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INTRODUCTION 

Construction is an industry which employs many skilled 

craftsmen who obtain their journeymen status after long 

periods of apprenticeship or other type of training. The 

industry is frequently faced with imbalances in manpower 

supply and demand and with the anomaly of concurrent short-

ages and surpluses, partly because of the training require- 

ments, partly because of the fluctuating nature of construction 

activity and partly because the site of construction work 

does not remain fixed but often moves from place to place. 

Reliable estimates of future construction manpower 

requirements are of importance to all those in the local 

community who are involved with construction activity. They 

are especially important for developing adequate manpower 

plans and programs and of particular interest to contractors 

for evaluating potential shortages or surpluses of construc-

tion workers in the areas in which they will be working; to 

trade unions for planning their apprenticeship programs and 

evaluating the labor market future for their members; and to 

users for evaluating potential feasibility of planned con-

struction work. 
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SECTION I 

Executive Summary 



EXECUTIVE SUMMARY 

This analysis of the supply and demand of skilled 

construction workers includes the four following topics: 

supply mechanisms; supply of skilled laborers; past, current 

and projected construction; and manpower requirements for 

such construction. The types of construction are restricted 

to energy-related (nuclear and fossil-fueled power plants), 

industrial-related (petroleum and chemical plants) and 

water-related (dams, reservoirs and waste-water treatment 

facilities). 

The supply mechanisms include apprenticeship training 

programs, vocational-technical programs and on-the-job 

training. The first of these sources is considered to be 

broad-based training while the latter two are categorized as 

narrow-based training. Apprenticeship training programs, 

though long in duration, qualify trainees to practice several 

different skills, thus creating a better chance for continuous 

employment. Despite its restrictions, narrow-based training 

makes its trainees available for employment more quickly. 

Statistics concerning the supply of skilled labor 

reveals that its numbers are increasing, especially the 

structural metal workers, boilermakers and brickmasons. The 

supply of employed skilled construction workers, another 

important barometer, indicates employment increases of 

millwrights, and cement and concrete workers. At the present, 
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minorities represent a comparatively small percentage of the 

total skilled labor supply while women represent an even 

smaller percent. 

Construction of fossil-fueled power plants is moving at 

a fast pace and should continue to do so, as Texas ranks 

first in the number of fossil-fueled units proposed for 

ccnstruction in the U.S. Additional energy-related construc-

tion will occur as each of the five proposed nuclear power 

plants receive permits from the Nuclear Regulatory Commission. 

Growth in the number of petrochemical plants is expected to 

rise as it has in the past although factual substantiation 

of this is unavailable. Construction of dams and reservoirs 

will raise their total storage capacity from the current 30 

million acre-feet to over 43 million acre-feet in the next 

five years. 

Manpower requirements in the past have been greatest in 

the industrial sector. Future demands will be influenced by 

nuclear power plant construction which requires a greater 

number of workers as well as requiring a greater length in 

construction time. 
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Analysis 



SUPPLY MECHANISMS 

Historically, skilled construction workers have come 

from 3 sources: apprenticeship training programs, vocational 

technical programs and on-the-job training. Each of these 

training programs has merits as well as disadvantages. 

Apprenticeship Programs  

Apprenticeship is a prescribed period of on-the-job 

training supplemented by related classroom instruction which 

is designated to familiarize apprentices with the materials, 

tools and principles of their trade. 

The formal apprenticeship agreement calls for a training 

period of from 2 to 5 years and 144 hours or more a year of 

related classroom instruction. During this time, students 

receive instruction in work techniques and in tool operation. 

Instruction varies among the construction trades, but usually 

involved are courses such as history of the trade, character-

istics of materials, shop mathematics, and basic principles 

of engineering. It also includes sketching, elementary 

drafting and interpretation of drawings; safety practices; 

and special trade theory such as color harmony for painters 

and elementary sanitation for plumbers. 

According to the Bureau of Apprenticeship and Training, 

apprenticeship programs may be sponsored either by labor and 

management jointly or by management only. Currently in 

Texas, there are 637 industrial apprenticeship programs, 59% 

(376) of which are strictly employer-sponsored programs 
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while 41% or 261 are sponsored jointly by labor and manage-

ment. These programs are spread over 21 building trades 

crafts. As of April 1, 1975, there were 13,682 apprentices 

enrolled in programs of which 3,258 were minorities. When 

compared to nationwide statistics, these figures indicate 

that Texas ranks 5th or 6th in the nation, a status which 

remains fairly stable from year to year. 

Figures in Table 1 from the Texas Employment Commission's 

Changing Horizons, and those from the 1960 Census, sponsored 

by the Bureau of the Census, Department of Commerce, differ 

greatly. Figures for the years 1970, projected 1976, and 

projected 1980 from TEC are available only in terms of 

employment of apprentices in Texas. However, figures for 

both employment and supply of apprentices are available from 

the 1960 Census for the years 1950 and 1960. The difference 

between supply and persons employed is minimal. Assuming 

that such a small difference exists for later years as well, 

we can theorize that the supply and the number of apprentices 

employed are roughly the same. Data from the Vocational  

Education Annual Report, FY 1971 and FY 1972 tend to bear 

this out.* As indicated in Table 1 there is a great discrepancy 

between the Bureau of Apprenticeship and Training figures 

and those of TEC and of the Census. The latter two sets of 

figures are several times less than the former. Such differences 

represented one of the problems encountered in this study 

*Format of the reports were changed for FY 1973 so that such 
data no longer are included. 
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and points up the need for better control of manpower inform-

ation in the construction field. 

Vocational Education  

Vocational education falls into four groups: secondary, 

postsecondary, adult and co-operative programs. The curricula 

taught in these programs is specialized and emphasizes on-

the-job instruction as well as classroom instruction. 

Curricula are offered that are designated to prepare workers 

for specific occupations. 

Students enrolled in secondary programs receive in-

school training for three hours a day in pre-employment 

laboratories. In these, students are taught the theory and 

manipulative skills of the trade. 

The cooperative program, part of the secondary education 

program, combines classroom training with on-the-job training. 

Students attend their regular academic classes plus a co-op 

class related to the skill in which they are interested for 

one-half day; the other half is spent actually getting skill 

experience. 

Adult training classes, usually held after school 

hours, are divided into three groups: apprenticeship, supple-

mentary, and preparatory programs. Apprenticeship classes 

are related to a specific type of craft and are designated 

for persons who are already working in construction, usually 

a helper, and who simply wishes to have additional education 

in his craft. Supplementary programs are designed for 
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skilled workers who want to broaden their knowledge of the 

craft. Preparatory programs, the third subdivision of adult 

programs, are designed to instruct unskilled, semi-skilled 

or unemployed persons in a specific craft. 

An analysis by levels of vocational education is in 

Table 2. Schools offering vocational education courses are 

listed in Listing 1 with an accompanying map. 

On-the-Job Training  

Many construction tradesmen acquire their skills informally 

by working as laborers and helpers and observing experienced 

craftsmen. The level of expertise attained is based to a 

great extent on the ability to absorb and master the techniques 

required of the craft without ever having actually received 

formal classroom instruction. 

There are conflicting views concerning whether broad- 

based training is preferable to on-the-job training. Proponents 

of broad-based training cite the fact that such trainees 

will not be hampered by lack of job opportunities. Specifically, 

there are often times when work is not available for each 

construction craft. Those workers who have broad training 

in several craft fields are likely to work more often than 

the one-skilled workers. Furthermore, studies reveal that 

workers who have broad-based training are more likely to 

advance to supervisory positions. 

Apprenticeship programs, however, do have their drawbacks. 

Specifically, the duration in time of such programs is too 
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extensive. Several sources indicated that the length of 

these programs could be shortened somewhat without affecting 

the quality of training. 

There are pros and cons to on-the-job training as well. 

As mentioned earlier, the major disadvantage of such training 

lies in the fact that the worker is only able to perform one 

type of skilled labor, thus it is restrictive. However, 

those who are trained in this program are able to seek 

employment much quicker than persons receiving the broad-

based training. 

With the high unemployment in construction present 

nationwide, reports of an influx of apprentices from other 

states have been made. However, a survey of 55-60 building 

trades in April showed no influx at the apprentice level. 

These reports then must relate to the journeyman level. As 

of this writing, no documentation is available. 
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SUPPLY 

Based on figures for 1970 and 1975 in table 15, it 

appears that manpower in all crafts is increasing with the 

exception of 5 groups: carpenters, painters, roofers, 

cement and concrete finishers, and asbestos workers. The 

overall supply of workers, however, is increasing steadily. 

The largest gain of workers has been in the structural 

metal workers craft with an increase of 256% or 11,510 

workers. Following closely are the boilermakers with a 231% 

increase or 5,234 additional personnel and the brickmasons 

whose number has grown by 160% or 12,302 persons. 

As mentioned earlier there was a decrease in the number 

of workers in five fields. The roofing field suffered the 

greatest with a loss of 68% of its work force. Serious 

losses also occurred with the asbestos workers whose number 

decreased 40% and the carpenters who lost 22% of its labor 

force. 

Information concerning strictly supply of skilled 

workers available does not give a complete overview of the 

employment situation. For this reason, data concerning the 

supply of skilled construction workers employed follows. 

Supply of Skilled Employed Construction Workers  

The supply of employed labor has been increasing steadily 

over the past 25 years with only three minor exceptions in 

the carpenter, brickmason, and boilermaker crafts. (See 
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Table 16) The supply of electricians, roofers, and structural 

metal workers employed has doubled in the twenty-year period 

from 1950 to 1970, while the supply of employed cement and 

concrete workers has increased two and one-half times and 

millwrights have almost tripled. Projections for the future 

indicate that this pattern of increase will continue. 

Percentage-wise, projected changes in the ten year period 

from 1970 to 1980 will be greatest for roofers, whose number 

will increase 57% from 4,600 to 7,200. Following these will 

be the concrete and cement finishers with a 53% increase. 

Other patterns of growth, though not so great, are noted in 

each of the other crafts. 

Minorities in Construction  

Minorities in construction have, for the most part, 

only been allowed to hold unskilled labor positions. The 

reasons for this are various. On the whole the educational 

level of minority group members is lower than the average 

for the State of Texas. Among those with little formal 

schooling, language is often a problem. Communication is 

essential, and if the channels of communication are clogged 

by a language barrier, those with the least knowledge of 

proper English are the losers. Because of this barrier, the 

minority worker with some on-the-job training is often not 

considered for advancement into the ranks of the skilled 

worker. Furthermore, since he does not have the proper 

educational background, it is felt that training him for a 
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craft isn't worthwhile. This applies equally to Blacks, 

Mexican-Americans and other ethnic groups. Interviews with 

construction contractors tend to bear this out. Several 

expressed negative feelings for employing minorities in 

skilled crafts, citing their lack of responsibility in 

handling construction equipment, inability to learn the 

craft, and a generally negative or indifferent attitude 

toward the work assigned. 

Thus, it is obvious that many problems exist. 

However, a small percent of minorities have managed to enter 

the ranks of the skilled construction worker. Studies 

conducted by Ray Marshall and others reveal that in 1970 in 

Houston minorities comprised approximately 9% of the total 

membership of the mechanical trades union. 

The study further revealed that minority membership in 

building trades unions has increased significantly in recent 

years among both apprenticeship and non-apprenticeship 

trained journeymen. Although as late as 1970 minorities 

were unionized less in construction than in any other industry, 

the upward trend in minority memberships in the construction 

crafts is unmistakable. However, the act of unionizing 

minority workers will not insure that they will be accepted 

in the skilled craft unions. More likely, these persons 

would be accepted into unions in which minorities are already 

heavily represented rather than into mechanical trades where 

their participation is low. 

The future for minorities in construction work is not 

an especially bright one. The Texas Employment Commission 
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reports that many well-qualified workers will be seeking 

employment, making it more difficult for the disadvantaged 

worker to compete in the job market. Furthermore, approxi-

mately 40 percent of the persons or 664,925 persons counted 

in the Universe of Need will be members of minority groups 

in FY 1976. No breakout by occupation was included in the 

report. However, tables indicated that on the average the 

TEC places 9.4 percent of registered minorities in contract 

construction. Based on this percent, slightly more than 

62,500 minorities will be placed in construction positions. 

Figures from the Bureau of Apprenticeship and Training 

indicate that there were approximately 3,300 minority 

apprentices in April, 1975. If this is considered to be the 

average number of workers for the year, the difference 

between total minorities employed and the apprentices is 

59,200 persons, a large majority of whom will fill unskilled 

positions. 

Women in Texas Construction  

Women in 1960 comprised only 3.6 percent of the exper-

ienced civilian labor force aged fourteen years and over in 

the Texas construction industry, but women made up 31.7 

percent of the total labor force. Female workers by 1970 

had gained larger shares of the experienced civilian work 

force in Texas in almost all sectors. Women made up 37.2 

percent of the total labor force, and their numbers in 

construction in 1970 amounted to almost 6 percent of the 
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total. Of the more than 510,000 women added to the labor 

force in Texas in the decade of the sixties, less than 8,600 

(only 1.7 percent) new female workers entered the construc-

tion industry. Few significant opportunities for women 

existed in construction until recently, however, and this 

fact is borne out by the insignificant improvement in the 

situation of women in construction between 1960 and 1970. 

Percentage-wise, women's share in crafts in the 1960s 

increased most rapidly in cement and concrete finishing, in 

roofing, and especially millwright work. In terms of actual 

numerical increases, carpentry, electrical work, and painting 

ranked highest. The dominant female job category in the 

building industries in this state, however, remains "clerical 

and kindred workers". 

Occupational Shortages  

Occupational shortages are compiled by manpower area 

for each month and distributed by the Texas Employment 

Commission (see Listing 3). For March, 1975, this document 

indicates the following shortages: 

Boilermakers  -  Houston 

Carpenters  -  Amarillo; Houston; Longview-Marshall; 
Lubbock; Waco. 

Electricians  -  Abilene; Brownsville-Harlingen-San Benito; 
Corpus Christi; Longview-Marshall; Texarkana; 
Tyler. 

Heavy Equipment Operators  -  Galveston-Texas City; 
San Angelo. 

Operating Engineers  -  Beaumont-Port Arthur-Orange; 
Midland-Odessa. 
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Pipefitters - Amarillo; Longview-Marshall; Beaumont-
Port Arthur-Orange. 

Plumbers - Houston; Midland-Odessa; Tyler. 

Sheet Metal Workers - Dallas; Midland-Odessa. 

The data contained in the Occupational Shortages is 

misleading, however. Skill levels for each of the crafts 

are not indicated. Additionally, there is no numerical 

indication of how great the shortage is, only that such a 

shortage exists. Such inadequacies point up the need for a 

better reporting system in the construction manpower field. 
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CONSTRUCTION 

Energy-related Construction  

Electric power requirements in Texas are increasing at 

a rate which requires a doubling of electric generating 

facilities about every seven to nine years. These growing 

needs are due not so much to increasing population as to the 

increasing uses of electricity for all purposes, and there 

is little prospect that the growth rate will decline mater- 

ially in the next 20 years, short of a major economic reversal 

or a drastic alteration in the expectations of the public. 

The principal power suppliers in Texas, those having a 

capability of at least 100,000 kilowatts, are 10 investor-

owned companies, six cities, one river authority and one 

electric power co-operative. These and the smaller systems 

(mostly municipalities) make up the total of 63 electric 

utilities with power plants occupying 151 separate locations 

in Texas. The larger plants occupy 57 sites in 39 counties 

of the state. Most of the major generating facilities in 

the state are interconnected by a transmission grid composed 

primarily of 345,000; 138,000; and some 69,000 volt power 

lines. 

The total installed generating capacity of fossil-

fueled plants in Texas at the end of 1971 was approximately 

28.9 million kilowatts (FPC data). By March, 1975 this 

figure had risen to over 48 million kilowatts. Expansion of 

fossil-fueled power plants already completed (Table 4) added 
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3,636,926 kilowatts to the 1971 figure while the wattage of 

new power plants (Table 3) (4,911,000 kw) raised the total 

wattage to approximately 37.5 kilowatts. With the addition 

of the new power plants under construction (7,345,000 kw) 

(Table 5) and the power plant expansions under construction 

(5,114,675 kw) (Table 6) the total kilowattage was raised to 

about 48,972,600. 

Based on these figures it appears that construction is 

on the rise. Indeed, information from the Contractors 

Mutual Association's Projected Manpower Requirements for  

Power Plant Construction (April, 1975) reveals that Texas 

ranks first in the number of fossil-fueled units proposed 

for construction (49 fossil-fueled units with a total gener-

ating capacity of 26,756 megawatts). (See Listing 2) 

Nuclear Power Plant Construction  

The availability, until recently, of low cost natural 

gas and the ability of the utilities in Texas to utilize 

lignite fuel undoubtedly has delayed the advent of the more 

expensive nuclear power plants. However, the economically 

recoverable supplies of lignite are limited and utilities 

have already announced studies leading towards the probable 

operation of five plants by the 1980s. 

No actual nuclear-related construction has begun so 

far. However, in December, 1974 the Atomic Energy Commission 

issued a construction permit for non-nuclear site work to 

begin on the first nuclear power plant to be built in the 
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state. Foundation work at the Comanche Peak Power Plant 

near Glen Rose in Somervell County has begun. Several other 

of the plants are awaiting construction permits from the 

Nuclear Regulatory Commission, formerly the Atomic Energy 

Commission. Specifically, a decision on the permit for 

Aliens Creek near Wallis is expected in September, 1975; for 

the South Texas Nuclear Project near Bay City in January, 

1976; and for the Blue Hills Project near Toledo Bend Lake 

in August, 1977. According to the Nuclear Regulatory 

Commission construction of the latter project was postponed 

for 27 months (will begin construction 27 months later than 

originally planned.) Construction plans for the nuclear 

power plant near Amarillo are only in the preliminary stages. 

The Southwestern Public Service Company has allocated $100 

million for the project. Other action concerning this 

project has been limited. This plant is unique in that, if 

built, it will have the world's first gas-cooled breeder 

reactor. (See Table 7 for proposed nuclear power plant 

construction). 

Petroleum Plant Growth  

The petrochemical industry in Texas is large, complex, 

and integrated. It exerts a strong influence on industrial 

activities and provides a tremendous economic impact upon 

the state's economy. 

A recent survey identified 82 firms operating 139 

petrochemical manufacturing plants in Texas. While there 
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are plants located in every part of the state, more than 67 

percent by number and 88 percent by capacity are located in 

the Coastal Zone. By volume, the Texas Gulf Coast has the 

greatest United States concentration of chemical plants, 

producing more than 40 percent of every basic petrochemical, 

80 percent of the synthetic rubber, and 60 percent of the 

nation's sulfur. By conservative estimates, the total 

production of petrochemicals in Texas in 1971 was between 75 

and 85 billion pounds. Ethylene is produced in greatest 

quantity, with propylene and benzene next. 

Future demand for petrochemicals will depend primarily 

on the growth of plastics, fibers, and other synthetic 

materials. The total demand for aromatics and olefins used 

in these consumer products is anticipated to range between 

73 and 91 billion pounds per year by 1980. Feedstocks for 

ethylene production (the major petrochemical) will change 

from nearly all LP-gas (liquefied petroleum gas) to only 57 

percent LP-gas by 1980, with the balance coming from the 

heavy liquids of naptha and gas-oil cracking. 

Texas' petrochemical industry began during the 1920s. 

The 1950s and early 1960s marked the industry's greatest 

growth, ranging annually from 10 to nearly 20 percent. 

Although it dipped in the late 1960s, the growth rate for 

the next few years appears to be good with estimates between 

seven and eight percent annually. Indeed, since January, 

1971, 21 new facilities have been completed 17 of which were 
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located along the Gulf Coast. Five of these fell into the 

category of "large" projects, i.e., $50 million or greater 

(Table 8). During this same period of time there were 28 

expansions of plants already in existence of which 22 were 

in the coastal area. Only one of these, however, qualified 

as being a "large" project (Table 9). 

Information on current construction projects reveals 

that there are some 12 new industrial plants being built 

with only 3 located in non-coastal areas (Table 10). It is 

interesting to note that 58%, or 7 of the 12, are "large" 

projects whereas in construction already completed since 

1971 only 24% of the projects were "large". This indicates 

that construction in the petrochemical field is definitely 

on the upswing in Texas. Much activity is occurring in 

industrial expansion projects as well. Currently there are 

22 companies undergoing expansion of their facilities, of 

which 6 qualify as being "large" (Table 11). This is a 

remarkable increase over the expansion projects completed 

since 1971. (4% of the completed projects fit into the 

category of "large" while 27% of the current construction 

projects are in this category.) This further substantiates 

the idea that the petrochemical industry is growing. 

As of this writing such indications are all that is 

available on future construction in the petrochemical indus-

tries. Such information is not revealed to the public for 

several reasons, some of which include: 

(1) listings are not usually compiled by private 
companies, 
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(2) any such listings, if they exist, are kept secret 
until all the plans for such a move are finalized, 
e.g., land acquired, money for construction allo- 
cated, etc. 

(3) there is no state regulatory body which has the 
ability to certify growth of the industries. 

All of these factors combine to make growth predictions 

difficult to document. 

Lakes and Reservoir Construction  

The large increase in the number of reservoirs in Texas 

during the past decades has greatly improved water conservation 

and supplies. In 1940, the Texas Water Commission reported 

47 reservoirs with 5,369,550 acre-feet capacity; by 1950, 

the number had risen to 66 reservoirs with a total capacity 

of 9,623,870 acre-feet. There was a numerical increase by 

1960 to 105 reservoirs (total storage capacity 22,746,200). 

In October, 1972, Texas had more than 160 major reservoirs 

existing or under construction, with over 29 million acre-

feet conservation storage capacity. Since this date, 18 

additional reservoirs have been built, bringing the total 

storage capacity to nearly 30 million acre-feet. (Table 12) 

Data from the Texas Water Development Board, as of 

December 18, 1974, indicate that 17 reservoirs with a total 

storage capacity of 14,295,900 acre-feet are proposed for 

construction within the next 5 years. If all of these are 

indeed built, the storage capacity of Texas reservoirs will 

grow to approximately 43,944,629 acre-feet. 

Waste-Water Treatment Facility Construction  

The Texas Water Quality Board is charged with approving 

all waste water treatment facilities and with determining 
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the order in which each facility will be built. Their 

objectives are to define the potential contribution of 

waste-water reclamation and re-use for meeting the present 

and projected water requirements of Texas, and to consider 

the effects of potential waste-water renovation and re-use 

projects. Highly treated municipal and industrial return 

flows are a substantial source of future water supply in 

each river basin. Return flows presently constitute some 

part of the total surface-water supply for users in most 

basins of the state. By the year 2020, non-contaminated 

return flows are presently estimated to total many millions 

of acre-feet annually. Thus, potentially they will consti-

tute a significant part of streamflow in almost every area 

of the state during moderate to low-flow conditions. 



MANPOWER REQUIREMENTS 

Growth of the construction industry is highly dependent 

upon the supply of workers available, for without the 

necessary labor force, construction would be seriously 

hindered or stopped completely. There is substantial con-

cern about the availability of an adequate supply of crafts-

men to meet the demands for construction work in the late 

1970s. 

Past and Current Demands  

Past and current demands for skilled construction 

workers have been greatest in the industrial sectors. Based 

on minimum estimates, it appears that the pipefitters 

represent the largest craft required. Following these, 

though not closely, are the boilermakers, carpenters, and 

iron and steel workers. Overall demand for skilled labor 

has increased recently. Current construction manpower 

requirements have risen 48% over the number needed for past 

construction, i.e. construction since January, 1971, already 

completed. This large increase indicates that construction 

in the petrochemical industry is growing. (See Tables 17 and 

18) 

Manpower requirements for water-related construction 

have not been as great as for industries. The total number 

of skilled workers required for all water-related construc-

tion is 4,357 with operating engineers representing the 
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largest portion, almost a quarter of all the construction 

personnel needed, both skilled and unskilled. (See Tables 19 

and 20) 

Future Demands  

There is some concern that a greater number of skilled 

laborers will be required for future construction. The 

projected volume of power plant construction anticipated for 

this period represents one of the factors to be considered 

before reaching a final decision. In many areas of the 

country, the construction of power plants will result in 

very large increases in construction labor demand with the 

possible consequence of a severe disequilibrium in the 

manpower demand-supply balance. Moreover, the increase in 

power plant capacity will be brought about by a large 

increase in nuclear-fueled plants, which require a different 

mix of crafts than fossil-fueled plants resulting in par-

ticularly heavy demand for some crafts. 

Since nuclear power plant construction seems to be a 

major factor in future construction, three sets of projec-

tions were drawn, two dealing only with nuclear power 

plants, the third, nuclear and fossil-fueled plants both. 

It should be noted that information contained in tables 21 

and 22, though similar in appearance, is different. Table 

21, whose figures are expressed in terms of number of men, 

is useful for short-range planning because such needs are 

more meaningful when expressed in this manner. Table 22, on 
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the other hand, expresses figures in terms of man-years, a 

more valid unit for long-range estimates. 

The two sets of figures are difficult to compare 

because of the diversity of units of measurement. It may be 

noted, however, that there are at least as many required 

laborers in table 22 whose figures are expressed as man-

years, as there are man-years. Based on this one-to-one 

ratio, the estimates coincide roughly with those in table 

21. 

It is also difficult to compare either of these two 

tables to table 23, which represents manpower estimates for 

nuclear and fossil-fueled plants combined. As would be 

expected the most rapid increases in demand among the 

predominant crafts used in power plant construction are for 

steam and pipefitters. Closely following are the electri-

cians and the boilermakers. (Maps depicting peak period by 

craft of construction throughout the U.S. may be found in 

the data display.) 

Future water-related construction falls into three 

categores: reservoirs (which also include dams), sewer 

lines, and waste-water treatment facilities. The total 

number of skilled laborers needed is 23,447 with reservoir 

and dam construction personnel comprising the largest group. 

Though the percentage of skilled labor varies for each type, 

operating engineers comprise the largest block of skilled 

workers for each. (For manpower breakouts for each type of 

water related construction, see Tables 24, 25, and 26.) 
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Construction manpower requirements for industrial 

facilities are unavailable due to the lack of information on 

construction in this field mentioned elsewhere in the 

report. 
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CURRENT ACTION AFFECTING THE CONSTRUCTION LABOR FORCE 

At the present time the federal government is taking 

steps to aid the construction industry. The following 

release appeared in the Texas 0E0 Weekly News, May 16, 1975. 

"Ninety persons will be recruited in Texas as iron-
workers trainees, according to the Department of Labor. 
A total of $182,000 in training contracts will be 
divided between four areas in Texas as follows: Corpus 
Christi, $35,000; Dallas-Ft. Worth, $50,000; Houston, 
$52,000; and San Antonio, $45,000. Under the 11 month 
contract renewal with the National Ironworkers and 
Employers Training Program, Vietnam-era veterans will 
be given priority hiring rights during the recruitment." 

Information selected from issues of the Austin American  
Statesman reveal that the Emergency Employment Appropria- 
tions Act passed by Congress but vetoed by President 
Ford May 29, 1975, authorizes $5 billion for state and 
local governments to be used in construction and renova- 
tion of local public works projects. The bill stipulates 
that 70 percent of the funds must be used in areas 
where the unemployment rate exceeds the national average 
for two of the three most recent months. Indications 
are that the House will vote to override the veto. 
Both the House and Senate had approved the bill by 
votes well over the two-thirds needed to accomplish the 
move. 
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SECTION III 

Conclusions 



CONCLUSIONS 

Several influential factors have come to light in the 

course of this analysis. Based on these, the following 

conclusions are offered: 

1) no central source exists for current statistics on 
the supply of skilled construction workers; 

2) no "ideal" mode of training exists which prepares 
the worker for employment with creditable skills 
in a reasonable length of time; 

3) a lack of uniformity is evident in craft titles, 
in methodology for estimating and reporting shortages, 
and in training requirements for skill levels; 

4) a lack of agreement exists concerning how many and 
what type of energy-related training programs 
should be implemented; and, 

5) for the most part, minorities in construction have 
been confined to the level of unskilled labor. 
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IMPLICATIONS FOR CETA MANPOWER PROGRAMS 

Several situations worthy of note have become evident 

during the course of this study. Some of these have been 

discussed elsewhere in the report. Those remaining follow. 

There has been some speculation concerning the effects 

of increased Environmental Protection Agency controls over 

industry. Specifically, if the proposed measures for requiring 

additional waste treatment facilities for industry were 

implemented, would this create a greater demand for skilled 

construction workers? 

A second issue for consideration is the influence of 

unions on the manpower supply. Unions are able to control 

the labor supply to a great extent by exerting a strong 

influence in the operation of the apprenticeship programs. 

Furthermore, unions control their own entrance requirements 

and do not accept more members than can be put to work on a 

regular basis. However, if there is a demand for workers 

that a union believes to be only temporary, it will issue 

permits to non-members, which enables them to work on jobs 

in the union's jurisdiction. Often such workers remain in 

construction in the union's jurisdiction after the temporary 

work is completed. This represents one of the ways 

that workers enter the unions. 

A third area for consideration is nuclear-related 

construction. Any such construction has become a political 
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issue and, therefore, raises many questions and causes 

heated debate. The issue has yet to be resolved in the 

public's mind. For these and other reasons such as environ-

mental health hazards, the timing of nuclear construction 

may be delayed. When the final decision is reached, the 

question of when additional skilled construction workers 

will be needed will arise. Characteristically, nuclear 

construction requires a greater length of time than fossil-

fueled construction. The skilled laborers, therefore, would 

be a more sedentary group, remaining in one location for as 

long as 5 years before moving to another job site. The 

situation is complicated by the fact that in general a 

greater number of craftsmen are required for nuclear construc-

tion. It is difficult to answer this question at the present 

time, but this situation is one which should be kept in 

mind. 
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SECTION IV 

Recommendations 



RECOMMENDATIONS 

Research and studies of supply and demand of skilled 

construction workers reveal that there is a lack of inform-

ation concerning current and future supplies of such workers. 

It has become apparent that the greatest projected demand 

for skilled labor is in the energy-related field -- primarily 

the field of nuclear energy. This makes any time-linked 

demands difficult to ascertain because energy policy will 

dictate fuel mix allowed. Therefore, the following recommend-

ations are offered: 

1) greater systematizing in craft titles, training 
requirements and supply reporting must be attempted 
to assist in worker allocation and manpower estimates; 

2) training curricula of both union and non-union 
groups should be redesigned for greater flexibility 
and skill transference; 

3) acceleration of energy-related training programs 
should be implemented by phases related to projected 
scenarios; 

4) the employment situation in the petrochemical 
construction industry should be better documented 
by field study to allow definitive conclusions 
based on actual practice in different regions of 
the state; and, 

5) efforts to assist minorities in construction 
should be aimed at upgrading skill levels. 

30 



SECTION V 

Appendices 



DATA DISPLAY 



1 

T
a
b
l
e
  
1 

SU
PP
LY

 O
F 
AP

PR
EN

TI
CE

S
 
E
MP
LO
YE
D  

Pr
oj

ec
te
d
 
 

19
5
0
 19
6
0
 
1
9
7
0
 19

76
 
1
9
8
0
 
T
o

ta
l 

 

So
u
rc

es
:  
C
h
a
n
g
in

g  
H
o
r
iz

on
s  
-
  
A
 
P
r
o
fi

le
  
o
f 
Jo

bs
  
t
o
  
1
98

0.
  

Te
xa

s 
 
E
m
p
lo

y
m
e
n
t  
C
o
m
m
is
s
io

n,
  
F
e
b
r
u
a r

y,
  
1
97

5.
  

C
e
n
s
u
s  
o
f 
Po
p
u
la

ti
on

:  
1
9

60
.  
V
o
lu
m
e
  
I
  
-
  
C
h
a
r
a
c
te
r
is

t
ic
s  
o
f 
t
h
e
  
P
o
p
u
la

t
io

n,
  
Pa

r
t  

45
-
Te

xa
s.

  
U
.

S.
  

De
p
ar

tm
en

t  
o
f 
Co
m
m
e
rc

e,
  
B
u
r
e
a
u
  
o
f 
t
he

  
C
e
n
su
s,
  
1
9
61
.  

Br
ic
k
l
a
y
er
s  
a
n
d  
M
a
s
on
s  
1

61
  
1

3
8
 2
0
0
 2
00

  
2
0
0
 
8
9

9  

Ca
rp

en
te
rs
  
3

5
2
 
1

59
  
4
0
0
 4
0
0
 
5
0
0
 
1
,

81
1 

El
ec

tr
ic

ia
n
s  
3

2
8
 49
2
 
1
,

0 0
0
 1,

30
0
 
1
,

5 0
0
 4,

62
0 

Pa
in

te
rs
  
-
-
  
-
-
  
1
0
0
 1
0
0
 
1
0
0
 
3

00
 

P
l
u
m
b
e
r
s
  
a
n
d  
P
ip

e  
F
i
t
te

rs
  
3
9
9
 30
6
 
6
0
0
 8
0
0
 
9

0
0
 
3
,

00
5  

M
e
ta

l  
W
o
r
ke

rs
  
1

6
8
 
1
9
1
 
1
0
0
 2
0
0
 
3
0
0
 95

9  
 

T
OT
A
L
  
1
,

40
8
 
1
,

28
6
 2,

40
0
 
3
,

00
0
 3,

50
0
 
1

1,
59

4 



2 

 
 

Ta
bl

e  
2
 
 
 
 
 
 
 
I
 

 

AC
TU

AL
  E

NR
OL

LM
EN

TS
 I

N  
VO
CA
T
IO

NA
L 

ED
U
C
A
T
I
O
N
 PR

O
GR
A
M
S
 F
Y
 19

71
 -

  
19

7
5 

L
E
V
E
L
 CA
RP

E
NT

ER
S
 
E
L
E

CT
R
IC

IA
NS
 

So
u
rc

es
:  
A
n
n
u
a
l  
V
o
c
a
t
io

n  
E
du
c
a
t
io

n  
R
e
p
or

t  
f
o
r  
F
i
s
c
a
l
 
Y
e
a
r
  
1
97

1;
  
F
is
c
a
l 

Ye
ar

  
1
9
7
2;

  
F
is

c
a
l  
Y
e
a
r
  
1
9
7
3
;
  
F
i
s
c
a
l
 
Y
e
a
r  
1
9
7
4.

  
T
e
x
as

  
E
du

ca
t
io
n  
A
g
en

cy
.  

Ja
me

s  
Co

g
de

ll
,  

Te
x
as

  
E
du

c
a
ti

o
n  
A
g
en

cy
,  
O
c
c
u
p
a
t
io

na
l 
E
du
c
a
t
io
n  
a
n
d
 
T
e
c
hn

o
lo

g
y  
D
iv

is
io

n.
  

'7
1
 '7
2
 '7
3
 '7
4
 '7
5
 
T
o

ta
l
 '7
1
 '
7
2
 '
7
3
 '7
4
 '7

5  
T
o

ta
l  

Se
c
on

d
a
r
y
  
3
4
2
 
3
9
3
 63
1
 
7
2
4
 
5
6
0
 2,

65
0
 
5
  
9
6
 1
6
7
 21
4
 
2
0
6
 68

8 

Po
s
t-

Se
co

n
da

ry
  
5
9
  
4
 2
3
 0
 
-
-
  

8
6
 
0
 4
4
 6 8
 0
 
-
-
  
1

12
 

A
d
u
lt

-
Pr

ep
a
ra

to
ry
  
1
1
 8
7
 11

7  
1
1
6
 
-
-
  
3
3
1
 13
6
 6
7
 21

9  
0
 
-
-
  

42
2 

A
d
u
lt

-
Su
pp

le
m
en

ta
l
 
0
 
0
 6
 
5
1
 
-
-
  
5
7
  
2
9
8
 
9

78
 4
9
1
 33
1
 
-
-
  

2,
09

8 

A
d
u
lt
-
Ap

p
re
n
t
ic

es
hi

p 
 
1
,
3
1
9
 9
8
7
 1,

0
2
7
 1,

0
1
0
 
-

-  
4,

3
4
3
 17

9  
5
7
0
 1,

3
91
 1,
4
9
5
 
-
-
  

3,
63

5 

Co
-
Op

er
a
ti

v
e  
3
2
6
 3
3
7
 5
8
7
 69
1
 
-
-
  

1,
9
4
1
 
5
  
7

9  
1
6
7
 2
1
1
 
-
-
  

46
2 

To
ta
l
 
2
,

0
5
7
 1,
8
0
8
 
2
,

39
1
 2,

59
2
 
5
6
0
 9,

40
8
 
6
2
3
  
1
,

83
4
 2,

5
0
3
 2,
2
5
1
 20
6
 
7
,

41
7 



3 

T
a
b
l
e
 
2
  

A
C
T
U
A
L
 E
N
R
O
L
L
M
E
N
T
S
 I
N
 V
O
C
A
TI

O
N
A
L
 E
D
U
C
A
TIO
N
 P
R
O
G
R
A
M
S
 
F
Y
  
1
971  

- 1
975 

L
E
V
E
L
 	

M
A
SO
N
R
Y
 	

P
L
U
M
B
I
N
G
 

Sour
c
e
s
:
 
A
n
n
u
a
l
  
V
o
c
a
t
i
on

al  
E
d
u
c
a
t
i
o
n
 
R
ep
o
r
t
 
f
o
r
 Fi

scal  
Y
ear 1

971
; F

is
c
a
l
  
Y
e
a
r
 
1
9
7
2
; Fi

scal  
Y
e
a
r
 
1
9
73
;
 Fi
s
c
a
l
 Y
ear 1

974
.
 T
exa
s
 Ed

u
c
a
t
i
o n
 
A
ge

nc
y
.  

J
ame

s C
o
gd

ell
,
 T
exa
s
 Ed
u
c
a
t
i
o
n
 
A
ge
nc

y
, O

cc
u
p
a
t
i
on
a
l
 Ed

uc
ati

o
n
 a
n
d
 T
e
chn

o
l
o
g
y
 
D
i
v
i
si

on
. 

	

'71 	
' 72 	

'73 	
'74 	

'75 	
T
ot

al 	
'71 	

' 72 	
'73 	

'74 	
'75 	

T
ot

al  

Se
c
o
n
d
ar

y 	
2
96 	

24
9 	

385 	
468 	

39
3 	

1
,791 	

1
,306 	

38
3 	

486 	
58

4 	
1
9
4
 	

2
,9

53  

P
ost-S

e
c
o
n
d
ar

y 	
0 	

0 	
11 	

1 0 	
-- 	

21 	
16 	

6
80 	

0 	
141 	

-- 	
8
3
7  

Ad
ul

t-P
re

p
a
r
a
t
or

y 	
0 	

7 	
51 	

61 	
-
- 	

11
9 	

2
3 	

0 	
0 	

28 	
-- 	

51 

A
d
ul

t-S
u
p
pl

ement
al 	

0 	
0 	

6 	
51 	

-- 	
57 	

1
34 	

6
8
0 	

4
5 	

295 	
-- 	

1
,1

54  

A
d
ul

t
-
A
p
pr

enti
ceshi

p 	
24

1 	
305 	

28
2 	

188 	
-
- 	

1
,016 	

1
,6
50 	

1
,181 	

1
,8

9
5 	

1
,821 	

-- 	
6
,54

7  

C
o-O

per
ati

v
e
 	

41 	
55 	

84 	
90 	

-- 	
270 	

12
5 	

11
9 	

204 	
208 	

-
- 	

6
56  

T
ot

al 	
578 	

6
16 	

81
9 	

868 	
39

3 	
3
,274 	

3
,2

54 	
3
,04

3 	
2
,6

30 	
3
,0

77 	
194 	

12
,198  



4 

So
u
rc

es
:  

A
n
n
u
a
l
 Vo

c
a
t
io

n
a
l 

E
du

ca
t
io

n  
R
e
p
o
r
t  

fo
r  
F
is
ca

l 
Ye

a
r  

19
7
1;
  
F
is

ca
l  
Y
e
a
r  
1
97

2;
  
F
is

ca
l 

Ye
ar

  
19

73
;  

F
is

ca
l
 Y
e
a
r
  
1
97

4.
  

T
e
x
as
  
E
du

ca
t
io

n  
A
g
en

cy
.  

Ja
me

s 
 
C
o
g
de

ll
,  
T
e
x
as
  
E
du

c
a
t
io

n  
A
g
en
cy
,  
O
c
c
u
p
a
t
io
n
a
l 

E
du

ca
t
io

n  
a
n
d
 
T
e
c
h
n
o
lo

gy
  
D
iv

is
io

n.
  

Ta
bl
e 
 
2 

AC
TU
A
L
 
E
N
R
OL
LM
EN

TS
  
I
N 
VO
C
AT

IO
NA
L 
ED
U
C
A
T
I
O
N
 P
R
OG
R
A
M
S
 F
Y
 1
97

1-
1
97

5 

LE
V
E
L
 
O
T
H

ER
  C

ON
S
TR
U
C
T
I
O
N
 
&
 M
AI

NT
EN

AN
CE

  

'7
1
 '7
2
 
 

'7
3  

'7
4
 '7

5  
T
o

ta
l 

Se
c
on

d
a
r
y
  

4,
5
4
3
 
 

6,
11
4
 10

,
34
2
 12

,
04
1
 
-
-
 33

,
04

0 

Po
s
t  
S
e
c
o
n
da

ry
  
5

2
 
5
9
9
 1
5
5
 44
6
 
-

-  
1,

25
2 

A
du

lt
-
P
r
e
p
a
r
a
to

ry
  
1
,
0
9
9
 1
5
3
 1,
8
3
9
 1,
4
3
9
 
-
-
  

4,
53

0 

A
du

lt
-
Su
pp

l
e
m
en

ta
l
 
0
 5
9
9
 55
7
 1,
8
2
3
 
-
-
  
2
,

97
9 

A
du

lt
-
Ap

p
re

n
t
ic

es
hi

p 
 
7

2
4
 
7
6
0
 1,
0
9
2
 8
4
7
 
-
-
  

3,
4
23
 

Co
-
Op

er
a
t
iv

e  
19
6
 6
7
0
 1,

0
8
7
 1,

63
8
 
-

-  
3
,

59
1 

To
ta
l
 

6,
6
1
4
 8,
8
9
5
 15

,
07
2
 
1

8,
23
4
 
-

-  
48
,
81

5 



Listing 1 

TEXAS SCHOOLS IN WHICH CONSTRUCTION SKILLS ARE TAUGHT 

as of February, 1974 

Carpentry: 2 

Industrial Training Systems, Inc. 
4117 Airline Drive 
Houston, TX 	77022 

Southwest Texas Junior College 
Outreach Center 
Edison Road 
Eagle Pass, TX 	78852 

Operating Engineer: 1 

Engineering Extension Service 
Heavy Equipment Technician School 
Texas A & M University 
F. E. Drawer K 
College Station, TX 	77843 

Bricklayer: 3 

Henderson County Junior College 
Athens, TX 	75751 

St. Philip's College 
2111 Nevada Street 
San Antonio, TX 78203 

Texas State Technical Institute 
Manpower Development Training Program 
Box 2628 
Rio Grande Campus 
Harlingen, TX 78550 

Plumbing: 5 

American Training Center 
150 Wynnewood Village 
Dallas, TX 	75224 

Gulf Coast College, Inc. 
2902 Caroline Street 
Houston, TX 77004 

Texas Vocational School 
1913 S. Flores 
San Antonio, TX 78204 

Bee County College 
P. O. Box 100 
Beeville, TX 	78102 

St. Philip's College 
2111 Nevada St. 
San Antonio, TX 78203 

Electrician: 4 

ACR Training School, Inc. 
10353 Denton Dr. 
Dallas, TX 	75220 

American Training Center 
150 Wynnewood Village 
Dallas, TX 	75224 

Dallas Trade School 
851 South R. L. Thornton Freeway 
Dallas, TX 	75203 

St. Philip's College 
2111 Nevada St. 
San Antonio, TX 78203 

Sheetmetal Worker: 3 

Lubbock Independent School Distriq 
Manpower Development Training Prog 
1628 19th Street 
Lubbock, TX 79401 

San Angelo School District Area 
Vocational School 

100 Cottonwood  
San Angelo, TX 76901 

Texas Southwest College 
Brownsville, TX 78250 

5 



Listing 1 

No Entries  

Structural Steel Worker 
Steel Worker 
Cement Mason 
Reinforcing Iron Worker 
Boiler Maker 
Painter 
Asbestos Worker 
Pipefitter 
Millwright 

6 



Map 1 

TEXAS AREA VOCATIONAL SCHOOLS 

1974 

Public Schools (110) 

Community Junior Colleges (39) 

Senior Colleges and Others (3) 

Source: Texas Education Agency 

Texas State Plan for Vocational Education, Fiscal Year 1975. 
May, 1974. 
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METHODOLOGY 



METHODOLOGY 

Projections of the future demand for skilled construc-

tion workers were derived from various formulae, several of 

which were related to cost of the individual projects. 

Two sets of projections were made for construction of 

nuclear power plants. The Project Independence report, done 

by the Federal Energy Administration under the direction of 

the Atomic Energy Commission contained estimated manpower 

construction requirements for the entire nation broken down 

by years. Estimates for Texas only (4%) were obtained by 

first determining the percent of wattage of Texas' planned 

nuclear plants as compared to the nation's planned and total 

plants. On the assumption that the same percent of workers 

will be required to build Texas nuclear plants, the manpower 

requirements were computed for the years indicated (see 

table 22). 

Because these estimates were measured in man-years and 

were, therefore, not indicative of number of persons required, 

a second set of estimates were computed from information 

contained in an article in "Nuclear Plant Lead Time Costs, 

Labor and Material Takeoffs" in Power Engineering. Percentages 

of each craft required for nuclear plant construction were 

computed from information contained in a table; total construc-

tion manhours for each of the five currently planned nuclear 

power plants were obtained by using the ratio 10 manhours 

per kilowatt. After converting manhours to men, the number 
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of workers required were computed using the percentage 

mentioned above. These were then dispersed equally over the 

years of proposed construction. (See Table 21) 

Formulae for projecting construction requirements for 

water-related construction from the Contractor's Mutual 

Association's Projecting Construction Manpower Requirements - 

A Guide to Methods and Sources for Estimating Future Demand  

were based on dollar value i.e., number of manhours per 

thousand dollars cost. These are as follows: 

Civil Works, Land Projects  -  49 manhours per thousand 
dollars 

Sewer Lines  -  47 manhours per thousand dollars 
Sewer Plants  -  48 manhours per thousand dollars 

Each one of these ratios was multiplied by the total cost 

for that particular type of project to determine total 

manhours required. These were then converted to men required 

and the percentages of each craft were computed according to 

the percentages indicated in the formulae. (See tables 19, 

20, 24, 25, and 26 for specific percentage distributions.) 

Formulae for projecting manpower requirements for 

industrial-related construction were based on dollar value. 

For larger projects (50 million dollars or more) manpower 

requirements were computed on the basis of 9 men per million 

dollars; for smaller projects (less than 50 million dollars) 

such requirements were based on 15 men per million dollars 

construction cost. The percentages of each craft were 

determined using those indicated in the formulae (see tables 

17 and 18 for specific percentages). 
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Such projections as the proceeding ones are difficult 

to determine. Individual contractors have their own means 

of determining manpower requirements, formulae are not well 

documented; unexpected changes such as labor strikes, foul-

weather conditions, and construction delays can affect 

projections; and pinpointing "average" construction are but 

a few of the problems encountered in making such projections. 

However, it is felt that the above information and means of 

obtaining information represent the most valid data currently 

available. 
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BIBLIOGRAPHY OF PERSONS CONSULTED 

1. Information relating to nonunion jobs - Bill Driskill, Associated 
General Contractors, Dallas. 

2. Training of construction workers, including method most favored 
by H. P. Zachary Co. - Gene Hammond, in charge of training, 
H. P. Zachary Co., San Antonio. 

3. Training of construction workers - Bob Moody, Brown and Root, Inc., 
Houston. 

4. Background information on union apprenticeship programs - Carroll Foren, 
U.S. Department of Labor, Bureau of Apprenticeship and Training, 
Austin. 

5. Current and future construction activity (including time, cost, 
specific projects, number skilled workers, and number of minority 
and disadvantaged workers) and prospects for future need of skilled 
construction workers - Individuals of the 14 state Building Trades 
Councils (see attached list.) 

6. Recent information concerning job openings listed by the Texas 
Employment Commission - Jerry Harris, Texas State Technical 
Institute, Waco. 

7. Information concerning various means of training high school 
students for construction careers - Robert Patterson, Texas 
Education Agency, Occupational Education and Technology. 

8. Information on water-related construction (dams and reservoirs) -
Jack Overton, Texas Water Development Board. 

9. Verification of utility construction permits - Donald L. Martin, 
Regional Engineer, Federal Power Commission. 

10. Information concerning reasons for holdups in construction 
schedules for nuclear construction - Joe Flood, Engineer in Charge. 

11. Information on vocational education programs - Oscar Milliken and 
Dan Bristow, Texas Education Agency. 

12. Information concerning women in construction in Texas - 
Mrs. Lovey Driskill, President, Austin Chapter of National Association 
of Women in Construction. 

13. Breakout of skilled construction workers required to construct dams -
Lewis Seward, Principal Engineer - Project Development, Texas 
Water Development Board. 

14. Breakout of skilled construction workers required to construct 
dams - Ray Lewis, Consulting Engineers Council, Austin. 
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15. Breakout of required skilled construction workers for construction 
of dams - Joe Bridgefarmer, President, U.R.S./Forest and Cotton, 
Dallas. 

16. Current supply of skilled construction workers by craft - Gerald Brown, 
AFL-CIO Building Trades Council. 

17. Information relating to construction of the proposed nuclear 
power plant located near Amarillo - Lloyd Davis, Southwestern 
Public Service Co., Lubbock. 

18. Breakout of skilled construction workers required to construct 
petroleum and chemical plants - Norman Whitehorn, Texas A & M 
University, Texas Engineering Experiment Station. 

19. Breakout of skilled construction workers required to build 
petroleum and chemical plants - Bill Kacy, Public Relations, 
Union Carbide Corp., Austin. 

20. Waste-water treatment plants under construction and projected 
construction for next 10 years - Garner Jones, Texas Water Quality 
Board. 

21. Number of women in construction - Robert H. Lockwood, University 
of Texas, Bureau of Business Research, Austin. 

22. Projected required number of skilled construction workers - Hollis 
Lunsford, Texas Employment Commission. 

23. Listing of dams proposed or projected for construction - Bruce 
Ashworth, Texas Water Development Board. 

24. Manpower requirements for construction of petroleum and chemical 
plants - Tom Grimm, Univeristy of Texas, Operations Research. 

25. Manpower requirements for construction of petroleum and chemical 
plants - Dr. John Borcherding, Assistant Professor, Engineering, 
University of Texas, Austin. 
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AREA SURVEYS 

Austin Building Trades Council 	 Max Ladusch 
Box 3527 	 Secretary 
Austin, TX 	78704 	 512/472-5421 

Dallas Building Trades Council 	 David Keeler 
7940 Northaven Road 	 Secretary 
Dallas, TX 	75230 	 214/691-2617 

Denison Building Trades Council 	 Herman O. Gerneth 
Box 525 	 President 
Sherman, TX 	75090 	 214/893-8648 

East Texas Building Trades Council 	 J. L. Robertson 
Box 1972 	 President 
Longview, TX 	75601 	 214/753-3821 

El Paso Building Trades Council 	 Martin Reyes 
Box 3648 	 Secretary 
El Paso, TX 	79923 	 915/565-6233 

Fort Worth Building Trades Council 	 Charles Campau 
Box 13345 	 Executive Secretary 
Fort Worth, TX 	76104 	 817/284-1511 

Houston-Gulf Coast Building Trades Council M. A. Graham 
2704 Sutherland Street 	 Secretary 
Houston, TX 	77023 	 713/926-4433 

Midwestern Texas Building Trades Council 	J. W. Jackson 
705 Travis Street 	 Secretary 
Wichita Falls, TX 	76301 	 817/723-7168 

Sabine Area Building Trades Council 	 Walter Keneson 
2525 Fourth Street 	 Business Manager 
Beaumont, TX 	77701 	 713/835-5623 (Office) 

713/835-9945 (Home) 

San Antonio Building Trades Council 	 W. F. Keller 
603 North St. Mary's Street 	 President 
San Antonio, TX 	78205 	 512/227-6544 

South Texas Building Trades Council 	 James Eaton 
Box 4630 	 Secretary 
Corpus Christi, TX 	78408 	 512/884-9772 
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Area Surveys (Continued) 

Texarkana Building Trades Council 	 Foster Brint 
411 Spruce Street 	 Secretary 
Texarkana, TX 75501 	 214/792-1441 

Texas Panhandle Building Trades Council 	F. M. Hall 
Box 1798 	 Secretary 
Amarillo, TX 	79105 	 806/374-4437 

Waco Building Trades Council 	 Lloyd Christian 
702 1/2 Franklin Avenue 	 President 
Waco, TX 	76701 	 817/752-7242 
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