 7,900 
8trl00 10.800 13.200 

15) lSI I Sl 

( s) lSI '5) 
3o300 4,201) 5t500 

22o500 z~.7GO 29o300 

66toJO 15, :,OtJ Bto • .. ,:Q 

10t900 12.500 lo.,zco 

"48,700 58.aoo 7Q,q0Q 

46.200 5bt600 6<Jlt.200 
44t600 54.700 67· 200 

1•500 t.aoo z,coc 

See page C-62 for 

.IOQO 2QZO 

ll0t70C lllo700 
1,1'5:1 l).-.1 .. 

.94 .9 .. 

-.4,40C 5o..300 
,4C •• 1 

858.700 l• 7 7'", 70.: G 

60., .coo l•327t6CO 

lSI '5' 
1;)1 15i 

66.t:C s~.}.:;:J 

,;:;) ':)) 
(~) <Dl 

~7,~CC lC9,e00 

l32.9CC 325tb00 
l• lOG Ze'fOO 

'5) '5: 
( s, 's I 

3 ... ')C -.;co 
79.,00 Z02t .. ..IU 

J,5CC s ... co 
lSI ( s j 

l2.6DO 32 •b--,0 
2 c, ..... ~c '-o.~.-:.o 

15 I 's I 

(51 { s ~ 

'1,2GC z .. f ~-..., 

o.o.cco 7o;,;:o 

1 : 3.-:;: 2 j ' • .:. -~ c 

l9t30C 3t,,9CC 

l0bt40C 231.500 

105.900 237.~00 

ID3o20C 23loCOO 
lebOO ..... oo 

table notes 

n 
I 

(.]1 

~ 



~~SA- SA~ A~GElO• TEX. 
(bEA CCO£ ~u~nER - 474J 

POPULATION, EMPLOYMENT, PERSONAL INCOME, ANC E~RNINGS BY 
SELECTED v:ARSo 1950 - zozo 

1950 1959 1968 1970 1975 

POPULATION, ~IDYEAR 59.•2• 63.""~2 7lo3H 71,410 75.500 
>Ew C4PITA INCOME (1967~1· ltGibb l.GJ99 2·900 3 ol45 3o582 
PEq CAPI7A !NCO~E RELATIVE !US•I,OOI .95 .8Z ,88 ,91 ,87 

TOTAL EMP~OY~ENT 2).14• Z5oll9 
<~~LOYMENTtPOPuLATION RATIO .39 .•o 

IN T~OUSANCS OF 1967 I 

TCTAL PERSOt.AL INCOME • ll6o8l4 IZ6o838 207oZ17 224t54V 270o500 

!OTAt_ EAP~~[NGS 93oZ91 98oZ45 l5:0o350 lb5.395 193,400 

AGR!CL't.TuPE, FORESTRY & FISHERIES 8.924 9o255 8o503 13.472 a,1oo 
-.r):-• ICVL TL..ih: 8t894 9o237 8t494 13.464 a,1oo 
FoR~STRV & FJ5kERiiS 30 Ia 9 9 (51 

"'1'1% 3oZ6l z,099 z .833 2 .L 3B Zo600 
(RU~~ PETROLEUM & NATURAL GAS 3oOB z,099 2o8ZO 2.119 z.ooo 
NO~METALLIC, fXCEPT FUELS Z08 13 19 

CONTRACT CCNSrRUCTION l0o936 5,778 7t354 6tZ02 a ,100 

f!o';.NUfA(Tt;;;lr.G bt460 9.1Z1 lbt74l 19,426 2loZOO 
reeD L •l•DRED PRODUCTS 2 ol89 4t2b4 4,887 4,S44 4,700 
TEX~ILE ~ILL ~~ODUCTS 101 101 101 liZ <51 
APPAR<L & O~HER FABRIC PRODUCTS 15 14 923 lo3H loZOO 
LU~"£A r~:)O~JCTS & FU~NITURE 83 141 lo090 (,081 1,400 
P4PEq & ~~liED PRODUCTS IZ 4 
PRI~Tl•G L PUBLISHikG lt08b 1,542 Zo536 2. 8 76 3 olOO 
C~EMICALS 6 ALLIED P~ODUCTS (Dl (01 Z2 25 lSI 
i'RI"APY ~ETALS IDI IDI IDI WI <01 
FAcRICATED METALS & ORDNANCE IDI !01 101 IDI (Q) 
M&C~l•fRY, EXCLUDING ELECTRICAL IDI (DI (DI 101 (QI 
EL~CTP!CAL ~ACHINERY 6 SUPPLIES 14 
TOTAL MACHI,.EPY 11950 ONLYI 88 
~OTCR VE~ICLES & EQUIPMENT !DI IDI 101 <01 <DI 
TRANS, fCUlP., EXCL. MTR. VEMS. 468 889 1,000 
OTH:R MANUFACTURING 959 2,081 4t359 6.132 bt400 

TRAN~., CO~M. ' PUBLIC UTILITIES 4tit78 4,514 12.740 15.265 l7o400 

oHOLESALE & RETAIL TRADE 2Zo501 22.563 28o206 28o900 35,200 

FINANCE, INSURANCE & REAL ESTATE 2o730 4tll9 6t968 6.944 8o200 

SERVICES 12.596 l5o8i6 24o208 25,790 32o400 

GOVERN~ENT 2lo405 24ol75 4'5,798 47o25a 58o200 
CIVILIAN GOVERNMENT 8o9l5 12.663 23o634 26o705 3~,.ooo 
ARM•O FORCES l2o490 11.~12 2Zol64 20,553 21o900 

INDUSTRY, HISTORICAL AND PROJ~CTEDo 

1980 1985 1~90 

79oL00 84.200 89.700 
•·19ft .•• 828 5o553 

,88 .89 ,90 

H,zoo HoiOO )5ol00 
,40 .39 • 39 

33Z. zoo 406t900 49(h400 

Z3ZoZ00 2a.., 100 )49o200 

8t300 Ro300 8o)00 
8o300 8tl00 8t300 

(51 !51 (51 

2,500 z,qoo z,9oo 
z,aoo 2.600 2·900 

10.400 n,ooo 16o200 

25,400 30,400 36o50C 
4,QOO 5,400 6t000 

(51 151 (!,i 

lo500 lo800 z,zoo 
lo700 2ol00 z,soo 

),500 "'• 100 "',qQQ 
(51 I 51 ISl 
<DI !DI !Cl 
101 101 ICI 
!DI 101 101 

(Ql (01 ICI 
l '300 1,700 z,;oo 
e.soo 10.700 1],600 

20.500 24.700 29t900 

4lt400 50.b00 bl ,700 

9o700 llo800 14.)00 

40.000 50o200 b2t900 

13.300 92.300 ll6oL00 
49o000 64,]00 84.)00 
2~o)00 Z7o800 31, aoo 

See page C-62 

2000 

103,700 
7.~9· 

.92 

~otl,c.OO 

.•c 

788, LJO 

549,700 

9•900 
q,qoc 

(51 

3ol00 
3 oiOO 

2e..l00 

~t; ,y(.tC 

7.d00 
1~1 

~ ·1 a J 
J,,oc 

7, .. c;ro. 
I 5 I 
!C I 
'i;l 
IDI 

<01 
)olOC 

22t'100 

4'5,200 

97 ,]00 

2Z. zoo 

103o200 

18h.200 
144,700 
•l-500 

for table 

202~ 

L31o900 
l3o612 

,95 

55o800 
... 1 

lt817t300 

1e 29-;, aoo 

notes 

17.400 
17.;00 

(51 

),500 
3o500 

b5,400 

125.8Cu 
l) '2() 

< Sl 
fubOO 
1.eoo 

16tb00 
'Sl 
101 
IDI 
101 

101 
8 oiOO 

5tSt400 

99ol00 

231 ,)00 

52.•00 

2Sa •• oo 

llt42.000 
)7Zo000 

7Q,QCO 

CJ 
I 

(J1 

(J1 



s~r~ - ~L~. !~TC~IO, TEX. 
t~EA croe ~~~rER - ~7SJ 

~ ~vllTICr;, ~IC~E•P 
~ o; (A~!TA lNCC,_,t: Cl9b7SI• 
" 0 C<PjTA I fo(CME RELA T 1 VE 

TCTAL Er•PtCY~E~T 

f~~LCY~FNTtPCP~LATION RATIO 

r: ... t.L PF~Sc,.,~L !NCO~E • 

r~":'AL EA~'.tr~Gs 

tUS=!,OOI 

A:JPI:t·L/Lj:f, FCPE5TH:Y f, FISHE~JES 
A~vP I (i_'L TL.:tE 
F0crsroy & F!~hfRIES 

'"'I.".II'·G 
'"'ETAL 
CCAL 
c~~·~E ;FTQCLElM ~ NAT~R·L GAS 
~o~~ETALLI~, fX(EPT FUELS 

(Qt,fp:)A(T CCf~STRL•CT ION 

'"'AttL•F"A(il!I='(NG 

FCGO & ~INCREC PRODUCTS 
TEXTILE ~ILL PPCDUCTS 
APDA~~~ 6 CTHFR FA6RIC PRODUCTS 
LG~9E~ PRQCvCTS & FG~NITURE 
PAD£~ 6 ALLIED PROCU(T5 
PQI~TING & PUPLlSHl~G 
(H(~!CALS & >LllEO PRQDUCT5 
PfT~CLEl·""' RFFI~ING 
;>;:;;···-1 '"'~-:'".l.L.S .. :. ~ "; : -:: '" •ETALS • CRO~AN(E 

'·'"<-.'·'' '· EXCLu01~G ELECTRICAL 
fLE·T~IC~L ~lCHl~ERY & 5~PPLIES 
~.: i;. L .. : (,..,: .... f .... v ( i9'>0 m,LYJ 
v_:,;;:--~ .f~iCLES & EQuiPMENT 
7=~·.s. FCLJIP., EXCL. MTR. VEHS. 
OT~E~ ~;~uFACT~RIN~ 

rc~~s •• C2""'~· & PLBLJC UTILITIES 

wHQ~ESALE o ~ETAIL TRACE 

F P:.l.~CE, IN5URANCE L REAL ESTATE 

SERVICE5 

GOVERN~ENT 

CIVILIAN GGVE•N•ENT 
ARI>I~D FORCES 

1950 

530o271 
lt807 

.as 

199.961 
• )8 

958,051 

794t84l 

l6tl63 
16.154 

10 

llo237 

10.291 
945 

56.277 

65' 11 b 
24,007 

101 
101 

3t601 
378 

9' 160 
tO I 
589 

!01 
101 
(01 

3.400 
524 

(OJ 
101 

5~. i. 25 

lb5t324 

37.615 

9lt860 

295.122 
123.794 
171.329 

POP~LATIOh, E~PLOYME~T, PERSCNAL JNCGME, AND EARNINGS BY 
SEL(CTC:O YEAKS, 1950 - 2020 

1959 l9b8 1970 1975 

703o lOB 840ti23 868,433 903,300 
lt87l 2·666 z,a.:.s 3 o38B 

,77 .BI .B2 .83 

257,787 
.37 

IN Tf101J5M;cs OF 19b 7 S 

lt316t893 2.241.543 2t470.596 3.060.700 

1,076,270 1,84lt935 z,ooo,759 2t487t800 

bo815 12o705 15,054 13.700 
bt815 12·704 15.053 13.700 

1 I 

7t09b I4•H1 1),008 15.900 
3 3 !51 
3 9 

6t045 12 ·235 11 tl9" 12ob00 
1o051 2. 332 1, H03 3t300 

~q,ozz 107o217 93.001 125.300 

100,355 173.667 203.337 243,400 
36.539 53o834 55,964 b2 .I 00 

IOi (01 IOJ tO I 
(01 101 101 IDI 

4 tl37 6t847 7.720 q,zoo 
482 2 o376 2t643 ),500 

13.198 1b.022 1B.l08 21.900 
IOJ tO I IJI tDI 

1.320 1.734 3,34tl 2.aoo 
tDJ (OJ (Oi 101 
!OJ 101 IDJ 10) 
!OJ 12.636 15.113 18.600 

7b9 3·69" btl 73 o.~oo 

1.023 2.135 3 ,4ll 3t300 
IDI <Cl !OJ 101 
IOJ lVI (OJ 101 

60.113 77,791 B3ob5b 99t4t00 

Zl4oBb5 325·294 3Z9t716 425.000 

66.153 109o966 llb.)34 143.700 

136t242 H5o722 270,748 352.500 

425o00b 774t<il83 875,705 lt067t000 
231,405 lt33t997 491.971 610,700 
193.b02 H0o98b 383.735 452.200 

INDUSTRY, HISTORICAL A'O PRC~ECTEO, 

1980 1985 1990 

945.500 loOOOoO.OO 1.057.500 
3 ,q7Q 4 '574 5o270 

,B) ,84 ,B5 

354.700 )74,)00 395o000 
.)8 .37 .37 

3t754t200 4. 574' 100 ~.57)•100 

3·023.800 3t670.100 4t45oiotb00 

l2o800 13.700 loiot700 
l2oB00 13.700 l<~oo700 

18,700 20.200 2j,,Q:)o.) 

I 51 15J ~~I 

l5o000 lboiOO :7.)00 
3ob00 4t000 4.1)00 

149t200 182.900 Z24,JU0 

29),000 352.300 423tt>OO 
69t800 77.500 ~b•lC.O 

(01 IDJ (~I 

101 IOJ f;:.l 
10.700 12 ,)00 l4t2CO 
... 600 5 .sao 7t40J 

26o200 32.000 39,100 
tDI (OJ (OJ 

3.300 ·3.800 4.)00 
lOI tO I IDI 
!01 tO I IOJ 

22,300 26.800 32.000 
8 t lOO l0,4.JO 13 ... oo 

3 .. 00 4, lUO ... aoo 
IDJ IOJ {D, 
101 tDJ IDI 

116,)00 139.900 l68t400 

528.100 646e200 7Q0,700 

174,700 zu.ooo 254o800 

452.900 572.300 7ZJ,zoo 

lt277t700 l•S30t200 1.832·700 
783.400 967-300 1t"l94t400 
494t300 561 '700 b38o300 

See page C-62 

2000 

ltltd!t300 
1,·~ 38 

.87 

447,40C 
.38 

8•397,90C 

btb.C.4t900 

lBtoOC 
lt!ot>OO 

2tJ,20C 
(51 

20-100 
btOOC 

3 .. i .eGO 

b.?q,zoa 
l L'8, 2VC 

t:J 
tOJ 

l9o50C 
11,qOC 
59.000 

!01 
~.<tOC 

IJJ 
::)} 

47.1:)00 
21. HCO 

bobOO 
IDI 
(&)) 

248,700 

1·20).500 

377,o00 

1•157.900 

2t641t000 
l•815t•CO 

825o600 

for table 

~020 

l•.c. i~ ·l~O 
~:' 721 

,89 

552o200 
.H 

10t0li•3t;\) 

1] t941 ,c, .... o 

) .. ,9GO 
:; .. ,·hd ... 

Jt. ~co 
I SJ 

15.900 
~.:: ,o·..:o 

7 .. : ,ooo 

lt357.800 
16-:-,coo 

IOi 
t!)J 

Jo.bi.iO 
30.200 
~27,0CO 

IVJ 
lO,bOO 

ICl 
!OJ 

10o ... co 
5~.~.;G 

1Zo7CO 
(~) 

101 

5l9t700 

2tbl7t000 

788.000 

2t707tZOO 

5••lT,7CJ 
3t70hC00 
1tl7~t900 

notes 

n 
1 

(]1 
0) 



s~~A - S~[~~~··-~ENISQN, TEX. 
CH(A (COE -~~dER - ,3.1 

PQP~LATJC~l, ~~~YEiR 

;lf~ CAPITA t"'CCt>~E (19675.)11 
PER CAPITA lNCC:-'E RELATIVE fUS•loOOI 

TOTAL [~PLOY~ENf 

E~PLQY~[NT/PCPULATICN RATIO 

TOTAl ~F~~O~AL tNCO~E • 

TGTAt.. [A!:H~If•~5 

AGPIC0LTUPEo FORESTRY & FIS~ERIES 
AGR!CULT~~E 
FQRfSTRY & FISHERIES 

"'!NING 
(RLDE PfTPC~EL~ & NATURAL GA5 
I'<QI.~ETALL !Co DCEPT fUELS 

COr~TnA(T CC~STPUCTION 

~!.'•L1 F ACTL';.J N(,j 
FOOD & •INCRED PRODuCTS 
TEXTIL~ ~ILL PRODUCTS 
APPAPEL & CThfR FABRIC PRO~UCTS 
LU~BER ORQ00CTS & FuRNITURE 
PAP£P & ALLIED PRODUCTS 
PR(NT(N~ & PUBLISHING 
CHEMICALS & ALLIED PRODUCTS 
PRIMARY ·"'ElAL5 
OA~ol:>•(' METALS & O~ONA~CE 
~·l. ··.·.:::~Y, f,tCLUOING ELECTRICAL 
Fl.f:~~;CAl MA(~INERY ~ SUPPLIES 
TCTAL ~'CHt~EAY C1qso ONLY) 
~~r~o \f~ICLES L E~ulPMENT 
r~,·.s. ECUIP,, EXCL. MTR. VEHS. 
!'; i~-+;::-R ...,.A"IJF A<.. TURING 

COA~S., CO~M. 6 PUBLIC UTILITIES 

~~CLES'LE ~ RETAIL 7RACE 

FI~A~C~o I~SURANCE & REAL ESTATE 

SERVICES 

GOVEPN~ENT 

CIVILIA~ GO,ERNMENT 
ARMED FORCES 

1q5o 

7lo05q 
1oblq 

.7B 

26.603 
.38 

115o020 

q I, 526 

9t573 
q,509 

b) 

q05 
b2B 
271 

4,722 

llt973 
!lt69Ct 

tDI 
lo220 

755 
14q 
500 

COl 
tDI 
<DI 
COl 
COl 

lt .. Ol 
101 
COl 

b8 

llob07 

l0tbl9 

2olb0 

10.63& 

Z1o32q 
8t955 

lldH 

POPULATION, E""PLOVM(NT, PCRSCitAL l~I(QM£, M•O E.ARNlNGS BY l"'DV5T~Y, 1-llSTORICAL ·~0 PQCJECTfO, 
5ELECTEO Y[AR5o lq50 - 2020 

1959 

7lo711 
lt96l 

.61 

27.198 
.lA 

142,064 

ll2oq87 

4t350 
4t350 

3. 2 32 
2o917 

ll5 

6t765 

Z2o56R 
tit lOS 

CDI 
2 .1 69 

15ti 
1. a .. J 
I o252 

CDI 
COl 
IDI 
101 
101 

COl 
CDI 

I, 027 

10.599 

111 ... 3l 

)o605 

l4t717 

Z8o721 
14,)42 
14,)79 

1qb8 

8lt705 
2t807 

.65 

229oJlq 

175obl0 

3.527 
3t527 

2 tl "9 
lt958 

lql 

7.913 

4dt.294 
10o951 

COl 
4t423 
1' 151 
2•810 
lt4ll 

J 
lt076 

901 
2•476 
'1t267 

101 
CCI 

1::1.632 

12.086 

?-.265 

6·328 

2).778 

46t470 

26t636 
19o835 

1970 

63ob51 
3 oll6 

.qc 

1975 

9Ztb00 
3t682 

.qo 

IN THOuSA~CS OF 19b7 5 

260•644 

19q,Q34 

4e042 
4,0<.2 

2t5t.4 
z,.:.t.o 

1~4 

10.994 

64t358 
12.839 

cOl 
4t805 
1,077 
J ,j )6 

I • 521 
50 

736 
1 tl45 
3 d27 

l9tb09 

<D l 
(D) 

to ... ol 

13.294 

zs,~..-oJ 

t..u7; 

27,; JO 

44,956 
zq,qoe 
15.049 

340.900 

Z57o600 

)o)OO 
lo300 

2 oiOO 
1 ,sao 

c 51 

1lol00 

8Uo200 
l4t300 

COl 
5 ,7GCio 
1o2JO 
4,100 
lo800 

{51 
lt700 
lt3GO 
3t700 

24o200 

CDI 
COl 

l'-tlVO 

16o600 

3 ... ,-;co 

8o200 

3bo800 

b1o•OO 
)9,~.t00 

Zlo900 

\:;180 

)0p700 

4t27B 
.qo 

44,700 ... 
435t100 

3ZJo600 

3e400 
),400 

2o100 
z.ooo 

c 51 

lbtioiOO 

qz,soo 
11,-;oo 

IDI 
o.700 
1•400 
5.200 
2t200 

I 5 I 
1 ,qOO 
z.ooo 
4' ~ 00 

24.000 

COl 
CDI 

1Qo500 

21.200 

4'),7CO 

10.100 

SO,bOO 

R0,400 
52,700 
27t700 

196~ 

1llo800 
4t899 

.90 

48e60tJ 
.44 

'S"'7t800 

404,qOQ 

],400 
],400 

2t400 
z,ooo 

C 5 I 

zn,qoo 

117ob00 
20,700 

CDI 
7.900 
1.700 
bt'500 
2.600 

lSI 
2oJOO 
2 obGO 
s.ooo 

33.300 

IDI 
COl 

2~.700 

z~.t-oo 

5t:>,COO 

l2o200 

6~tb00 

100o400 
b1.&00 
12.400 

1 q<.·G 

12l·Q(}Q 
..,.t-oll 

,01 

52.900 
.•3 

68'Y•H00 

50o.r:Jo 

,.~oo 

]t~Lt) 

2 ••• co 
2 '•.·00 

( ~) 

zs.,oc 

14Q,'::r:JO 
24,~-."'C 

I[J 

~ • ~·IC 
1 • ..,..~ n 

ritCUO 
1, ;c.1 

(Cd 

2•800 
,,,.co 
boOOC 

.. ,. ... 1 oo 

CCI 
Crl 

33.900 

11, ~r.o 

6tit~OO 

l4t800 

85 ·I 00 

125.,00 
8 !, JOO 
314t000 

;a,:o 

llo'}, .. ')(' 
7 ,,.,~-, 1 

.92 

t-],70C ... 

loll~ol~C 

80ft olOC 

4tll00 
... voc 

.?.5t::• 
l .~.r.c 
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See page C-62 for table notes 

l Jc'C 

~C2.'3C'C 

l ~ '-J'- q 
,q~ 

"ehlCO . .. 

2•7'-l·~·c 

l 1 cn~, 7CO 

7, iCC· . ' ~ \. 

~.pee 

;.ccc 
'51 

9 ~ ·1 oc 

t l·;, 7;:"C 
bb' J; . .;; 

CDI 
ZJ.•co 
... "i cv 

zq, .. oo 
q,qQO 

<SI 
c.zco 

15 tl cc 
,,..ec.v 

z~~.l·-·~ 

( :-;; 
!;;; 

1.6•l ,c..::. 

to ...... :c 

2 l t'. c.:: 

...... ov 

)75 0 3GO 

.. ~' ... co 
}SQ.JVC 
qz,;.oo 

n 
I 

(Jl 

....... 



S~SA - TEXAP(AN•• TEX.-ARK. 
<bEA CCOE ~UM~ER - 5021 

POPULATION, EMPLOYMeNT, PERSCNAL INCOME, AND EARNINGS BY 
SELECTED YEARS, 1950 - 2020 

1950 1959 1?1>8 1970 1975 

PQPULATIO~. ~IDYEAR 95 .on 90.026 9'5,23S 101.592 lllo700 
P(R CAPITA INCOME C1Q67s»• l•l'-1 1·641 3.334 3 tll 7 3.946 
PER CAPITA INCOME RELATIVE !US•IoOOI .1>5 ol>l 1.01 ,90 ,9& 

TOTAL [MPLOY~ENT 32o539 30.397 
E~PLOYMENT/POPULATION RATIO .34 • 34 

IN ThOUSANCS OF 1967 S 

TOTAL P;RSONAL INCOME • 127,472 147,757 3l7t493 -316t044 441 '1 00 

TOTAL EARNINGS 102.052 119.588 253.054 242.217 345,800 

A~RICULTUPE, FORESTRY ~ F!SNERIES 7.331 5.759 6o0l5 8o003 7t300 
AGI'ICULT~RE 7, lOQ 5tbl6 5t964 7,947 7t300 
FOPESTRY ~ FISHERIES 222 143 51 57 (51 

~ I'.J r,G 101 (Ql 101 (C) COl 
CP.LDC PFTROLEUM & NATURAL GAS !Ol !Ol !Ol <Dl !Dl 
NO~METALLIC, EXCEPT FUELS (Ql (Q) !Dl !D) !01 

CONTFICT CCN5TRUCTION !DI !Dl ID l !Dl !DI 

"'-ArovF 1\CTL'P l NG 10,962 15.9'-~ 87,749 63,236 113,500 
FOLJ ~ KiroJREO PRC8UCTS c:Jl (D) !Ol 101 (Q) 
A"OAPfL o OTHER FABRIC PRODUCTS !Dl !Dl !D l 10> !Dl 
l~~BER PR0DUCTS & FURNITU~E !Dl !Dl !Dl !Dl !Dl 
PAOEO ~ ALLIED PRODUCTS 50Q 893 1. 200 
PRINTI•G ~ PUBLISHING (01 !Dl !Dl !Dl 'L,) 
(N(~!CAL> & ALLIED PRODUCTS [Q) (Ql 101 10 l I Dl 
PETPCLEU~ REFINING !Ol !Dl IdS 22• (51 
PR :~.un f'IIETALS ' !51 
FAoPICATED METALS & ORONINCE 101 !Dl !Dl !Dl !DI 
MACHihfKY, EXCLUDING ELECTRICAL !01 IDI !Dl <Dl 101 
TOTAL ~ACHINERY 11950 O<'<LYI 50 
MOTOR VEHICLES & ECUIPMENT !Ol 101 (01 101 (0) 
-G,:·,s. FCUIP., EXCL. MfR. 'v'EHS. !Ol !0) !Ol 101 !DI 
·~F~ M~NUFA(TU~l~G !Dl !Ol (01 !Ol 101 

T~~~s., CO~~. & PUBLIC UTILITIES Q,9Z6 10,792 17.010 llol79 21.200 

~~JLESALE & RETAIL TRADE 2o.s53 24,843 35•'-47 37,00C 50.300 

P:;rtAr-t(f, INSURANCE & REAL ESTATE 3·2d8 5,410 8t02l 7.;''56 l0o500 

SERVICES llo957 15.770 27.265 29.&06 ~l.oOO 

GOVC:PN"'EI'H 32.391 32,438 b l ·916 b7t913 Bo,OOO 
C:VILIAN GDVERNME~T 30.542 31.098 59.006 6•.302 ~2.300 
ARMED FORCES lt849 lo339 2o850 3o60Q 3o600 

INDUSTRY, HISTORICAL AND PPC~ECT£0, 

l9BO 1985 191:10 

124·200 l36t400 14q,700 
4.587 ~.202 s.~ut 

.9& ,Qt. ,?b 

52o500 57.500 6lt900 
,42 ,42 ,42 

56q,tjQQ 709.700 88 3.700 

439.800 547,<.0() 681•20() 

7.900 8 ... oo d. '~'hJ 
7.900 8t400 Bot< CO 

(51 I Sl i Sl 

101 !DI !CI 
<DI !01 !Dl 
101 !Dl (:)) 

(ill (Ql ((.!) 

142.600 179,700 Z2b ... GO 
<Ol <Dl <Dl 
!Ol \.01 (L)) 

I O< [0) l u) 
l•QQ(l 2.300 t..~oo 

I Dl !Dl 10) 
!Dl rDl <Dl 
(51 <Sl ', l 
!Sl ( 5) '51 
101 <Dl Wl 
!DI !Ol (J) 

!Ol !Dl 10) 
!Ol 101 (J) 

10) !Dl (Jj 

25.700 30,300 35.700 

65.200 e~.ooo ID2o000 

1),600 17.000 21 o!OO 

56.300 n.ooo 9"·600 

109o800 133.700 l&z,qoo 
105.300 12Bo500 15oo700 

... 500 5o200 6• ~00 

See page C-62 for 

2000 

17 ... 20~ 
~.C3t; 

• n 
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l t'-0') • ':10C 
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\J) 

,: I 
,. , lGC 
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51 .ooo 

l63o<OC 

33 o70C 

l60 •• oo 

242o~OO 

23"' 100 
8t400 
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s~SA - TiLfQ, TEX. 
IBEA CODE NUMeE~ - 5091 

PCPULATiQN, ~IDYEA~ 
PfQ CAPITA INCOME li9b7SI• 
P£0 CAPITA I'CCME RELATIVE fUS•I,OOJ 

T·)TAL ("'PLOY~ErOT 

F~PLOYM~~T/~CPULATIO~ RATIO 

TJTAL P~QSCP .• l JNCOME • 

T.JfAL [AO~o1~(5 

AGQICULTUPt, FO~ESTRY ~FISHERIES 
AGPICIJLTI...~E 

FOPF~TRY & FIShERIES 

NJNiNG 
(CU~E PFTQOL[UM ' NATURAL GAS 
N'JI,''f"LL\C, EXCEPT FUELS 

C0~TPI(T CCNSTRUCTION 

~ArlGFA(TUPING 

FCCD ~ ~~~CPED P~ODuCTS 
AP~A~(L 6 LTHfR FAD~IC PRODUCTS 
LUMUE• PRQO~CTS & FURNITURE 
PA~cQ ~ ALLIED P"OOUCTS 
PRINTING & PUbLISHI~G 
(HEMI(AI 5 & ALL IEO P"ODUCTS 
P£TPC~EU~ ~Ffl~INU 

PQI~•PY ~ETALS 

FAB•ICATE~ METALS & C~ONAN(E 
~ACt,:NEPY, fXCLUDING ELECTRICAL 
ELECTRICAL MA(hiNfRY & SUPPLIES 
TOTAL MACHI~E~Y 11950 ONLY! 
MOTO~ VFhiCtES • E~UIPMENT 
TQANS. (CUIP,, EX(L. MTR. VEHS. 
OT~EP M~~UFACTURlNG 

TRANS,, CO~M. & PUBLIC UTILITIES 

~HOLESALE & RfTAIL TRACE 

FINAN(£, I~SUOA~CE 6 REAL ESTATE 

SERVICES 

GOVE~"'j~ENT 
CIVILIAN GOVERNMENT 
AOMfC FORCES 

1950 

71).329 
lo732 

,84 

28ol62 
.n 

130.502 

105.992 

9.4t02 
q,3b3 

39 

11),494 
15t494 

7o8ll 

16·'-"0 
1 t913 

538 
955 

fDI 
101 
CC) 
[ J) 
I:J) 

3.6b7 
l:l> 
tO> 

30 

1q2 
2·1)72 

q,515 

2Q.Q30 

3·283 

13.918 

9 tlqq 
111·585 

b1~ 

PO~ULATION, E~PLOYMENT• PERSCNAL INCOME, AND EARNINGS BY INDUSTRY, HISTORitAL AND PROJECTED, 
SELECTED YEARS, 1950 - 2020 

IH9 

81.tt775 
2,050 

.84 

)2oi02 
.3R 

173.8l~.t 

1 ]8 .l'- 1 

5.500 
I) •'·60 

40 

7o330 
7·330 

Rt324 

33,0'-7 
),7,2q 

ltl65 
2.233 

IDJ 
101 
101 
!OJ 
!OJ 

2·916 
!OJ 
!OJ 

lA 
2.761 

11.522 

27o922 

b•'-91 

22.~1a 

15·559 
14.285 

1t274 

1968 

92o922 
3o021 

,91 

280.691 

214,96A 

1•974 
1 t965 

q 

11.242 
1!.236 

10.560 

6 3. A2 a 
3,CH4 
2•385 
2.571 

101 
!OJ 
!OJ 

2•668 
101 

3·669 
8.087 
l•fl46 

6 
llt4t20 

l'St629 

36,Sb8 

ll '7 7q 

35d29 

28•260 
26.844 
1•41~ 

1970 

97.593 
3. 1 q5 

.92 

IH5 

105,700 
3t794 

,92 

IN THOUSANCS OF 1967 S 

311.612 

23 7. 5 31 

2,,.91 
2.482 

9 

9.d5'1 
9.716 

14 3 

11.545 

75.523 
". 087 
z,435 
3•41C 

!OJ 
Wl 
:OJ 

3 .r 51 
fDI 

4.622 
13·255 

35 

133 
1·574 

16,383 

16.261 

'-0•4f)7 

ll, 3-: a 

3s.J:a 

31 tb 7 8 
30·155 

1·523 

401.300 

304.000 

2·200 
2.200 

lSI 

1o.ooo 
lo,ooo 

lSI 

14,900 

88.900 
4,600 
Z,bOO 
3.900 

IOJ 
fDI 
!Dl 

3•400 
101 

5t400 
12.500 

lSI 

{51 
151 

18.600 

zo,qoo 

sz.ooo 

15.700 

5" .l 00 

44tl00 
42.300 

lo700 

1980 

115.300 
4t474 

,94 

49t400 
.43 

5u,.ooo 

38bt600 

2•400 
2.300 

(51 

11·000 
11.000 

I Sl 

1a.9oo 

106.000 
'5t.200 
],000 
4.400 

fill 
101 
!OJ 

4oi00 
101 

6•500 
13.500 

I Sl 

I Sl 
I 51 

2ld00 

25•500 

67.200 

20.700 

73•600 

6lt000 
5q,QQO 

2o000 

1985 

12 ... 300 
5.074 

.94 

53.300 
.42 

640,800 

~.t80,300 

z,ooo 
2t600 

lSI 

11·100 
11.100 

IS l 

23.600 

127.500 
5.700 
lt"-00 
5t300 

IDI 
IOJ 
IOJ 

"'"'00 
IDI 

7,700 
16.600 

lSI 

lSI 
lSI 

25t800 

30.800 

83.400 

2s,qOO 

95.200 

79,)00 
76,-JOO 

2o300 

1990 

138•200 
5.754 

,93 

57•500 
,42 

791)t600 

596t700 

).000 
3•000 

lSI 

11•200 
11·200 

lSI 

2q.soo 

153o40Q 
6t300 
3·900 
b• 300 

tO I 
I D > 
(lJ) 

5•800 
C OJ 

'1•200 
20.)00 

f Sl 

(51 
r Sl 

31.200 

37•200 

103•600 

32·500 

12Jol00 

10lo000 
100.~00 

2·700 

20uu 

162d0C 
7.661 

.92 

68•100 
.42 

lt244tb0C'I 

9h. 700 

3.~co 

J,5oc 
lSI 

11.700 
II• 700 

t 5 I 

llt6•500 

22boi00 
7.800 
5, lOC 
q '2(JC. 

tD I 
<01 
(~I 

a ... oc 
lOI 

13·•00 
3ltU00 

tSI 

1!>1 
lSI 

"-1 tlOO 

5S, bOO 

162.700 

51 .coo 

.205,'iCC 

111 .700 
lb~t.OOC 

)t600 

See page C-62 for table notes 
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SMSA - ~A(O, TrX. 
IBEA C.ODE NUMBER - S121 

POPULATION, E~PLOYMENT, PERSONAL iNCOMe, AND EARNINGS BY INDUSTRY, HISTORICAL AND PROJECTED, 
SELECTED YEARS, 1950 - 2020 

1950 1959 1968 1970 19B 1980 198S 

POPULATION, ~IDYEAR 131.288 1 .. 7.35 .. 152.370 148.308 159o900 168·200 181.500 
PER CAPITA INCCME 11967SI• lt703 2.051 2tA7l 3·0~9 3t660 4t382 5.005 
PER CAPITA INCCME RELATiVE CUS=1,001 .sz ,84 ,87 ,89 ,89 ,92 .92 

TOTAL EMPLDY~ENT .. 8.315 56o35A 74t000 78.400 
f~PLOY~ENT/PCP~LATION RATIO ,37 ,)A ·"" ,43 

IN THOUSANDS OF 1967 J 

TOTAL PERSONAL INCOME * 223.641 302.259 4]7,481 455.1!9 585.200 737·300 908o500 

lCTAl EARNINGS 184tlb7 242,109 336 o859 ]44,833 449t600 568.900 702 olOO 

AGPICULTUPE, FORESTRY & FISHERIES 14t542 7t373 th905 8t264 6t900 7tb00 8t300 
AGiJ.lCULTi.JRE 14 ... 98 7t315 8t887 St245 6t'900 7t600 8o300 
FORFSTRY & FI>HERIES 44 59 17 :9 (51 (51 lSI 

MINI~G 805 880 703 6Q8 800 loOOO 1.100 
CPUOE PfTPOLEUM & NATURAL GAS 18 96 89 50 (51 I 51 lSI 
NONMtTALLIC, EXCEPT FUELS 787 784 615 648 700 900 1t000 

CO~TRACT CCN5TRUCTIDN l2.797 15.920 1s.aoz 18o470 25.000 31· 500 19t400 

MANUF"ACTUPIUG 3Zo656 lt9t028 88.849 81.682 119.200 149,000 182o400 
FOOD & <!NCRED PROCUCTS 4,906 6tl05 7t899 8o050 9t400 10.600 11.800 
TEXTILE ~IL~ PRODUCTS 101 101 101 101 IDI IDI IDI 
APPAREL & CTHER FABRIC PRODUCTS 3o491 3t574 7t124 7,17l 9o600 llo 700 13o800 
L~~AER PRODUCTS & FURNITURE 9o530 6t62b 9ol56 7,446 11.30D l3o200 15.200 
PAPER & ALLIED PRODUCTS IDI IDl 2•915 2.768 4t30Q. 5o500 7, i.OO 
PRI~T:NG & PUP.LISHI~G IDI IDI IDI IDI IDI IDI IDI 
CH[~ICAL5 & AlLIED PRODUCTS 101 IDl 101 IOl IDI IDI IDI 
PETRCLEU~ REFI~ING 101 IDI 53 59 lSI lSI I 51 
PRI ... AQ\' ~ETALS 19 
FABRICATED METALS & ORDNANCE 2.393 1,487 9t958 3.800 14.500 18.900 24.300 
MACHINERY, EXCLUDING ELECTRICAL 101 IDl IDI IDl IDI IDI IDI 
ELECTRICAL MACHINERY & SUPPLIES 101 IDl IDI IDi IDI 101 101 
TOTAL I'ACHIIIERY \1950 ONLYI 1t056 
MOTOR VfHIC~ES & ECUIPMENT 50 73 1•462 lo5<'1 lSI lSI I 51 
TMA~S. fOU!P., EXCL. HTA. VEHS. 4.929 14t904 15.~21 22.200 30.800 38.200 
OTHFR MANUFACTURING 8t463 20.287 23t848 26o028 33o800 42.700 52,900 

TRANS,, CO~M. ~PUBLIC UTILiTIES 16t979 18.777 20 ol24 21.539 24.600 29.100 34,700 

oHOLESALE & RETAIL TRADE lt]t6b9 48.179 57· 6 34 62o150 7e,zoo qq,100 122.800 

FINANCE, ;NSURAHCE ~ REAL ESTATE 8t686 l4t403 20·132 1q,c.rn 25o800 31.900 39.100 

SERV:CES 2lo896 3Zo3'61 52ob52 59.720 17o900 101.900 130.800 

GOVERN~ENT 32.137 55t247 68t998 72o817 90,000 116.900 142.800 
CIVILIAN GOVERNMENT 20.9)4 33.305 6lo502 70.021 84o800 107.300 132.200 
ARMED FQkCES 11.203 21.943 7t496 2t796 5,400 9.500 10.500 

See page 

1990 2000 

195.800 223.70C 
5. 717 7tb6l 

,93 ,92 

83 o!OO 9 ... 700 
,42 .•2 

1•119•500 1•7lC.t400 

866•000 lt3l6t400 

q,,oo 10·900 
9•100 1o.aco 

lSi lSI 

lo100 lt400 
lSI lSI 

1 olOO 1o300 

49.300 77,400 

223.300 342.500 
1),100 16t40C 

IDI 101 
lb•ZOO 2 3.! 00 
l7t4CO 23ooJG 
q,voo 14, 1Ct:. 

ICI (~I 

{0) lUI 
lSI I Sl 

31.200 52,}00 
IDI I ill 
ICI IDI 

lSI Is I 
47.300 74.000 
65.600 103.100 

41.500 oo,ooc 

15lt400 233o4GC 

47.900 7),000 

16To900 Z75ol00 

174o600 26ltb00 
l62o800 247,00C 

l1o700 l4tb00 
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2020 

291,60C 
lJ,zc;.o 
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120.700 
.•1 

3•S7a.zoo 

3o055o600 

l9o0UO 
l<itOCO 

lSI 

2o000 
lSI 

z,oc.o 

161.600 

784ob00 
26 ... ·)0 

lOt 
45·3:0 
llr],~OO 

37.300 
\;)i 
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I Sl 

llbtl~O 
IJl 
101 

IS> 
172 o600 
243o500 

129.500 

534.100 

164.700 
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~5 ... 500 
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~~SA - ~~C~tTA FAL~S. TFX. 
16£4 C·· >E f'lu,...A.::~ - 5t'V) 

1'050 

PO~~~Artc~, ~:OvEAR l 06 d 94 
P€' ct.~·~r:.. I f'I(O~~£ II 96 7~1 • 2·'>36 
prp (<\f[T~ P1CC~C RELAT l'fE !U5=1,00) 1.23 

r~T'L f~''LGYY~~T 4R tl4l 
r·~;LGY~F~TtrC~~LATICN RATIO ,45 

vTt.L ~FDSO;AL It-tCO,.,.f • 269.352 

- -r .. L Et..PNP.GS 233.325 

ACDJCLLT~PE, FGPfSTRY 6 FISHE~IES 11 ·834 
!.0~: CL.L T'c..PE 11.803 
F~~FSTR¥ & FI5HfRIE5 30 

w I rtt ~tG 34.533 
c:::q._.n( PfT~GLfliP.I 6 NATU~AL GAS 34t347 
~Jt.~ETALLIC. fYCEPT FUELS 186 

CQr,JRA(T CCNST~UCTJON 8•113 

"~Ar,uF A(Tl,i-lt.G (Q) 
fQ~O L ri~D~fC ~RCOUCTS 3ob02 
A~~~DfL r, CT~E~ FAB~JC PQODUCTS <DI 
L~~HE~ PP~)~· -rs & f~~NITURE <DI 
P~i~TING 6 DJfLISHING CCI 
CH(MJCALS & ALLIED ~"OOUCTS (C) 
P~TRCLEL~ R£FJfjJ~G (0) 
c.,. I 1-'t.~ 'I "F. T AL5 500 
~~l~IC~7tJ ~ETALS 6 CRD~ANC€ 3.: 12 
~~CMir.~P~, t~CluDI~G ELECTRICAL (01 
ELECTRICAL MACHINERY & ~UPPLIE5 101 
TV;'"AL "'A(Hlh~RY' <19~00NLYI ),458 
~OTO~ ~f~ICLES L ECuiPMENT 
TR~~S. fCUlP., fXCL. ~TR. V£HS. (01 
OTH(O ~ANUFACTURING <01 

TR>,S,, (O~M, ~ PUBLI( UTILITIES 18.554 

oHQL(SALE 6 RtTAIL TRADE 34t87l 

FI~AN(f, I~SURA~Ct b REAL ESTATE (0) 

s~Rvicrs 20o807 

GO~ERN"ENT 8'- tllO 
CIVILIAN GOVERNMENT 1 J. 73~ 
A;>MfD FORCES 70.371 

or.~uLATION, E~PLOYM[~T, P(~5CNAL INCOME, ANC EAA~l~GS BY INDUSTRY, MISTOR!CAL AND PRCJECTEDo 
SELECTED YfARS, 1950 - 2020 

1959 1968 1470 1975 lOBO 198~ 

127.275 12bt9b2 128.2 7 -" 12~ .100 130.200 134.100 

2' 180 3·376 3o503 4d47 4,749 5t427 
.eo 1.02 1,01 1,01 1,00 1,00 

52.560 59t300 b0t800 
,41 ,46 ,45 

IN THOUSANCS OF 1967 S 

277, .. 45 42Bt678 449,294 535.300 bl8tb00 728·000 

221.318 330.015 340,037 408,400 469t000 5H o600 

4,396 5t918 7t069 4 ,·800 ),QOO 3t700 
l" 31 3 5t876 7 .oz 2 4,700 3o800 ),700 

83 •2 •o (5) (5) < Sl 

18.105 <C I (01 (Q) (0) 101 
1.7,q71 ( 01 <01 <01 <DI (0) 

134 (Q) <DI (QI (0) (0) 

12' lb5 (D) <OJ <01 (01 tnl 

<DI (D) 101 (Q) !Dl (D) 

5•'-99 ],788 2. 719 3t900 4,)00 4,800 
(Q) ;:.,512 2,711 J,OOO 3t700 4t200 
<01 911 •59 1.200 lt600 z,ooo 
(01 <DI (01 (0) (01 (01 
<01 (01 (DI <01 <DI <DI 
IDI <DI <DI 101 (Q) !01 
733 1 o399 1.350 lt500 1 '700 lo800 

1. 918 2o801 1 '1 z 7 2t900 4tl00 4tH00 
<OJ <01 (D) (Q) (D) (;)I 
(Q) (0) 101 (D) (D) (0) 

23 16e 
<01 !Dl (0) (Q) (01 CDI 
101 <DI (D) <DI (D) (OJ 

18.054 18t066 17.716 20.500 23.200 26.700 
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TABLE NOTES 

Data may not add to higher level totals due to rounding. 

(D) Deleted to avoid disclosure of data pertaining to an individual 
establishment. 

(S) Too small to project. 

(*) Total and per capita income are expressed on a residence basis 
(income of residents of the area). Earnings are on a where-earned 
basis. 
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