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CHAPTER I
INTRODUCTION

As part of the overall evaluation of manpower needs in the environmental
field, a survey of architectural and engineering firms was jointly sponsored
by the Consulting Engineers Council, the American Association of Professors
in Sanitary Engineering and the Environmental Protection Agency. A question-
naire was mailed to 8,050 engineering and architectural firms that subscribe
to the magazine Consulting Engineer. The firms were asked to indicate if they
were involved in water pollution control work, and if they were, to complete
a detailed questionnaire outlining the activities of the firm. A copy of the
questionnaire is shown in Appendix F.

The 8,050 recipients of the questionnaire were thought to represent a
significant proportion of the 10,614 engineering and architectural firms
with four employees or more located throughout the USA (1). TFirms not engaged
in water pollution control work were not expected to return the questionnaire,
although such a request was made. However, 640 firms returned the questionnaire
indicating no activity, and 941 firms returned completed guestionnaires indicat-
ing their degree of activity in water pollution control. Forty other partially
completed questionnaires were returned that did not contain adequate data to
be included in the final summary and analysis.

A return of over 1,600 questionnaires out of the total of 8,050 was a
reasonable response from a mail survey requesting such detailed information,
and considering the number of firms that were known to be engaged in unrelated
activities, the response was exceptional. A further indication of the signi-~
ficant degree of response is indicated by the construction value of the
wastewater treatment plants for which the firms had prime responsibility.
Kollar and Youngwirth (2) have reported that the total construction put in
place for water and wastewater treatment plants during 1970 was $4.5 billion,
and the construction value in 1970 for wastewater treatment plants handled
by firms responding was $4.5 billion (Table 1). The value reported by Kollar
and Youngwirth includes expenditures actually invested for both.water and
wastewater treatment plants during 1970, and the survey value represents
construction planned during 1970. Therefore, the two values are not directly
related, but the comparison does indicate that a very significant proportion
of the firms engaged in wastewater treatment design were involved in the
survey response.

Two hundred and thirty~two firms with over 70 percent of the professional
personnel involved in wastewater treatment plant design represented 24.6
percent of the total number of firms responding. When this total of 232
firms was compared with the various listings of engineering firms providing
water pollution control consulting services, it is obvious that a significant
sample of engineering firms principally engaged in water pollution control
work was obtained. For example, there are only 223 ‘‘Consultant Members®’
of the Water Pollution Control Federation listed in the 1971 Yearbook of
the Federation Journal, and Chemical Engineering lists 248 companies in an




Table 1

A Classification by EPA Region of the 941 Firms Reporting According to Number of Firms and Employees

and Construction Value of Wastewater Treatment Plants for which Firms had Prime Responsibility.

Construction Value of Wastewabter Treatment

Employees Plants for which Firms had Prime
EPA Firms (All Grades and Classifications) Responsibility

Region Full-Time Part-Time 1970 1969
Number %ot:§ Number ?oggl Number ¥0t2§ Dollars %ot:§ Dollars %otii
I 47 5.0 3,936 8.0 165 7.0 363,352,000 8.0 273,310,000 7.4
IT 103 10.9 6,410 13.0 255 10.8 11,216,169,000 26.8 861,351,000 23.4
TIT 102 10.8 10,425 21.2 354 15.0 397,447,000 8.8 260,451,700 7.1
v 142 15.1 3,892 7.9 301 12.8 316,517,000 7.0 192,253,000 5.2
\Y 189 20.1 4,992 10.2 366 15.5 1,014,879,152 22.4 583,644,500 15.8
VI 89 9.5 2,418 4.9 200 8.5 233,982,000 5.1 109,095,225 3.0
VII 60 6.4 6,916 14,1 182 7.7 336,986,000 7.4 276,245,500 7.5
VIII 37 3.9 570 1.2 125 5.3 27,680,000 0.6 34,720,000 0.9
X 97 10.3 6,502 13.2 219 9.3 214,938,000 4.7 159,736,000 4.3
X 57 6.1 1,024 2.1 102 4.3 49,956,100 1.1 34,229,000 6.9
Unknown 18 1.9 2,065 4.2 88 3.8 365,841,533 8.1 904,763,887 24.5
Total 941 106.0 49,150 100.0 | 2,357 100.0 | 4,537,747,785 100.0 | 3,689,799,812 100.0




‘‘Environmental Engineering Directory®’ as providing consulting engineering
services. Approximately one-third of the firms listed in Chemical Engineering

are equipment manufacturers. Although the above lists of firms providing
consulting services in the water pollution control field are not complete,
they do include the majority of the principal firms. Therefore, it is safe
to assume that the survey response is representative of the consulting firms
engaged in water pollution control activities.

Of the 941 questionnaires providing enough information to be included
in the evaluation, many provided data only on selected sections of the
questionnaire. Therefore, a comparison of the totals obtained from individual
questions would be meaningless. Because of this inconsistency in reporting,
the individual totals pertaining to each question are used as a basis for
discussion and comparison rather than attempting to relate all responses to
the total employees or total professional or technical staff.

All of the data are summarized for the 941 firms and discussed in the
text and a similar summary of the data is presented in the Appendices showing
the totals for the nation and the EPA Regions from which the reports were
received. A map of the USA divided according to EPA Regions is shown in
Figure 1. The response from each of the major sections of the questionnaire
are discussed in individual chapters.
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CHAPTER II
SIZE AND REGIONAL DISTRIBUTION OF FIRMS REPORTING

~ Table 1 shows a classification by EPA Region of the 941 firms reporting
according to the number of firms and employees and the construction valye.of
the wastewater treatment plants for which the firms had prime responsibility.
The number of firms reporting for each region was roughly in proportion to
the population of the region. However, the average size of the firms as
measured by the number of employees for each of the regions varied from 15
to 115 employees. When the size of the firms is expressed in terms of con-
struction value of wastewater treatment plants for which the firm had prime
responsibility, again, there is a wide variation between regions. The
regional construction pattern differs from the variation shown by the average
number of employees. This is not unexpected because_ of the variation in the
percentage of the staff engaged in water pollution-control activities. Many
of the firms reporting had large numbers of employees but did only a limited
amount of business relating to water pollution control.

One hundred and ninety-seven firms indicated that they did not have
prime responsibility for wastewater treatment plants and seventy did not
complete that section of the questionnaire, or there were 714 firms out of
the total of 941 (76 percent) that indicated prime responsibility.

Appendix A (Tables A-1 through A-12) contains tables showing a detailed
classification of the firms according to the ranges of percentage .of the
staff engaged in water pollution control activities, ranges. of  number-of
employees, and the construction value of wastewater treatment plants+for
which the firms had prime responsibility. Table A-1 reports the.values.for
all 941 firms and the remaining tables show a similar classification accord-
ing to the EPA Regions in which the firms are located.

Table 2 shows a classification of the 941 firms reporting according to
the ranges of percentage of staff engaged in water pollution control and
the construction value of wastewater treatment plants for which the firms
had prime responsibility. In general, as the percentage of staff engaged
in water pollution control increased, the average construction value of
wastewater treatment plants for which the firm had prime responsibility
increased.

The distribution of prime responsibility remained essentially the same
from 1969 to 1970 with the exception being the firms with 20-29 percent of
their staff engaged in water pollution contrel. During 1969 this group of
firms had handled approximately 20 percent of the total construction wvalue
reported by the 941 firms. By 1970 the effort had been reduced to less
than 10 percent of the total, and these firms experienced a 45 percent
reduction in their previous share of the wastewater treatment plants. On
a regional basis (Table 1) activity in wastewater treatment plant design
increased from 1969 to 1970 for most of the 941 firms except in Region VIII
where the firms experienced a 20 percent reduction in activity. The regional



Table 2

A Classification of the 941 Firms Reporting According to Ranges of Percentage

of Staff Engaged in Water Pollution Control and Construction Value of
Wastewater Treatment Plants for which Firms had Prime Responsibility.

Range of Construétion Value of Wastewater Treatment
Percentage of Plants for which Firms had Prime
?Eaéztgigiﬁf Firms __ Responsibility _

- lution Control

Number . §0t2§ Dollars iotZi Dollars %0t2§

0-9 68 7.2 69,044,100 1.5‘ 50,550,000 1.4
10-19 154 16.4 401,768,000 8.9 229,683,533 6.2
20~29 127 13.5 403,714,152 8.9 730,824,000 19.8
30-39 78 8.3 446,170,000 9.8 345,679,000 9.4
40-49 35 3.7 61,647,000 1.4 57,525,000 1.6
50~59 111 11.8 269,801,000 6.0 81,853,000 2.2
60-69 - 26 2.8 314,270,000 6.9 179,240,000 4.9
70-79 42 4.5 559,180,000 12.3 414,357,000 11.2
80~-89. 43 4.5 1,000,555,000 22.0 884,885,000 24.0
90-100 147 15.6 884,873,533 19.5 629;?30;054 17.0
Unclassified 110 11.7 126,725,000 2.8 85,473,225 2.3
Totals 941 100.0 |4,537,747,785 100.0 | 3,689,799,812 100.0




distribution of the activity as measured by construction value remained
egssentially the game from 1969 to 1970.

The total numbers of employees, full- and part-time for all grades
and classifications, for the 941 firms according to EPA Region are shown
in Table 1. Approximately 11,000 architectural and engineering firms with
four or more employees were reported in the 1967 Census (1) as employing
approximately 218,000 people. Assuming that the total number of people
employed by consulting firms has not varied significantly since the 1967
Census, the survey reported herein contacted approximately 23 percent of
the consulting industry in terms of total manpower utilized by firms with
four or more employees. Since these 11,000 firms employ over 92 percent of
the total employed by the architectural and engineering firms, apparently
greater than 20 percent of the total manpower in the industry was contacted
by the survey.

Of the 941 firms engaged in water pollution control activities, seven
did not report the number of employees and 134 firms had less than four
employees. Therefore, 840 of the 941 firms (89 percent) returning the
questionnaire had four or more employees. Apparently the firms returning
the questionnaire represent many of the larger architectural and engineering
firms., Seventy-nine of the 941 firms (8.4 percent) employed over 100
people, five firms had over 2,000 emplovees, and 314 firms had less than
nine employees. The average size firm was 52 employees for this survey, and
the national average in 1967 for firms with four or more employees was 21
employees.

Table 3 shows the total number of part=- and full-time employees and the
number of firms reporting employees in the variocus occupational classifications,
The wide wvariation in the number of firms reporting employees in the various
occupational categories indicates that a reasonably wide cross-section of the
types of firms engaged in water pollution control activities were contacted.



Table 3

Number of Part- and Full-time Employees and the Number of Firms Employiﬁg

Personnel In The Various Occupational Categories For The

941 Firms Reporting.

Total # of Employees in Each

Number of
Category Doing Water Pollution Firms Re-
Work During October... porting
Professional and - 1970 1971 Employees
Technical Staff . In Occup-
Part~ Full- Part- Full- ational
time time time time Category
PROFESSIONAL STAFF 1,669 7,004 4,464 7,624
Water Resources Planmers 140 370 395 435 226
Civil/Sanitary Engineers 330 2,662 1,963 2,950 725
Civil/Structural Engrs. 159 837 178 857 438
Civil/Soils Engrs. 55 191 74 188 195
Mechanical Engineers 198 578 628 594 421
Electrical Engineers 260 446 443 465 334
Chemical Engineers 28 133 43 155 133
Architects 154 250 345 251 173
Geologists 26 73 31 78 88
Hydrologists 26 79 31 91 86
Biologists _ 13 17 16 29 38
Municipal Engrs./Planrs. 54 348 62 375 218
Economists 13 48 17 52 64
Landscape Architects 42 54 39 55 70
Surveyors 126 756 140 870 406
Systems Analysts 14 90 16 87 83
Chemists 31 72 43 92 90
TECHNICIANS 1,115 6,508 1,263 6,859 -
Draftsmen 566 3,390 630 3,461 798
Instrumentmen 89 581 106 604 348
Field Crew 273 1,128 318 1,172 421
Computer Programmers 41 147 43 162 162
Inspectors 146 1,262 166 1,460 444




CHAPTER TII
TUBRNOVER OF PERSONNEL

Tables 4 and 5 show for professional and technical personnel in each
occupational designation the number of part=- and full-time openings unfilled
for one month or more which were available for filling on June 30, 1971 by
workers outside the establishments. A division of the totals reported for
the 941 firms according to the EPA Region in which the firms are located is
shown in Appendix B, Tables B=1 through B~12. The percentages of the total
employment that the vacancies represent are based upon the numbers of people
employed during October 1970. The highest number of full- and part-time
vacancies occurred in the sanitary engineering classification, but in general
there was little difference in the vacancies in terms of percentage of the
total employed. There were very few part-time vacancies open for one month
or more. Apparently there are many people seeking part-time employment or
a second job in both the professional and technical categories.

Tables 4 and 5 also show the turnovers that occurred during the 1970
calendar year. The new hires were separated into two groups, one with . less
than three years of work experience and the other with over three years of
work experience. Separations were classified according to reason as follows:
(a) lack of work, (b) poor performance, and (c) other causes. The turnovers
in terms of the percentage of the totals were calcualted based upon the
sums of the part~ and full-time employees working during October 1970.

Civil/Sanitary Engineering positions represented the largest number
of new hires in the professional category (Table 4). The greatest percentage
increase in the total employed in a particular occupational category was
recorded for chemical engineers with three or more years of experience.
The number of new hires of chemical engineers with three ot more years of
experience represented 19.3 percent of the total employed in October 1970.
The 19.3 percent new hires was twice the percentage of new hires for all
categories. This increase in chemical engineers is probably attributable
to the increase in industrial pollution control activities by the consulting
firms where a greater knowledge of processes is desirable. An increase of
16.7 percent of the total for biologists indicates that the consulting firms
are attempting to broaden their capabilities by providing an interdisciplinary
approach to the solution of water pollution problems. A significant increase
was also recorded by the munitipal engineers/planners and chemists. Both
increases are probably related to the increased activity in regional planning

which requires a significant amount of water quality monltorlng as well as
planning.

During 1970, 3.1 percent of the total number of professionals employed
were released because of a lack of work; however, there was a 17 percent
increase in employment as measured by the new hires. Therefore, it appears
that there was a net increase in professional employment in 1970. This is
supported by the 8.9 percent increase in employment from October 1970 to
October 1971 that is shown in Table 12. "There was little difference in the



613

Table 4
Vacant Positions and Turnover of Professional Personnel During 1970 According
To Professional Classification for the 941 Firms Reporting.

Professionals T@rnover in PersonnelJDuring 1970 .
Foployed | Toettions vacas for | s Separation
October Exper. Exper. Lack of Poor " Other
Professional 1970 | Part=Time Full-Time | < 3 yrs. > 3 yrs. Work Perform. Causes
Staff Part=- (Full= - Num= | Z of | Num |% of [Numr|%Z of |Num|Z% of| Num |% of | Num |{Z of | Num!| % of
Time |Time |ber | Total | ber |Total |ber |Total | ber |Total| ber |Total | ber |Total | ber | Total
Water Resources Planners 140, 370 34 241 22 6.0 30 | 5.9 32 | 6.3 4 1 0.8 2| 0.4 18 | 3.5
Civil/Sanitary Engineers 330 42,662 { 17 5.2 169 | 6.4 (288 | 9.6 | 330 {11.0 45 | 1.5 46 1 1.5 | 204 | 6.8
Civil/Structural Engineers| 159 | 837 3 1.9 25| 3.0 64 | 6.4 | 146 [ 14.7 58 | 5.8 20 | 2.0 59§ 5.9
Civil/Soils Engineers "~ 55 191 3 5.5 141 7.3 27 {11.0 14 1 5.7 9 3.7 3 1.2 16 | 6.5
Mechanical Engineers 1981 578 6 3.0 26 4.5 48 | 6.2 25 3.2 49 | 6.3 29 3.7 40 | 5.2
Electrical Engineers 260 | 446 0 0 231 5.2 44 1 6.2 16 | 2.3 23 | 3.3 12 1 1.7 29 | 4.1
Chemical Engineers 281 133 0 0 11 8.3 13 | 8.1 31 119.3 8 (5.0 3 1.9 71 4.4
Architects 1541 250 0 0 31 1.2 24 | 5.9 41 110.2 21 | 5.2 41 1.0 27 | 6.7
Geologists 26 73 0o} o0 21 2.7 51 5.0 91 9.1 6.1 0o 8| 8.1
Hydrologists 26 79 0 0 31 3.8 6.7 8.6 3.8 olo 1.9
Biologists 13 17 0 0 1] 5.9 6.7 5 116.7 11 3.3 0,0 010
Municipal Engrs./Planners 54 348 0 0 17 | 4.9 18 | 5.2 60 |17.2 12 | 3.5 8] 2.3 20 | 5.8
Economists 13| 48| 0| 0 2| 4.2 6.6 41 6.6 4.9 | oo 4.9
Landscape Architects 42 54 0 0 1 1.9 3.1 71 7.3 2.1 010 6.3
Surveyors 126 | 756 0 0 33 4.4 63 | 7.1 90 |10.2 24 | 2.7 27 | 3.1 29 | 3.3
Systems Analysts 14 90 0 0 4 | 4.4 6 | 5.8 81 7.7 0 (o0 010 010
Chemists 31 72 0 0 51 6.9 9 | 8.7 16 |15.5 010 31 2.9 7] 6.8
Totals 1,669 7,004 | 32 1.9 361 5.2 |655 | 7.6 | 843§ 9.7 |267 | 3.1 157 | 1.8 | 475 { 5.5




11

Table 5
Vacant Positions and Turnover of Technicians During 1970 According
To Technical Glassification for the 941 Firms Reporting.

Technicians Turnover in Personnel During 1970
Employed Positions Vacant For New Hires Separations
During One Month or More
October ‘ Exper. Exper. Lack of Poor Other
Technicians 1970 Part-Time Full-Time| < 3 yrs. > 3 yrs. Work Perform. Causes

Part-|Full= | Num~{ 7 of | Num-|%Z of| Num-|% of | Num- Z of { Num-|{% of| Num-|%Z of |Num-]% of
Time |[Time ber Total | ber |Total] ber |Total| ber Total| ber |Total| ber |[Total | ber |Total

Draftsmen 56613,390 | 25 4.4 170 | 5.0 | 482 (12,2 | 535 13.5 | 338 | 8.5 167 | 4.2 | 418 [10.6
Instrumentmen 89 581 5 5.6 20 | 3.4 51 7.6 78 11.6 26 | 3.9 20 | 3.0 57 | 8.5
Field Crew 273(1,128 | 28 | 10.3 43 | 3.8 | 504 136.0 83 5.9 87 | 6.2 61 4.4 1347 124.8
Computer Programmers 41 147 0 0 1 0.7 10 | 5.3 10 5.3 2 1.1 11 0.5 71 3.7
Inspectors 146(1,262 9 6.2 33§ 2.6 | 150 {10.7 | 237 16.8 96 | 6.8 34 | 2.4 [ 135 9.6

Totals 1,115]6,508 | 67 6.0 | 267 | 4.1 1j97 15.7 | 943 12.4 1549 | 7.2 | 283 | 3.7 |964 |12.7

S



percentages of each professional category that were separated for various

reasons; however, the majority of the separations were attributable to "
¢¢Other Causes’’ which probably represents the personnel that switched

firms.

The technical personnel exhibited a less stable pattern than that
shown for the professional category with the exception being the “*Field
Crew?’? persomnel (Table 5). There was a significant increase (36 percent)
in the number of new hires with less than three years of experience, and
the number of separations attributable to “‘Other Causes’’® rvepresented over
24 percent of the total employed as ¢‘Field Crew.?? This indicates that
there is a significant interchange of personnel between various firms. The
technical category personnel other than the field crew are approximately
twice as mobilécas the professional category when measured in terms of
separation for ¢‘Other Causes.”’

12



CHAPTER IV
EMPLOYMENT DUTIES, RESPONSIBILITIESAND FUNCTIONS

The number of professional employees and the percentage of the total
engaged in each occupational designation according to professional clas-
sification for the 941 firms reporting is shown in Table 6. A divigion of
the totals reported for the 941 firms according to the EPA Region in which
the firms are located is shown in Appendix C, Tables C-1 thrpugh.C-12. All
of the 941 firms did not show a division of effort in the wvarioys:.categories;
therefore, the totals shown for each professional classificatienrzgpresents
only the firms reporting, and these totals are less than the-total-employ-
ment reported for the 941 firms. However, the number offfirms reporting
represented approximately 75 percent of the total number. employed during
October 1971 and was adequate to give a very good indication:;as to how the
work load is distributed at the ‘‘average’’ consulting engineering flrm
engaged in water pollution control activities.

Water resources planners, geologists, hydrologists, biologists:and
economists devoted a minimum of approximately 60.percent of their effort
to water resources planning and preliminary engineering, and the engineers
in general devoted over 70 percent of their effort to preliminary engineering
and plans and specifications.

The percentage effort devoted to water resources. planning-waries from
0.7 percent for electrical engineers to 49.4 percent for water-resgurces
planners. Preliminary engineering effort varies from' 13.8 percent fer
electrical engineers to 78.7 percent for economists and the effort.in
preparing plans and specifications varied from 1.9 to 68.8;for.egpnomists
and electrical engineers, respectively. Construction administxrgtion -occupied
less than 10 percent of all professional employees except for the surveyors
which devoted over 18 percent of their time. Surveyors also directed over
16 percent of their efforts to resident engineering activities. Less than
8 percent of the professional personnel are engaged in plant start up and
monitoring of systems.

In general the survey of the distribution of effort did not produce
any unexpected results, but the data do provide a good basis for estimating
the distribution of the receipts for consulting services.

Table 7 shows the number of technicians employed and percentage of the
total engaged in each occupational designation according to technical
clagsification for the 941 firms reporting. As mentioned above for the
professional employees, all 941 firms did not show a division of effort;
however, the total number of technicians reported represents approximately
65 percent of the total number emploved during October 1971.

Draftsmen devote the majority of their time to preparing plans and
specifications, and the efforts of the instrumentmen and field crew are

distributed essentially the same as that of the surveyors. Over 86 perceng
of the effort of the technical employees is devoted to preliminary engineering,
plans and specifications, and resident engineering activities.
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Table 6
Number of Professional Employees and Percentage of the Total Engaged in Each Occupational Designation
According to Professional Classification for the 941 Firms Reporting.

Water Plans and Construction Plant

Resources Preliminary Specifi- Admin- Resident Start Up |Monitoring
Professional|Planning Engineering cations istration Engineering |& Consultingjof Systems Totals
Staff - - g P o o

% of % of % of % of % of % of % of % of

Number Total Number Total Number Total Number Total Number| Total Number Total Number Total Number Total
Water
Resources 256.9 [49.4 135.3126.0 76.1114.7 14.1 2.7 14.1 2.7 10.0 1.9 13.5 2.6 520.0f 100
Planners
Civil/
Sanitary 242.1 6.9 816.9123.4 11,580.0145.3 [317.4 9.1 |259.6 7.4 1194.8 | 5.6 79.3 2.3 13,490.1] 100
Engineers
Civil/
Structural 23.0 2.4 157.2116.4 | . 594.2162.0 91,6 9.5 50.6 5.3 | 29.4 3.1 12.2 1.3 958.21 100
Engineers
Civil/Soils | 44 o | 4 4 85.2/32.8 | 104.3|40.1 | 23.5 | 9.0 | 23.7| 9.1 | 9.1 | 3.5 | 3.5 | 1.4 | 259.9] 100
Engineers
Mechanical | 5, 4 | 3.4 | 163.2|20.5 | 423.5(53.1 | 67.3 | 8.4 | 30.9 | 3.9 | 58.4 | 7.3 | 27.6 | 3.4 | 798.0] 100
Engineers
Electrical .
Engineers 4.0 0.7 71.0]13.8 354.6168.8 | 41.5 8.0 8.2 1.6 20.4 4,0 16.0 3.1 515.7| 100
Chemical 6.4 | 3.6 76.1142.0 | 60.3[34.2 | 4.2 | 2.4 | 2.0] 1.1 | 16.3 ] 9.3 | 13.1 | 7.4 | 176.4] 100
Engineers
Architects 6.0 2.6 49.7(21.2 - 147.6163.1 19.5 8.3 6.1 2.6 3.0 1.3 2.0 0.9 233.9] 100
Geologists 16.6 |18.4 "34.9(38.8 18.620.7 2.1 2.3 2.6 2.9 9.1 110.1 6.1 .8 90.0] 100
Hydrologists| 38.0 [40.4 40.5143.1 9.01 9.6 0.0 0.0 0.0 0.0 3.0 3.2 3.5 .7 94.0] 100
Biologists 7.0 125.0 9.0]32.1 2.01 7.1 0.0 | 0.0 1.0 3.6 1.0 3.6 8.0 [28.6 28.01 100
Municipal :
Engrs./ 37.8 1 9.1 147.6]135.4 144.2 134.6 36.7 8.8 | 25.2 6.0 13.8 3.3 11.6 2.8 416.9} 100
Planrs. .
Economists 8.5 |15.6 42.5178.7 1.0 1.9 1.0 1.9A 0.0 0.0 0.0 0.0 1.0 1.9 54,00 100
Landscape
Architects 6.0 7.6 26.0132.7 40.5150.9 4.0 5.0 2.0 2.5 1.0 1.3 0.0 | 0.0 79.51 100
Surveyors 11.7 2.7 126.0129.0 125.9 (29.0 79.9 |18.4 71.1 ] 16.4 7.2 1.7 12.0 2.8 433.8) 100
Systems ‘ ,
Analysts 12.5 {12.6 40.5140.7 17.0117.1 4.0 4.0 6.0 6.1 5.2 5.2 14.2 [14.3 99.41 100
Chemists 9.8 8.9 37.7|34.3 7.6| 6.9 1.0 0.9 1.0 0.9 8.7 7.9 44.2 |40.2 110.0| 100
Totals 724 .1 8.7 12,057.3|24.6 [3,706.5|44.3 [707.8 8.5 |504.1 6.0 |390.5 4.7 1267.9 3.2 {8,358.2| 100
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Table 7

Number of Technicians Employed and Percentage of the Total Engaged in Each Occupational Designation According
to Techaical Classification for the 941 Firms Reporting.

Water Plans and Construction Plant

Resources Preliminary Specifi~ Admin- Resident Start Up Monitoring

Planning Engineering cations istration Engineering |& Consulting| of Systems Totals
Technilgians ‘ ' ‘ ‘

Z of % of % of % of % of].. % of % of % of

Number Total Numberxr Total Number Total Numbex Total Number Total Number Total Number Total Number Total

Draftsmen 93.3 | 3.3 |370.3 i12.9 2,284.6) 79.8] 64.2 2.2 18.2 | 0.6 16.7 | 0.6 16.0 | 0.6 |2,863.3( 100
J

Instrur 4.5 1.3 { 86.5 |25.3 143.2] 41.9) 38.9 [11.4 § 51.3 |15.0 10.1 3.0 7.2 | 2.1 341.7] 100
mentmen .
Field Crew | 11.0 1.7 [154.3 (23.1 253.7} 38.00122.8 |18.4 76.2 |11.4 | 28.5 | 4.3 | 20.8 | 3.1 | 667.3]| 100
Comput ex 5.9 | 4.8 | 48.9 [39.9 39.5| 32.2| 6.0 | 4.9 | 7.0 5.7 | 4.0 3.3 | 11.2 | 9.2 | 122.5| 100
Progra@mers
Inspectors 5.0 1 0.4 |136.5 {11.0 13.0 1.01177.5 [ 14.3 |826.6 [66.4 | 53.5 | 4.3 | 32.1 2.6 1,244,211 100
Totals 119.7 {1 2.3 |796.5 |15.2 |2,734.0} 52.2| 409.4 7.8 1979.3 |18.7 |112.8 | 2.1 87.3 1.7 15,239.0] 100




CHAPTER ¥V
LICENSED AND CERTIFIED PERSONNEL

The questionnaire requested that each firm indicate the number of
professional and technical employees licensed to practice in accord with
state laws. It was also requested that the number of engineers certified as.
a Diplomate by the American Academy of Envirommental Engineers (AAEE) and the
number of technicians holding a certificate from the Institute for Certification
of Engineering Technicians be indicated. Tables 8 and 9 show the number and
percentage of professional and technical staff licensed or certified according
to professional and technical classification for 914 of the 941 firms reporting.
A division of the totals reported for the 941 firms according to the EPA
Region in which the firms are located is shown in Appendix C, Tables C-1
through C-12.

The percentages are based upon the sum of the part- and full-time employ-
ment during October 1971 and probably represent closely the percentage of the
employees licensed or certified. For the entire survey approximately 54
percent of the professional employees were reported as licensed indicating
that a substantial majority of the total number of employees that are eligible
for licensing have complied with state laws (Table 8).

Over 90 percent of both the structural and soils engineers were licensed
reflecting a necessity for licensing in these speciality areas. Surprisingly,
a very significant proportion of all professionals were licensed to practice,
and only the bioclogists, chemists, systems analysts, and economists showed
less than 45 percent of the total as licensed. Although only approximately
15 percent of the total employed in these categories were licensed, this was
higher than anticipated because the majority of the states do not have
licenses availasble for these four professional groups.

The number of professional employees certified as a Diplomate in the
American Acadenty of Environmental Engineers represented a very small per-
centage of the total number of practicing professionals. Certification by
AAEE is limited by the Academy’s definition of environmental engineering;
however, there were very few Diplomates found among the categories specifically
included in the definition. For example, Water Resources Plammers and
Sanitary Engineers are the major members of the AAEE and only three percent
of the personnel in these two categories were certified as Diplomates of
AAEE. Apparently, very little professional or economic advantage is afforded
in consulting firms to Diplomates of AAEE.

Two percent of the professional staff were certified as engineering
technicians. It would be expected that the majority of the professional
personnel certified as engineering technicians would be employed in the
categories that do not have a licensing law. However, this was not the case
as 98 percent of the professionals certified as technicians were in categories
having a licensing law available.

The number of technicians registered to practice according to state
laws represented only 2.1 percent of the total number of technicians
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Table 8

Number and Percentage of Professional Staff Licensed or Certified According
to Professional Classification for the 941 Firms Reporting.

Professionals
Employed Employvees Licensed or Certified
Professional Part & Cert. Fn
Staff Full~Time Registered | Dip. AAEE r ‘ &
, ech.
During
October % of % of 1% of
1971 Number| 5o a1 (NUmBeT |y oy gy (NUIDET | a1
Water Resources Planners 830 354 [ 42.7 26 3.1 5 0.6
Civil/Sanitary Engineers 4,913 2,348 | 47.8 141 2.9 99 | 2.0
Civil/Structural Engineers 1,035 967 193.4 0 0 25 2.4
Civil/Soils Engineers 262 243 |92.7 11 0.4 131 5.0
Mechanical Engineers 1,222 702 |57.5 6 | 0.5 44 3.6
Electrical Engineers 908 477 |52.5 41 0.4 19§ 2.1
Chemical Engineers 198 117 159.1 51 2.5 2 1.0
Architects 596 322 |54.0 1 0.2 0 0
Geologists 109 52 |47.7 1 0.9 1 0.9
Hydrologists 122 56 145.9 1 0.8 1 0.8
Biologists 45 8 117.8 0 0 0 0
Municipal Engrs./Planners 437 236 |54.0 31 0.7 6 | 1.4
Economists 69 8 [11.6 1 1.5 0 0
Landscape Architects 94 56 |59.6 0 0 0 0
Surveyors 1,010 490 |[48.5 3 0.3 23 2.3
Systems Analysts 103 26 |25.2 11 1.0 5 4.9
Chemists 135 22 116.3 0 0 0 0
Totals 12,088 6,484 |53.6 194 1.6 243 2.0
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Number and Percentage of the Technicians

Table 9

Licensed or Certified According to
Technical Classification for the 941 Firms Reporting.

Technicians
Employed Employees Licensed or Certified
Part & Cort. E
Technicians Full-Time Registered | Dip. AAEE ert. Lng.
: i Tech.
During
October % of Z of % of
1971 Number Total Numbex Total Number Total
Draftsmen 4,091 38 2.2 1 0.02 409 16.0
Instrumentmen 710 11 1.6 0 0 48 6.8
Field Crew 1,490 14 0.9 0 0 24 1.6
Computer Programmers 250 20 9.8 3 1.5 12 5.9
Inspectors 1,626 34 2.1 g |0 68 4.2
Totals 8,122 167 2.1 4 10.065 | 361 6.9
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employed. . There were only four technicians certified as a Diplomate in
AAEE, and three were listed as computer programmers.

Apparently licensing and certification has not gained much popularity
among technicians, because only 6.9 percent of the total employed were
certified. Draftsmen represented approximately 73 percent of the total
number of technicians certified, and only 10 percent of the total number of
draftsmen employed were certified. These statistics indicate that there is
very little economic advantage associated with technician certification.
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CHAPTER VI
HIGHEST DEGREE EARNED

Firms were requested to indicate the number of employees hdlding either
an associate, baccalaureate, masters, or doctoral degree, .and:ithey were
requested to count each employee only once and show only the! highest degree
earned. The results of the tabulation are shown in Tables 10aand 11 for the
professional and technician staffs, respectively. A division of the totals
reported for the 941 firms ac¢cording to the EPA Region in which the firms
are located is shown in Appendix D, Tables D-1 through D-12. Nine hundred
and eighteen of the total 941 firms reported the number and level of academic
degrees held by various employees. This is a very high percentage response
although the 8,524 professional employees reported as holding some academic
degree represents only 71 percent of the total part~ and full-time employ-
ment during October 1971. It is doubtful that only 71 percent of the
professional employees hold some type of academic degree. Probably there
was a significant number of the firms that reported the number of degrees
for the number of 1970 employees rather than 1971.

The number of degrees reported for the technicians represented only 9
percent of the total number of technicians employed, but the number of
technicians expected to hold an academic degree is much;doewer than that
expected for the professional staff. Therefore, it.appgarsr&easonable to
assume that the response for the technical staff was-eguivalent to the
professional response, but a majority of the techndecrl-staff:do.not hold
an academic degree. Assuming that the percentage <response for-technicians
holding academic degrees was equivalent to that for:ithe:professdenal staff
(70.5 percent), it appears that less than 13 percent-odfaall: teehniciags:hold
an academic degree.

Only 4.5 percent of the professional staff listed the associate degree
as the highest degree held, and only the surveyors differed significantly
with the percentage for the overall survey., Almost 45 percent of the surveyors
held an associate degree, 53 percent held a bachelors degree, and the remaining
two percent held the masters degree. Seventy-two percent of the professional
staff held a bachelors degree, 21 percent the masters and less than three
percent held the doctorate.

21



(44

Table 10

Number and Percentage of the Professional Staff Holding Various Academic Degrees According to
Professional Classification for the 941 Firms Reporting.

Highest Degree Earned

Professional Total ‘Assoc1ate B.S. M.S. Ph.D.
Staff Reported |, %.of % of : % of % of
Number Total Number Total Number Total Number Total
Water Resources Plamners 465 14 3.0 265 57.0 165 35.5 21 4.5
Civil/Sanitary Engineers 3,194 95 3.0 2,225 69.6 795 24.9 79 2.5
Civil/Structural Engineers 1;258 29 2.3 936 74.4 268 21.3 25 2.0
Civil/Soils Engineers 341 21 6.1 180 52.8 120 35. 20 5.9
Mechanical Engineers . 888 42 4,7 743 83.7 92 10.4 11 1.2
Electrical Engineers 661 28 4.3 576 87.1 53 8.0 4 0.6
Chemical Engineers 108 3 1.4 134 64.4 49 23.6 22 10.6
Architects 369 28 7.6 308 83.4 32 8.7 1 0.3
Geologists 120 0 89 74.2 22 18.3 9 7.5
llydrologists 106 2 1.9 57 53.8 41 38.7 6 5.6
Biologists 34 0 0 18 52.9 9 26.5 7 20.6
Municipal Engrs./Planners 337 12 3.5 256 76.0 66 19.6 3 0.9
Economists 54 0 0 31 57.4 15 27.8 8 14.8
Landscape Architects 86 8 9.3 67 77.9 11 12.8 0 0
Surveyors 210 94 44.7 111 52.9 4 1.9 1 0.5
Systems Analysts 87 1 1.1 56 64.4 22 25.3 8 9.2
Chemists 106 4 3.8 72 67.9 13 12.3 17 16.0
Totals 8,524 381 4.5 6,124 71.8 1,777 20.9 242 2.8
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Table 11

Number and Percentage of the Technicians Holding Various Academic Degrees According to
Technical Classification for the 941 Firms Reporting.

Highest Degree Earned

Associate B.S. M.S. Ph.D.

Technicians Rz;zitl:ed % of % of % of % of

Number Total Number Total Number Total Number Total
Draftsmen 416 313 75.2 91 21.9 4 1.0 8 1.9
Instrumentmen 39 32 82.0 7 18.0 0 0 0 0
Field Crew 68 63 92.7 5 7.3 0 0 0 0
Computer Programmers 66 15 22.7 42 63.6 7 10.6 2 3.1
Inspectors 142 76 53.5 64 45.1 2 1.4 0 0
Totals 731 - 499 68.2 209 28.6 13 1.8 10 1.4




CHAPTER VII
PROJECTED MANPOWER REQUIREMENTS

Projected manpower requirements for 1972 and 1976 and the percentage
increase over the numbers employed full-time during October 1970 is shown in
Tables 12 and 13 for professional and technical employees, respectively. A
division of the totals reported for the 941 firms according to the EPA Region
in which the firms are located is shown in Appendix E, Tables E=1 through
E~12. The projections were based upon two assumptions: first, that the
expenditure for construction in water pollution control activities would
remain essentially unchanged at an expenditure of approximately $4 billion
for government and $1 billion for industry, and secondly, that the govern-
mental expenditure would remain at $4 billion dollars and industry would
increase its activity to $2 billion. Of the 941 firms returning the question-
naire, 801 firms projected their manpower requirements for the above described
conditions.

Percentage increases are based upon full-time employment during October
1970 because the projections were to reflect the average total number of
workers, and the full-time employment probably more closely approximates the
full-time equivalent workers. Also it is very difficult to relate the
percent of the total effort that is performed by the part-time employees,
and it is probably better to omit the part~time effort than attempt to
estimate the contribution.

It is also possible that relating the projected manpower to 1970 employ-
ment is not justified, because the projected figures were reported by 801
firms and the 1970 employment figures represent the totals for the 941 firms
that reported. However, even though the projected figures are related to
totals reported by 140 more firms than represented by the projections, the
figures show a significant increase in employment over the next five years.

The most surprising result of the projected manpower requirements is
the large increases in manpower that are expected even though the total
expenditure for constructionr in water pollution control does not change
between 1972 and 1976. TFor the 801 firms reporting, an increase from 8,693
to 11,832 professional employees, or a 36 percent increase, is expected
between 1972 and 1976 withcut an increase in construction expenditure. An
additional 29 percent increase in manpower is expected in 1972 if the con-
struction expenditures for industrial pollution control are increased by a
factor of two and the Federal contribution remains constant. The 1976 man-
power needs are expected to increase by 41 percent if the industrial gpn-
struction expenditures are increased by a factor of two. Apparently these
percentage increases indicate that the majority of the firms are still hiring
personnel to handle the present work load, and there will continue to be a
large demand for professional and technical personnel.

A very substantial growth rate is anticipated for all categories of

technical and professional employees in the consulting industry. All categories
are expected to double in numbers by 1976 if the anticipated growth occurs,
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Professional Employment, Projected Manpower Requirements, and Percentage Increase
Over 1970 Totals for the 941 Firms Reporting.

Table 12

Professionals Employed

Projected Manpower Requirements

Full~Time
Professional During October At Present Levels of Fed. Aid At 2 x Present Fed, Aid
Staff 1970 1971 1972 1976 1972 1976
% % 7 % %
Number |Number [Increase|Number| Increase|Number |[Increase| Number jIncrease {Number |[Increase

Water Resources Planners 370 435 17.6 457 23.5 566 53.0 619 67.3 980 | 164.9
Civil/Sanitary Engineers 2,662 12,950 10.8 3,259 22.4 4,248 59.6 4,222 58.6 6,161 131.4
Civil/Structural Engineers 837 857 2.4 1,036 23.8 1,410 68.5 1,277 52.6 1,871 1 123.5
Civil/Scils Engineers 191 188 302 58.1 417 1 118.3 394 | 106.3 5411 183.3
Mechanical Engineers 578 594 2.8 778 34.6 1,096 89.6 986 70.6 1,486 | 157.1
Electrical Engineers 446 465 4.3 652 46,2 878 96.9 818 83.4 1,173 1 163.0
Chemical Engineers 133 155 16.5 209 57.1 3931} 195.5 3051 129.3 621 1] 366.9
Architects 250 251 290 16.0 377 50.8 355 42.0 467 86.8
Geologists 73 78 6.9 124 69.9 165 | 126.0 1551 112.3 2321 217.8
Hydrologists 79 91 15.2 129 63.3 2151 172.2 1741 120.3 309 291.1
Biologists | 17 29 70.6 57 235.3 112 | 558.8 921 441.2 1741 923.5
Municipal Engrs./Planners 348 375 7.8 384 10.3 548 57.5 527 51.4 7741 122.4
Economists 48 52 .3 63 31.3 100 | 108.3 89 85.4 146 | 204.2
Landscape Architects 54 55 - 91 68.5 119 | 120.4 112 107.4 154 | 185.2
Surveyors 756 870 15.1 652 - 838 10.9 810 7.1 1,139 50.7
Systems Analysts 90 87 - 99 10.0 158 75.6 133 47.8 2271 152.2
Chemists 72 92 27.8 1T 54.2 192 166.7 1531 112.5 2551 254.2
Totals 7,004 [7,624 8.9 8,693 24 .1 11,832 68.9 11,221 60.2 16,710 ] 138.6
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Table 13

Technician Employment, Projected Manpower Requirements, and Percentage Increase Over 1970
Totals for the 941 Firms Reporting.

Technicians'Employed Projected Manpower Requirements
Technicians Full-Time
During October At Present Levels of Fed. Aid At 2 x Present Fed. Aid
1970 1971 1972 1976 1972 1976
% % % % %
Number|Number| Increase |Number |Increase|Number|Increase|Number|Increase|Number |Increase
Draftsmen 3,390 (3,461 2.1 3,504 3.4 4,839 42.7 4,530 33.6 6,650 96.2
Instrumentmen 581 604 4.0 665 14.5 930 60.1 873 50.3 1,195| 105.7
Field Crew 1,128 1,172 3.9 1,078 1,564 38.7 1,565 38.7 2,273 101.5
Computer Programmers 147 162 10.2 237 61.2 315 114.3 291 98.0 426 189.8
Inspectors 1,262 | 1,460 15.7 1,555 23.2 2,124 68.3 2,209 75.0 3,180 152.0
Totals 6,508 (6,859 5.4 7,039 8.2 9,772 50.2 9,468 45.5 15,724 141.6




and there is little doubt that growth in expenditures will at least match the
$4 billion for Federal assistance and the $2 billion for industry in 1976.
Even without an increase in industrial expenditures, all of the professional
categories will experience approximately a 70 percent increase in manpower
utilization,by the consulting Industry. The largest percentage increases

are expected to occur in the number of biologists and chemical engineers
employed by the consulting industry. The number of biologists employed by
the 801 firms reporting is expected to increase from 17 full-time employees
in October 1970 to over 170 in 1976, and the number of chemical engineers is
expected to grow from 133 in 1970 to over 600 in 1976. '

The total requirement for chemical and other types of engineers in the
consulting industry is a small percentage of those currently employed through-
out the country, and even with the projected needs this percentage will
change very little. Therefore, the requirements of the consulting industry
for chemical and other}typeslofﬁengineers can easily be met from the existing
manpower pool. However; this is not the situation with sanitary and environ-
mental engineers who are only available from a very limited source (3), and
if a shortage in manpower develops in the consulting industry, it will likely
occur in the. sanitary and.environmental engineering specialty area. In
certain cases chemical engineers could be used as a substitute for the
sanitary and environmental engineers provided additional training were
obtained or the educational curriculum were modified.

Tables 12 and 13 showing the projected manpower requirements for 801
firms can be related to the universe of consulting firms engaged in water
pollution,control work by two methods, both of which will be presented below
for comparison. The first approach will consist of assuming that the response
of 981;firms out of the 8,050 represents the percentage of firms that are
engaged 'in water pollution work. Thus, 12 percent of the 8,050 firms were
engaged in water pollution work and it is assumed that the number engaged in
water pollution control activities that did not report is insignificant. The
second approach will be an attempt to verify the first approach, and it will
consist of obtaining from the Bureau of the Census the number of Iirms report-
ing activities in water related activities for firms having four employees or
more in the 1967 Census (1). Once the number of firms engaged in water
activities in 1967 are known, it will be possible to determine what per-
centage of the total number of firms with four employees or more were engaged
in water related activities.

Of the 981 firms returning the questionnaire indicating activity in
water pollution control, 840 had four employees or more; therefore, only
10.4 percent of the 8,050 firms were engaged in water pollution control
activities with four employees or more. In 1967 there were 10, 614
architectural and engineering firms with four employees or more. Assuming
that the percentage of the 10,614 firms engaged in water pollution control
activities is the same as that found in the survey of the 8,050 firms, or
10.4 percent, there were 1,104 firms with four or more employees engaged
in water pollution control work in 1967. Allowing for a growth of 10 percent
between 1967 and 1970, there would be 1,214 firms engaged in water pollution
control activities with four or more employees in 1970.

If it is assumed that the projected manpower requirements will increase
in direct proportion to the number of firms practicing during 1970, the totals
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shown in Tables 12 and 13 can be expanded to cover the entire field of water
pollution control consulting activities. In brief, the totals can be
multiplied by the ratio of the total number of firms to . .the number reporting
projections, or 1214 divided by 713 which equals 1.7. The value of 713 firms
with four employees or more was obtained by assuming ‘that the percentage of
the 801 firms reporting projected manpower needs with feur or more employees
was equal to .the percentage of the 941 firms that had $our employees or more,
or 89 percent of the 801 firms had 4 employees or more. "The results of
multiplying the projected manpower requirements in Tables 12 and 13 by 1.7
are shown in Tables 14 and 15.

The results of the 1967 survey indicated that 1,200 firms were engaged
in water related activities, and this total represented 11.4 percent of the
10,614 firms reporting receipts with four employees or more. 1This figure
agrees well with the projections based upon the survey.
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Table 14

Projected Professional Manpower Requirements For The Consulting Industry

According To Occupational Category.

Projected Manpower Requirements

_ At Present Levels

- At 2 x Present

Prof i
“’Sii;“f"’“al of Fed. Aid Fed. Aid
1972 1976 1972 1976

Water Resources Planners 777 962 1,052 1,666
Civil/Sanitary Engineers 5,540 - 7,222 7,177 10,474
Civil/Structural Engineers 1,761 2,397 2,171 3,181
Civil/Soils Engineers 513 709 670 920
Mechanical Engineers 1,323 1,863 1,676 2,526
Electrical Engineers 1,108 1,493 1,391 1,994
Chemical Engineers 355 668 519 1,056
Architects 493 641 604 794
Geologists 211 281 264 394
Hydrologists 219 366 296 525
Biologists 97 190 156 296
Municipal Engrs./Planners 653 932 896 1,316
Economists 107 170 151 248
Landscape Architects 155 202 190 323
Surveyors 1,108 1,425 1,377 1,936
Systems Analysts 168 269 226 386
Chemists 189 326 260 434
Totals 14,777 20,116 19,076 28,469
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Table 15

Projected Technician Manpower Requirements For The Consulting Industry

According To Occupational Category.

Projected Manpower Requirements
Technicians At Present Levels At 2 x Present
of Fed. Aid Fed. Aid

1972 1976 1972 1976
Draftsmen 5,957 8,226 7,701 11,305
Instrumentmen 1,130 1,581 1,484 2,032
Field Crew 1,833 2,659 2,660 3,864
Computer Programmers 403 536 495 724
Inspectors 2,644 3,611 3,755 5,406
Totals 11,967 16,613 16,095 23,331
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CHAPTER VIII
MONITORING PROGRAMS

Each recipient of the questionnaire was asked to provide information
for each occupational classification as to the number of permanent new
employees that would be required to provide complete services if Federal
monitoring of the industrial contribution to stream pollution were contracted
to consulting firms. Five hundred and eighty-one firms out of the total of
941 firms (62 percent) reported the information summarized in Tables 16 and
17. A division of the totals reported according to the EPA Region in which
the firms are located is shown in Appendix E, Tables E=1 through E~12.

Many of the smaller firms indicated that they would not be interested in
participating even if the program were contracted, and probably many of the
360 firms that left the space blank were indicatipg a lack of interest in
participating. Also, approximately 20 percent of the 941 firms reporting
were electrical, mechanical, soils, or structural engineering firms and
would be unable to provide such services. Therefore, the 62 percent overall
response represents a much greater percentage of the total number of firms
that are qualified to participate in a monitoring program. Excluding the
189 firms that indicated no prime responsibility for wastewater treatment
plant design and construction (see page 3), the 581 firms responding
represent approximately 77 percent of the total most likely qualified to
participate in a monitoring program.

The percentage increase in manpower required for monitoring various
numbers of stations are based upon the number of full-time employees during
October 1971. Again, the full-time employment was selected as a base
because information was reqgazsted for the number of permanent additiomns,
and increases based on full-time employees are more meaningful because of
the fluctuationsg in part-time employment and the difficulty in estimating
the contribution of part-time employees to production.

Some increase in all occupational categories was indicated if monitoring
was to be contracted, and the sanitary engineering, field crew, and inspectors
represented the areas with the largest number of additions to the staff to
perform the monitoring. Prior to the survey it was expected that the most
significant increases in manpower requirements would occur in the technician
category. However, in terms of numbers and percentage increase the require-
ments for professionals and technicians were approximately equivalent.

If each firm monitors 25 stations, approximately a 15 percent increase
in the total number of employees in both the technical and professional
categories would be required. If the firms that were uninterested or unable
to participate (approximately 189 firms) in monitoring activities are
excluded, the increase in employment for each firm indicating an interest
in monitoring would be approximately 19 percent of the total.

Approximately a 50 percent increase in manpower {all classifications)
would be required to double the number of stations monitored. Such an
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Pollution were Contracted to Private Firms.

Table 16
Projected Professional Manpower Requirements and Percentage Increase Over 1971
Full-Time Employment If Federal Monitoring of Industrial and Stream

Professionals ?rojected Manpower Requirements If Federal
Employed Monitoring of Industrial & Stream
Full~Time Pollution were Contracted to Private Firms
Progiziional gzzzzgr 25 Statiqns 50 Stations 100 Stations
1971 Number é Number % Number %
Increase | Increase Increase

Water Resources Planners 435 78 17.9 115 26.4 182 41.8
Civil/Sanitary Engineers 2,950 386 13.1 589 20.0 948 32.1
Civil/Structural Engineers 857 23 2.7 29 3.4 42 4.9
Civil/Soils Engineers 188 11 5.9 14 7.5 22 11.7
Mechanical Engineers 594 65 | 10.9 105 | 17.7 197 | 33.2
Electrical Engineers 465 39 8.4 60 12.9 97 20.9
Chemical Engineers 155 83 53.6 120 77.4 191 123.2
Architects 251 2 0.8 2 0.8 2 0.8
Geologists 78 10 12.8 17 21.8 30 38.5
Hydrologists 91 58 63.7 78 85. 114 | 125.3
Biologiste 29 88 | 303.5 139 479.3 217 | 748.3
Municipal Engrs./Planners 375 12 3.2 20 5.3 30 8.0
Economists 52 3 5.8 4 7.7 5 9.6
Landscape Architects 55 3 5.5 5 5.3 7 12.7
Surveyors 870 25 2.9 33 3.8 46 5.3
Systems Analysts 87 41 47 .1 55 63.2 78 89.7
Chemists 92 277 | 301.1 428 | 465.2 682 741.3
Totals 7,624 1,204 15.8 1,813 23.8 12,890 37.9
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Table 17
Projected Technician Manpower Requirements and Percentage Increase Over 1971
Full-Time Employment If Federal Monitoring of Industrial and Stream
Pollution were Contracted to Private Firms.

Technicians ProjectedkManpower Requirements If Federal
Employed Monitoring of Industrial & Stream
Full-Time Pollution were Contracted to Private Firms
Technicians During 25 Stations 50 Stations 100 Stations
October ,
1971 Number % Number % Number %
Increase Increase Increase
Draftsmen 3,461 103 3.0 159 4.6 229 6.6
Instrumentmen 604 66 10.9 113 18.7 194 32.1
Field Crew 1,172 454 38.7 515 43.9 866 73.9
Computer Programmers 162 53 32.7 69 42.6 117 72.2
Inspectors 1,460 302 20.7 555 38.0 976 66.9
Totals ' 6,859 978 | 14.3 |1,411 | 20.6 |2,382 | 34.7
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increase appears reasonable because a significant proportion of the initial
investment is required in initiating the program, and the time required to
double the sampling and analytical effort would be reduced significantly.

An estimate of the.cost for a monitoring program is shown in Table 18.
The cost figures used to calculate the values in Table 18 are based upon
the assumption that a firm must receive approximately $83,000 for each
professional employee to remain in business. This figure includes the
cost of all supporting personnel, The $83,000 figure was calculated from
data provided by the 1967 Census (1) by dividing the total receipts for all
types of engineering firms by the total number of professional employees.

Table 18
Estimated Cost If Monitoring Is Contracted To Private Firms

Total Number

Number of of Stations Humber of Total Cost Per
Stations per ? Lo Professionals Cost Per Station
Firm (sta./Firm x 581 Required Year Per Year
Firms)
25 14,525 1,204 $ 99,932,000 $6,880
50 29,050 -1,813 $150,479,000 $5,180
100 58,100 2,890 $239,870,000 $4,130
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CHAPTER IX
TRAINING NEEDS

The firms were asked to provide for each occupational classification
the number of present employees that would require either short-term (two
weeks) or more extended training within the next five years to remain
current in present practices in water pollution control. Six hundred -and
one firms reported employees that would need training within the next five
years. A summary of the response of the 601 firms is shown in Tables 19
and 20. A division of the totals reported according to the EPA Region in
which the firms are located is shown in Appendix E, Tables E~1 through E-12.
Whether or not the 340 firms not reporting were indicating their employees
did not need training or they failed to report is unknown. Assuming that
all of the personnel needing training were reported, the percentage of the
total number of full- and part-time professionals employed during October
1971 needing training is significant. Over 18 percent of the total number
of professionals will require short~term tralnlng and approximately 14
percent will enroll in extended programs.

A projection of the training needs for the consulting industry can be
made in the same way as that used to project manpower needs. Based upon
the projected total of 1,214 firms engaged in water pollution control, -thexe
would be 1,214/601 (2.0) times the number of personnel requiring training
that are shown in Tables 18 or 19. On a national basis there would be .
approximately 4,500 professionals and 2,400 technicians employed:in -the
consulting industry that would require short-term training over. the-mext
five years, and 3,300 professionals and 1,500 technicians would: be expected
to enroll in long-term programs. 1In all probability, the increases by
occupational category will follow a similar pattern. V

The above results indicate that a significant number of short-term
programs will be needed to satisfy the need for refresher courses. The
existing academic programs are probably adequate to provide the long~term
programs (3), but a more concerted effort on a regional or state level will
be required to satisfy the need for short~term programs. The consulting
industry represents only a small percentage of the total number of people
employed in the water pollution control field, and based upon the need for
additional training in the consulting industry, it appears reasonable to
assume that the total need for additional training will far exceed the totals
projected for consulting. It is estimated that the training needs of con-
sulting firms represents less than five percent of the total that have
similar needs and are employed in the water pollution control field. Based
upon the results of this study it would appear that a significant demand
exists for well organized short-term continuing education courses.
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Table 19

Number and Percentage of the Professional Staff Expected to Require Advanced
Training During the Wext Five Years According to Professional Classification
For the 941 Firms Reporting.

Professionals

Employees Expected to Require

Employed Advanced Training During Next

Professional Part & 5 Years
Staff Fullelme Short Term Long Term
During
October %z of Z of
1971 Number | popqp | NUmber |yl

Water Resources Planners 830 169 20.4 117 14.1
Civil/Sanitary Engineers 4,913 925 18.8 678 13.8
Civil/Structural Engineers 1,035 220 21.3 183 17.7
Civil/Soils Engineers 262 65 24.8 50 19.1
Mechanical Engineers 1,222 185 15.1 165 13.5
Electrical Engineers 908 139 15.3 117 12.9
Chemical Engineers 198 98 49.5 68 34.3
Architects 596 81 13.6 17 2.9
Geologists 109 29 26.6 13 11.9
Hydrologists 122 39 32.0 32 26
Biologists 45 27 60.0 10 22.2
Municipal Engrs./Planners 437 89 20.4 71 16.3
Economists 69 10 14.5 6 8.7
Landscape Architects 94 5 5.3 5 5.3
Surveyors 1,010 63 6.2 49 4.9
Systems Analysts 103 38 36.9 26 25.2
Chemists 135 67 | 49.6 43 | 31.9
Totals 12,088 2,249 18.6 1,650 13.7
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Table 20
Number and Percentage of the Technicians Expected to Require Advanced
Training During the Next Five Years According to Professional
Classification for the 941 Firms Reporting.

Technicians Employees Expected to Require
Employed Advanced Training During Next
. . Part & 5 Years
Technicians .
Full-Time
. Short Term Long Term
During
October % of | Z of
1971 Number | qp,pa1 | Number | goia
Draftsmen 4,091 577 14.1 364 8.9
Instrumentmen 710 85 12.0 74 10.4
Field Crew 1,490 134 9.0 123 8.3
Computer Programmers 205 "~ 53 25.9 41 20.0
Inspectors 1,626 363 22.3 157 9.7
Totals 8,122 1,212 14.9 759 9.3
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made.

CHAPTER X
CONCLUSIONS

Based upon the compilation and analysis of the data obtained from the
941 firms returning a completed questionnaire indicating consulting activity
in water pollution control, the following observations and conclusions are

1.

10.

11.

A return of over 1,600 questionnaires out of the total of 8,050

was a reasonable response from a mail survey requesting such
detailed information, and considering the number of firms that
were known to be engaged in unrelated activities, the response

was exceptional.

A comparison of the construction value of $4.5 billion actually
put in place during 1970 (both water and wastewater treatment
plants) with the $4.5 billion of water pollution control plants
being designed by the 941 firms reporting detailed data shows

that a significant response was obtained from the major firms.

A further indication of a high response from firms principally
engaged in water pollution control activities is provided by the
fact that there are only 223 “‘Consultant Members’’ of the Water
Pollution Control Federation listed in 1971 Yearbook of the
Federation, and 232 firms with over 70 percent of the professional
personnel involved in wastewater treatment plant design represented
24,6 percent of the total number of firms responding.

The number of firms returning a completed questionnaire from each
EPA Region was roughly in proportion to the population of the
region.

The average size of the firms reporting as measured by the number
of employees for each of the regions varied from 15 to 115 employees.
There were 714 firms out of the total of 941 reporting (76 percent)
that indicated prime responsibility for the design and construction
of wastewater treatment plants.

The construction value of wastewater treatment plants for which

the 941 firms reporting had prime responsibility increased from
$3.7 billion in 1969 to $4.5 billion in 1970. '

In general, as the percentage of staff engaged in water pollution
control increased, the average construction value of wastewater
treatment plants for which the firms had prime responsibility
increased. '

Apparently the survey response represents a group of firms employ-
ing approximately 20 percent of the total manpower in the consulting
industry employed by firms with four employees or more.

The average size firm was 52 employees for this survey, and the
national average in 1967 for firms with four or more employees

was 21 employees.

During June 1971 there were very few part=-time vacancies open for
one month or more. Apparently there are many people seeking part-
time employment or a second job in both the professional and
technical categories.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24,

25.

Chemical engineers and biologists showed the largest percentage
increase in numbers of new hires being employed by consulting
firms. However, the number of chemical engineers and biologists
presently employed is very small although it is indicated that

the use of these professionals is increasing.

During 1970, 3.1 percent of the total number of professionals
employed were released for a lack of work; however, there was

a. 17 percent increase in employment as measured by the new hires.
Technicians are more mobile in terms of job switching than the
professionals with the ¢“Field Crew’® representing the most
significant increase (36 percent) in new hires. The number of
separations attributable to ‘‘Other Causes’’ represented over

24 percent of the total employed as “‘Field Crew.*’

Water resources planners, geologists, hydrologists, biologists

and economists devoted a minimum of approximately 60 percent of
their effort to water resources planning and preliminary engineer-
ing, and the engineers in general devoted over 70 percent of their
effort to preliminary engineering and plans and specifications.
Construction administration occupied less than 10 percent of all
professional employees except for the surveyors who devoted over
18 percent of their time. Surveyors also directed over 16 percent
of their efforts to resident engineering activities.

Over 86 percent of the effort of the technical employees is devoted
to preliminary engineering, plans and specifications, and resident
engineering activities.

Approximately 54 percent of the professional employees were reported
as licensed indicating that a substantial majority of the total
number of employees that are eligible for licensing have complied
with state laws,

Only approximately 15 percent of the biologists, chemists, systems
analysts, and economists were licensed; however, this was higher
than anticipated because the majority of the states do not have
licenses available for these four professional groups.

Only three percent of the persomnel eligible for certification
were Diplomates in the American Academy of Environmental Engineers.
Approximately seven percent of the total number of technicians.
were certified, and draftsmen represented 73 percent of this total.
Only 10 percent of the total number of draftsmen were certified.
Apparently there is very little professional or economic advantage
afforded in consulting firms to Diplomates of AAEE or to certified
technicians.

Seventy-one percent of the total part- and full-time professional
employment during October 1971 were reported as holding either an
associate, baccalaureate, masters, or doctoral degree. It is
doubtful that only 71 percent of the professional employees hold
some type of academic degree. Probably there was a significant
number of firms that reported the number of degrees for the number
of 1970 employees rather than 1971.

Seventy~two percent of the professional staff held a bachelors
degree, 21 percent the masters, and less then three percent held
the doctorate.

Only 9 percent of the total number of technicians employed held
some academic degree.
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26. A 36 percent increase in professional employment is expected
between 1972 and 1976 without an increase in construction expendi-
ture. An additional 29 percent increase in manpower is expected
in 1972 if the construction expenditures for industrial pollution
control are increased by a factor of two and the Federal contribution
remains constant.

27. The 1976 manpower needs are expected to increase by 41 percent if
the industrial construction expenditures are increased by a factor
of two.

28. Apparently the projected percentage increases in manpower needs
indicate that the majority of the firms are still hiring personnel
to handle the present work load, and there will continue to be a
large demand for professional and technical personnel.

29. All occupational categories are expected to double in numbers by
1976 if the anticipated growth occurs, and there is little doubt
that growth in expenditures will at least match the $4 billion for
Federal assistance and the $2 billion for industry in 1976.

30. The largest percentage increases in manpower are expected to occur
in the number of biologists and chemical engineers employed by
consulting industry.

31. There were an estimated 1,214 consulting firms engaged in water
pollution control activities with four employees or more in 1970.

32. It is estimated that the total number of professionals employed
in the consulting industry will increase from a total of approximately
12,000 in 1970 to over 28,000 by 1976.

33. The number of technicians employed by consulting firms is expected
to increase from approximately 10,200 in 1970 to over 23,000 in
1976.

34. The requirements for chemical and other types of engineers and
professionals can in all probability be met by recrulting from
the existing manpower pool. However, the need for sanitary and
environmental engineers can be met only by drawing from a very
limited source of supply.

35, 1If Federal monitoring of the industrial contribution to stream
pellution were contracted to consulting firms, it would cost
approximately $6,880 per sampling station if each firm monitored
25 stations, $5,180 per station if each firm monitored 50 stations,
and $4,130 per station if each firm monitored 100 stations.

36. The monitoring of 25 stations would result in approximately a 19
percent increase in the totals shown in Conclusions 32 and 33 for
both technical and professional employees in the consulting industry.
Approximately a 28 and 42 percent increase in manpower would occur
if the number of stations were increased to 50 and 100 stations ’
respectively. ‘

37. On a national basis it is projected that approximately 4,500
professionals and 2,400 technicians employed in tne consulting
industry will require short-term training over the next five years
to remain current, and 3,300 professionals and 1,500 technicians
will be expected to enroll in long-term programs.

38. The consulting industry represents only a small percentage of the
total number of people employed in the water pollution control
field that will need additional training; therefore, a concerted
effort should be made on a regional or state level to provide these
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needs. If the present levels of Federal and State support for the
long~term academic programs are not decreased, the need for long-
term training can be;amet:by the existing programs.
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Construction Value of Wastewater Treatment Plants for which

Table A-1
A Classification of 941 Firms Engaged in Water Pollution Control Activities in
the USA According to the Ranges of the Percentages of the Staff Engaged in

Water Pollution Control, the Total Number of Employees, and the

the Firm Had Prime Responsibility.

Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part~Time 1970 1969
19 0-9 0-9 23 2,300,000 1,210,000
7 0-9 10-19 1 237,100 130,000
8 0-9 20-29 42 3,050,000 1,280,000
7 0-9 30-39 48 3,420,000 1,170,000
5 0-9 40-49 22 250,000 120,000
3 0-9 50-59 3 1,100,000 900,000
1 0=9 70-79 12 1,100,000 2,800,000
1 0~9 80-89 3 0 0
7 0-9 100<199 27 5,687,000 2,490,000
2 0-9 260~299 2 0 250,000
2 - 0-9 400-499 53 0 0
3 0~9 500-599 20 11,400,000 7,200,000
1 0-9 600-699 0 0 0
1 0-9 2,000-2,999 18 20,500,000 18,000,000
1 0-9 4,000-4,999 0 20,000,000 15,000,000
Subtotal
68 274 69,044,100 50,550,000
44 10-19 0-9 75 60,158,000 18,196,500
35 10-19 10-19 30 11,510,000 13,375,000
19 10~19 20-29 42 7,655,000 2,790,000
12 10-19 30-39 17 238,325,000 103,760,000
9 10«19 40«49 19 . 2,225,000 1,270,000
7 10-19 50-59 21 6,110,000 5,000,000
5 10-19 60-69 2 - 3,600,000 4,150,000
2 10-19 70=-79 3 0 0
2 10-19 80-89 0 1,075,000 300,000
2 10-19 90-99 28 0 0
7 10-19 100-199 14 21,000,000 14,050,000
3 10-19 200~299 21 27,800,000 21,200,000
2 10-19 300~399 0 5,750,000 10,250,000
1 10-19 400-499 15 3,000,000 2,500,000
2 10-19 500599 20 6,000,000 30,333,333
1 10~19 600-699 0 6,900,000 1,000,000
1 1019 2,000~-2,999 89 660,000 1,508,700
Subtotal
154 396 405,768,000 229,683,533

48



Table A-1. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (A1l Grades and Plants for which Firms
Firms in Water Pol- Classifications}) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969
43 20-29 0-9 81 5,470,000 7,559,000
36 20-29 10-19 64 13,586,152 22,702,000
18 20-29 29-29 22 71,628,000 6,460,000
8 20~-29 30=39 12 15,650,000 6,375,000
5 20-29 40-49 45 4,450,000 2,000,000
2 20-29 50=59 7 6,000,000 4,000,000
1 20-29 60-69 2 25,000,000 4,000,000
1 20-29 70-79 10 100,000 200,000~
1 20-29 90-99 0 4,800,000 3,300,000
9 20-29 100-199 17 161,480,000 36,228,000
1 20-29 300-399 0 20,000,000 18,000,000
1 20-29 400-499 10 550,000 550,000,000
1 20-29 700-799 0 75,000,000 70,000,000
Subtotal
127 270 403,714,152 730,824,000
21 30-39 0-9 64 8,031,000 5,195,000
22 30~-39 10-19 53 31,620,000 13,780,000
7 30-39 20-29 19 4,444,000 6,534,000
6 30-39 30-39 10 13,400,000 5,350,000
5 30-39 40-49 23 3,425,000 3,350,000
2 30~39 50~59 13 1,000,000 300,000
3 30~39 60~69 0 5,000,000 4,000,000
1 30-39 70~-79 0 3,650,000 4,070,000
1 30-39 80-89 0 0 0
5 30-39 100-199 20 41,600,000 32,000,000
4 30-39 200-299 37 90,000,000 60,100,000
1 30-39 2,000-2,999 0 244,000,000 211,000,000
Subtotal
78 239 446,170,000 345,679,000
15 40-49 0-9 15 10,080,000 5,555,000
6 40-49 10-19 7 3,017,000 1,730,000
5 40~49 20-29 5 11,100,000 8,250,000
3 40-49 30~-39 1 7,300,000 3,800,000
2 40~49 40-49 8 2,350,000 5,790,000
2 40-49 50=-59 0 5,800,000 1,200,000
1 40-49 60-69 7 2,000,000 1,200,000
1 40-49 100-199 2 20,000,000 30,000,000
Subtotal
35 45 61,647,000 57,525,000
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Table A-1. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part=-Time 1970 1969
62 50-59 0-9 99 120,676,000 20,123,000
26 50~59 10-19 62 31,145,000 14,700,000
7 50~59 20-29 29 37,750,000 6,650,000
4 50~59 30-39 6 11,270,000 5,800,000
3 50~59 40-49 2 7,900,000 3,800,000
2 50=59 50-59 1 12,000,000 8,000,000
1 50~59 80-89 15 7,000,000 2,000,000
6 50~59 100-199 14 42,060,000 20,780,000
Subtotal
111 228 269,801,000 81,853,000
1 60-69 0-9 1 90,000 30,000
6 60~69 10-19 12 8,580,000 5,610,000
3 60~69 20~-29 7 8,000,000 6,500,000
3 60-69 30-39 10 3,000,000 1,300,000
3 60-69 40-49 48 12,600,000 6,000,000
1 60-69 50=59 3 5,600,000 4,100,000
2 60-69 60-69 2 13,500,000 17,100,000
2 60-69 70=79 2 20,000,000 13,000,000
1 60-69 80-89 10 150,000,000 60,000,000
3 60-69 100-199 39 39,500,000 26,600,000
1 60~69 500-599 3 53,000,000 36,000,000
Subtotal
26 137 314,270,000 179,240,000
13 70-79 0-9 18 260,800,000 204,950,000
11 70-79 10-19 19 20,125,000 11,845,000
5 70-79 20~-29 11 20,050,000 9,500,000
4 70-79 30-39 4 20,605,000 13,062,000
3 70-79 40-49 8 18,000,000 15,000,000
2 70-79 70-79 21 56,000,000 42,000,000
1 70-79 80-89 5 30,000,000 25,000,000
2 70-79 100-199 17 121,600,000 83,000,000
1 70-79 200-299 4 12,000,000 10,000,000
Subtotal
42 107 559,180,000 414,357,000
12 80-89 0-9 22 13,960,000 7,375,000
11 80-89 10-19 15 21,400,000 10,700,000
5 80=89 20~29 16 11,020,000 4,390,000
7 30-39 13 11,960,000 10,025,000

80-89

50



Table A-1. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (A1l Grades and Plants for which Firms
Firms in Water Pol-~ Classifications) Had Prime Responsibility
lution Control Full=Time Part~Time 1970 1969
3 80~89 40-49 48 36,500,000 33,000,000
2 80-89 100-199 5 25,715,000 23,395,000
2 80~89 200-299 7 620,000,000 548,000,000
1 80-89 3,000-3,999 5 260,000,000 248,000,000
Subtotal
43 131 1,000,555,000 884,885,000
84 20-100 0-9 127 44,683,000 35,318,500
32 90-100 10=19 60 88,477,000 58,945,000
15 90-100 20-29 28 97,620,000 67,450,000
4 90=-100 30~-39 10 61,000,000 19,000,000
2 90~100 40~49 23 15,700,000 10,700,000
2 90~100 50-59 5 17,800,000 8,000,000
2 90+-100 60-69 67,000,000 55,000,000
1 90-100 80~89 6 76,000,000 54,000,000
1 90~100 90-99 2 32,893,533 32,123,554
2 90-100 100-199 3 43,700,000 34,193,000
1 90~100 200~299 0 140,000,000 95,000,000
1 90~100 300~399 5 200,000,000 160,000,000
Subtotal
147 272 884,873,533 629,730,054
110 Unclassified 9,128 258 126,725,000 85,473,225
Totals
941 47,279 2,357 4,537,747,785 3,689,799,812
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Table A~2

A Classification of 47 Firms Engaged in Water Pollution Control
Activities in EPA Region I According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the

Total Number of Employees, and the Construction Value of

Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Range of Ranges and Total Construction Value of
Numbexr - Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms. in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part~Time 1970 1969
2 0-9: 0-9 13 60,000 10,000
1 0-9¢ 10-19 0 22,000 0
1 0-9- 30-39 21 0 80,000
1 0~9 100-199 2 900,000 600,000
1 0-9 2,000~2,999 18 20,500,000 18,000,000
3 10-19 0-9 5 10,000 15,000
2 10-19 10-19 1 1,000,000 5,000,000
1 10-19 20729, , 25 100,000 75,000
1 10-19 60-69" - ¢ 0 0
1 10-19 100-199 8 10,000,000 10,000,000
1 10-19 400~499 15 3,000,000 2,500,000
3 20-29 0=-9 3 0 1,500,000
1 20-29 10-19 0 0 0
1 20~29 40-49 0 200,000 400,000
1 40~49 10-19 5 0 0
2 50-59 0-9 3 200,000 100,000
1 50-59 20~29 2 1,250,000 0
2 50=~59 100-199 0 25,000,000 15,000,000
1 60-69 40-49 4 1,600,000 0
1 60-69 100~199 1 7,900,000 5,100,000
1 60-69 500-599 3 53,000,000 36,000,000
2 7079 0=-9 6 7,000,000 4,000,000
1 70~79 200~299 4 12,000,000 10,000,000
7 90-100 0=-9 8 3,430,000 1,320,000
1 90-100 20~-29 1 4,000,000 3,500,000
1 90-100 30~39 5 12,000,000 0
1 90-100 300~399 5 200,000,000 160,000,000
5 Unclassified 1 7 180,000 110,000
Totals
47 3,936 165 363,352,000 273,310,000
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Table A-3

A Classification of 103 Firms Engaged in Water Pollution .Gontrol
Activities in EPA Region II According to the Ranges of the’ Per-
centages of the Staff Engaged in Water Pollution Control,:the

Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm:had
Prime Responsibility.

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (All Grades and Plants for which Firms

Firms in Water Pol- Classifications) Had Prime Responsibility

lution Control Full-Time Part-Time 1970 1969
2 0-9 0-9 1 150,000 100,000
2 0-9 20-29 27 800,000 1,200,000
1 0-9 40-49 4 0 0]
1 0-9 50-59 3 1,000,000 750,000
1 0-9 100-199 6 0 0]
2 0-9 200-299 2 0 250,000
6 10-19 0-9 21 4,100,000 200,000
6 10-19 10-19 2 2,250,000 450,000
2 10-19 20-29 2 1,050,000 250,000
1 10-19 30-39 0 400,000 - 400,000
4 10~19 40-49 5 350,000 170,000
1 10-19 70-79 0 0 0
1 10-19 90-99 6 0 0
1 10-19 100-199 2 3,600,000 11,200,000
1 10-19 500-599 0 0 0
3 20-29 0-9 8 - 700,000 154,000
2 20-29 10-19 2 5,000,000 2,300,000
1 20-29 20-29 0. 600,000 450,000
2 20-29 100-199 0 22,000,000 9,000,000
3 30-39 0-9 12 3,000,000 1,250,000
1 30-39 10-19 3 1,000,000 500,000
1 30-39 30-39 0] 5,000,000 3,000,000
1 30-39 60-69 0 0 ' G
1 40-49 60-69 7 2,000,000 1,200,000
9 50-59 0-9 20 29,904,000 3,805,000
1 50~59 10-19 0 0 -0
1 50-59 100-199 3 10,000,000 0
1 60-69 70-79 1 10,000,000 8,000,000
1 60-69 80-89 10 150,000,000 60,000,000
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Table A-3.

Number

Continued.

Range of

Percentage of

Ranges and Total
Number of Employees

Construction Value of
Wastewater Treatment

of Staff Engaged (A1l Grades and Plants for which Firms
Firms in Water Pol~ Classifications) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969
1 70-79 0-9 2 250,000,000 200,000,000
1 70-79 10-19 0 7,000,000 2,500,000
1 70-79 20-29 2 4,500,000 4,000,000
1 70-79 30-39 0 1,505,000 1,662,000
1 70-79 70-79 16 45,000,000 30,000,000
1 7079 80-89 5 30,000,000 25,000,000
3 80~89 0-9 7 4,500,000 100,000
1 80-89 30-39 0 4,000,000 3,000,000
1 80~89 40-49 1 10,000,000 4,000,000
1 80-89 3,000-3,999 5 260,000,000 248,000,000
9 90~-100 0-9 25 5,850,000 3,750,000
3 90-100 10-19 8 6,500,000 5,000,000
3 90-100 20-29 11 28,600,000 24,500,000
1 90-~100 40=49 3 15,000,000 10,000,000
2 90~100 60-69 3 67,000,000 55,000,000
1 90-100 80-89 6 76,000,000 54,000,000
1 90-100 200-299 0 140,000,000 95,000,000
11 Unclassified 82 14 7,810,000 1,210,000
Totals
103 6,410 255 1,216,169,000 861,351,000
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Table A-4
A Classification of 102 Firms Engaged in Water Pollution Control
Activities in EPA Region IIT According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the
Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (All Grades and Plants for which Firms

Firms in Water Pol~ Classifications) Had Prime Responsibility
lution Control Full-Time Part=-Time 1970 1969

1 0-9 20-29 0 50,000 0
1 0-9 30-39 10 0 0
1 -9 40-49 2 50,000 20,000
1 0-9 70-79 12 1,100,000 2,800,000
1 0-9 100-199 4 1,500,000 400,000
1 0-9 500-599 0 400,000 200,000
1 0-9 600-699 0 0 0
6 10-19 0-9 3 700,000 225,000
7 10-19 10-19 8 5,875,000 6,175,000
2 10-19 20~-29 0 810,000 85,000
2 10-19 40~49 8 1,250,000 800,000
1 10~-19 50~59 4 1,000,000 1,000,000
1 1019 300-399 0 5,000,000 10,000,000
1 10-19 600-699 0 6,900,000 1,000,000
1 10-19 2,000-2,999 89 660,000 1,508,700
1 20-29 0~9 3 1,000,000 1,300,000
6 20~29 10-19° 13 1,220,000 4,160,000
2 20~-29 20-29 2 200,000 150,000
1 20-29 40~-49 10 450,000 300,000
1 20-29 50~59 4 3,000,000 2,000,000
1 20~29 700~799 0 75,000,000 70,000,000
1 30-39 0-9 0 1,000,000 1,000,000
3 30~-39 10-19 5 25,300,000 9,150,000
1 30-39 30-39 3 2,000,000 1,000,000
1 30-39 60-69 0 1,000,000 500,000
2 30-39 100-199 3 32,000,000 25,000,000
2 40-49 0-9 3 350,000 350,000
1 40-49 30-39 0 5,000,000 1,600,000
5 50-59 0-9 7 782,000 35,000
5 50-59 10~19 30 1,400,000 850,000
2 50-59 20~29 20 30,000,000 4,200,000
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Table: Ar4. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (£11 Grades and Plants for which Firms
Firms in Water Pol~ Classifications) Had Prime Responsibility
lution Control Full-Time = Part-Time 1970 1969
1 60-69 20-29 2 1,000,000 1,000,000
1 60~69 30~39 2 1,500,000 0
1 60-69 70~79 1 10,000,000 5,000,000
22 70-79 0-9 3 2,000,000 0
1 70~79 10-19 3 2,500,000 1,500,000
1 70-79 40-49 6 6,000,000 4,000,000
2 80-89 10~19 4 7,600,000 3,500,000
1 80-89 40~-49 2 10,500,000 9,000,000
~8 90~100 0-9 16 10,290,000 9,750,000
4 90~100 10-19 7 13,340,000 8,400,000
.3 90-100 20-29 7 13,120,000 8,250,000
.2 90-100 30-39 4 46,000,000 18,000,000
2 90-100 100~199 3 43,700,000 34,193,000
10 Unclassified 4,097 51 24,900,000 12,050,000
Totals
102 10,425 354 397,447,000 260,451,700

56



Table A=-5

A Classification of 142 Firms Engaged in Water Pollution Control
Activities in EPA Region IV According to the Ranges of the Per~
centages of the Staff Engaged in Water Pollution Control, the.

Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility-
lution Control Full=Time Part-Time 1970 1969
2 0-9 0-9 1 10,000 50,000
1 0-9 10-19 0 125,000 100,000
1 0-9 500~599 20 6,000,000 5,000,000
10 10-19 0-9 15 53,365,000 16,595,000
5 10-19 10-19 5 1,680,000 930,000
3 10-19 20-29 4 1,750,000 600,000
2 10~19 30-39 4 1,000,000 100,000
1 10-19 50~59 2 2,000,000 2,000,000
1 10~19 100~-199 0 900,000 350,000
12 20~-29 0-9 36 1,120,000 1,220,000
3 20-29 10-19 6 1,700,000 1,900,000
1 20=-29 20-29 1 750,000 500,000
2 20=-29 30-39 5 1,000,000 1,500,000
1 20-29 40-49 3 2,300,000 200,000
2 20-29 100-199 2 10,400,000 4,000,000
2 30-39 0-9 2 0 0
4 30-39 10-19 4 490,000 225,000
1 30-39 20~29 8 500,000 500,000
1 30-39 30-39 2 1,000,000 500,000
1 30-39 100-199 6 2,000,000 4,000,000
3 30-39 200~-299 15 20,000,000 18,100,000
6 40-49 0~9 3 5,130,000 3,945,000
1 40+-49 10-19 0 1,247,000 400,000
2 40-49 30-39 1 2,300,000 2,200,000
1 40-49 50-59 0 800,000 1,200,000
1 40=49 100~199 2 20,000,000 30,000,000
8 50-59 0-9 12 71,145,000 738,000
4 50-59 10-19 3 12,195,000 4,750,000
2 50~-59 40=49 1 5,600,000 3,300,000
1 50~59 100~199 0 5,000,000 4,000,000
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Table A-5. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969
1 60~-69 10-19 1 5,000,000 3,000,000
1 60~69 40=49 3,000,000 1,000,000
1 60-69 50-59 3 5,600,000 4,100,000
2 70-79 0-9 0 150,000 0
1 70~79 ~10-19 2 300,000 70,000
1 70-79 40-49 0 2,000,000 3,000,000
2 80~89 0-9 3 6,010,000 6,000,000
1 80-89 10-19 0 500,000 500,000
4 80~89 30~39 11 2,710,000 2,200,000
1 80~89 40-49 45 16,000,000 20,000,000
1 80~-89 100~199 2 2,500,000 2,500,000
16 90-100 0-9 26 5,325,000 7,515,000
6 90-100 10-19 14 10,360,000 9,000,000
3 90-100 20~29 3 19,000,000 14,000,000
1 90-100 30-39 1 3,000,000 1,000,000
15 Unclassified 91 23 3,555,000 9,465,000
Totals
142 3,892 301 316,517,000 192,253,000
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Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Table A-6
A Classification of 189 Firms Engaged in Water Pollution Control
Activities in EPA Region V According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (All Grades and Plants for which Firms

Firms in Water Pol~- Classifications) Had Prime Responsibility

lution Control Full-Time Part=Time 1970 1969
1 0-9 0-9 1 0 0
2 0-9 20~29 6 200,000 80,000
3 0-9 30-39 9 220,000 90,000
2 0-9 40~-49 5 200,000 100,000
1 0-9 50~59 0 100,000 150,000
1 0-9 400-499 0 0 0
9 10-19 . 0-9 11 1,258,000 1,011,500
9 10-19 10-19 9 480,000 580,000
4 10-19 20-29 3 1,380,000 480,000
4 10-19 30-39 8 236,525,000 101,280,000
1 10-19 40-49 5 250,000 200,000
1 10-19 70-79 3 0 0
1 10-19 90-99 22 0 0
3 10-19 100-199 4 3,500,000 500,000
1 10-19 200~-299 0 16,200,000 13,000,000
8 20-29 0-9 7 590,000 325,000
9 20-29 10-19 19 2,656,152 11,242,000
4 20-29 20-29 8 61,250,000 600,000
1 20-29 30-39 0 9,500,000 0
1 20-29 50-59 3 3,000,000 2,000,000
2 20~29 100~-199 6 75,000,000 13,000,000
3 30-39 0-9 2 540,000 250,000
3 30~-39 10-19 12 600,000 325,000
2 30-39 20-29 2 1,150,000 1,000,000
1 30-39 30~-39 4 500,000 250,000
3 30~39 40-49 12 325,000 1,950,000
1 30-39 50-59 3 1,000,000 300,000
1 40-49 0~-9 2 0 0
2 40=-49 10-19 2 1,020,000 540,000
3 40~49 20~29 2 6,500,000 1,250,000
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Table A-6. Continued.
Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (A1l Grades and Plants for which Firms
Firms in Water Pol~- Classifications) Had Prime Responsibility
lution Control Full-Time Part~-Time 1970 1969
13 50-59 0-9 17 9,750,000 7,120,000
7 50-59 10-19 11 9,500,000 4,650,000
4 50-59 20~29 7 6,500,000 2,450,000
1 50-59 50=59 0 6,000,000 1,000,000
1 50~59 80+=89 15 77,000,000 2,000,000
1 60-69 0-9 1 90,000 30,000
2 60-69 10-19 5 930,000 460,000
2 60-69 20~-29 5 7,000,000 5,500,000
1 60~69 60-69 2 500,000 100,000
1. 60-69 100~199 15 10,000,000 4,500,000
4 70-79 0-9 5 1,100,000 600,000
1 70~79 10-19 1 2,500,000 1,000,000
3 70-79 20-29 9 13,550,000 4,000,000
1 70-79 30-39 2 10,000,000 4,000,000
4 80-89 0-9 6 2,800,000 850,000
4 80-89 10-19 8 2,400,000 100,000
4 80~-89 20-29 15 6,280,000 2,330,000
1 80-89 30-39 0 250,000 125,000
1 80-89 200~299 2 360,000,000 360,000,000
12 90-100 0-9 7 6,380,000 4,940,000
8 90-100 10-19 22 30,885,000 18,155,000
3 90-100 20-29 4 19,000,000 8,000,000
1 90-100 50-59 2 10,000,000 8,000,000
22 Unclassified 444 35 68,520,000 53,231,000
Totals
189 4,992 366 583,644,500

1,014,879,152
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Table A~7
A Classification of 89 Firms Engaged in Water Pollution Control
Activities in EPA Region VI According to the Ranges of the Per~
centages of the Staff Engaged in Water Pollution Control, the
Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Construction Valuerdf

Range of Ranges and Total
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969

2 0-9 0-9 2 50,000 0
2 0-9 10-19 1 20,000 0
1 0-9 50~59 0 0 0
2 10-19 10-19 5 90,000 140,000
1 10-19 20-29 0 75,000 200,000
3 10-19 30-39 1 190,000 236,000
1 10-19 50~59 6 0 0
2 10-19 60~69 0 3,500,000 3,000,000
2 10-19 200-299 21 11,600,000 8,200,000
5 20-29 0-9 5 300,000 250,000
3 20-29 10-19 5 1,100,000 600,000
1 20~29 20-29 0 250,000 1100,000
1 20~29 40-49 30 500,000 100,000
1 20~29 60~69 2 25,000,000 4,000,000
2 20-29 100-199 9 49,080,000 5,728,000
1 30-39 0-9 3 0 0
3 30-39 10-19 1 600,000 1,500,000
1 30~-39 20~-29 7 1,000,000 1,500,000
2 30-39 30~-39 1 4,900,000 600,000
2 30-39 40-49 11 3,100,000 1,400,000
1 30-39 200-299 22 70,000,000 42,000,000
1 40-49 -0-9 0 4,000,000 1,000,000
1 40~-49 10~19 0 50,000 150,000
8 50~59 0-9 14 1,975,000 645,000
5 50-59 10-19 10 6,500,000 3,750,000
3 50-59 30~39 1 9,770,000 4,300,000
1 50-59 50~59 1 6,000,000 7,000,000
1 50~59 100-199 3 1,130,000 450,000
1 70-79 0-9 1 50,000 100,000
2 70~79 10-19 5 1,200,000 1,450,000
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Table A-7. Continued.

Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol~ Classifications) . Had Prime. Responsibility
lution Control Full=Time Part-Tine 1970 1969
3 80-89 10-19 3 10,000,000 6,500,000
1 80~89 30-39 2 5,000,000 4,700,000
8 90-100 0~9 9 2,690,000 1,970,000
6 90~-100 : 10~-19 3 12,342,000 6,190,000
9 Unclassified 79 16 1,920,000 1,342,225
Totals ‘
89 2,418 200 233,982,000 109,095,225
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Table A=8

A Classification of 60 Firms Engaged in Water Pollution Control
Activities in EPA Region VII According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the
Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had

Prime Responsibility.

Range of

Ranges and Total

Construction Value of

Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (A1l Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full=Time Part~Time 1970 1969
1 0-9 10-19 0 20,000 0
2 -9 100~199 5 1,787,000 1,490,000
1 10-19 0-9 4 25,000 0
1 10-19 20-29 1 40,000 50,000
2 10-19 30-39 4 210,000 1,750,000
2 10-19 50~59 6 3,110,000 2,000,000
1 10-19 60-69 2 0 0
1 10-19 80-89 0 1,000,000 300,000
2 20-29 0-9 6 600,000 260,000
2 20-29 10=19 6 300,000 200,000
3 20~-29 20-29 5 500,000 500,000
3 20-29 30-39 6 4,750,000 3,975,600
1 20-29 90-99 0 4,800,000 3,300,000
1 20-29 100~-199 0 5,000,000 4,500,000
1 20-29 300-399 0 20,000,000 18,000,000
1 30-39 0-9 1 -0 0
1 30-39 10-19 4 50,000 20,000
2 30-39 20~29 Z 1,044,000 2,534,000
1 30~39 60-69 0 4,000,000 3,500,000
1 30-39 2,000-2,999 0 244,000,000 211,000,000
1 40-49 50=-59 0 5,000,000 0
5 50-59 0-9 3 2,050,000 1,780,000
2 60-69 10-19 6 2,350,000 1,950,000
1 60-69 40~49 40 8,000,000 5,000,000
1 70-79 10~19 2 2,500,000 2,000,000
1 70-79 30-39 0 8,500,000 7,000,000
1 80~-89 0-9 2 0 0
4 90-100 0-9 6 210,000 546,500
1 90-100 10-19 1 750,000 700,000
13 Unclassified 4,156 70 16,390,000 3,890,000
Totals :
60 6,916 182 336,986,000 276,245,500
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Table A-9
A Classification of 37 Firms Engaged in Water Pollution Control
Activities in EPA Region VIII According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the
Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol~ Classifications) Had Prime Responsibility
lution Control Full-Time Part~Time 1970 1969
1 0-9 0-9 ¢ 0 0
1 0-9 40-49 11 0 0
1 10-19 0-9 3 400,000 100,000
1 10-19 20=-29 4 600,000 500,000
: 10-19 60-69 0 100,000 1,150,000
B 20-29 0-9 3 100,000 50,000
3 20~29 10-19 7 300,000 150,009
1 20-29 30-39 0 0 0
1 30~39 0-9 35 1,200,000 600,000
4 30~39 10-19 17 3,280,000 1,860,000
1 40-49 10~19 0 700,000 640,000
1 40-49 20~29 1 600,000 3,000,000
50~59 0-9 5 750,000 1,500,000
1 50~59 10~-19 8 356,000 500,000
1 50-59 : 30-39 5 1,500,000 1,500,000
1 v 60~69 10~-19 0 300,000 200,000
1 60-69 60~69 0 13,000,000 17,000,000
1 70-79 0-9 1 500,000 250,000
1 70-79 30-39 2 600,000 400,000
1 80-89 0~9 2 0 0
4 90-100 0-9 13 1,350,000 1,120,000
1 90=-100 20-29 0 1,900,000 2,200,000
7 Unclassified 33 8 150,000 2,000,000
Totals
37 570 125 27,680,000 34,720,000
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Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Table A-10
A Classification of 97 Firms Engaged in Water Pollution Contrel
Activities in EPA Region IX According to the Ranges of the Per-

centages of the Staff Engaged in Water Pollution Control, the

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (A1l Grades and Plants for which Firms

Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969

5 0-9 0-9 4 2,030,000 1,050,000
1 0-9 10-19 0 50,000 0
2 0-9 20-29 3 0 0
2 0~9 30-39 8 3,200,000 1,000,000
1 0-9 86~-89 3 0 0
1 0-9 100-199 10 1,500,000 0
1 0-9 400-499 53 0 0
1 0-9 500~599 0 5,000,000 2,900,000
1 06-9 4,000-4,999 0 20,000,000 15,000,000
4 10-19 0-9 5 200,000 50,000
4 10~19 10~19 0 135,000 100,000
4 10-19 20-29 3 1,850,000 556,000
1 10-19 4£0~49 0 160,000 100,000
2 10-19 50-59 3 0 0
1 10-19 80-89 0 75,000 0
1 10~19 300-399 0 750,000 250,000
6 20-29 0-9 9 1,060,000 2,500,000
2 20-29 10-19 1 260,000 150,000
3 20-29 20~-29 428,000 160,000
3 30~39 0-9 7 2,000,000 1,500,000
2 30-39 10-19 3 0 0
1 30-39 50-59 10 0 0
1 30-39 70~79 0 3,650,000 4,070,000
1 30~39 80-89 0 G 0
2 30~-39 100~-199 11 7,600,000 3,000,000
4 40~49 0-9 5 450,000 160,000
6 50-59 0-9 4 3,000,000 2,470,000
3 50-59 10-19 0 1,200,000 200,000
1 50-59 100~199 8 930,000 1,330,000
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Table A-10. Continued.

66"

‘ Range of , Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
- of Staff Engaged (All Grades and Plants for which Firms
Firms in Water Pol- Classifications) Had Prime Responsibility
lution Control Full-Time Part-Time 1970 1969
2 70-79 10-19 5 2,850,000 2,150,000
1 - 70-79 20-29 0 2,000,000 1,500,000
1 70-79 100~-199 15 101,600,000 83,000,000
1 80-89 100-199 3 23,215,000 20,895,000
10 90-100 - 0-9 11 4,600,000 450,000
3 90-100 10-19 5 11,500,000 8,000,000
1 90-100 20-29 2 12,000,000 7,000,000
11 Unclassified 56 27 1,645,000 1,101,000
Totals
97 6,502 219 214,938,000 159,736,000
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Table A-11

A Classification of 57 Firms Engaged in Water Pollution Control
Activities in EPA Region X According to the Ranges of the Per-
centages of the Staff Engaged in Water Pollution Control, the

Total Number of Employees, and the Construction Value of
Wastewater Treatment Plants for which the Firm had
Prime Responsibility.

Range of Ranges and Total Construction Value of

Number Percentage of Number of Employees Wastewater Treatment

of Staff Engaged (A1l Grades and Plants for which Firms

Firms in Water Pol~ __ Classifications) = Had Prime Responsibilit

lution Control Full-Time Part-Time 1970 1969

3 0-9 0-9 1 0 0
1 0=-9 10-19 0 100 30,000
1 0-9 20-29 6 2,000,000 0
1 0~-9 100-199 0 0 0
4 10-19 0-9 8 100,000 0
1 10-19 40-49 1 215,000 0
1 20-29 0-9 0 0 0
4 20~29 10-19 3 1,050,000 2,000,000
3 20-29 20-29 5 7,650,000 4,000,000
1 20-29 30-39 1 400,000 900,000
1 20-29 40-49 2 1,000,000 1,000,000
5 30-39 0-9 1 291,000 595,000
1 30~-39 16-19 4 300,000 200,000
1 30-39 20-29 0 750,000 1,000,000
1 40-49 0-9 2 150,000 100,000
1 40=49 20-29 2 4,000,000 4,000,000
1 40-49 40-49 5 350,000 1,200,000
5 50-59 0-9 14 1,120,000 1,936,000
1 50-59 40-49 1 2,300,000 500,000
2 60-69 30~-39 8 1,500,000 1,300,000
2 70-79 10=19 1 1,275,000 1,175,000
1 70-79 40-49 2 10,000,000 8,000,000
1 80-89 0-9 2 650,000 425,000
1 80~-89 10~-19 0 900,000 100,000
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Table A-11. Continued.

Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff .Engaged (All Grades and Plants for which Firms
Firms in Wgter Pol~- Classifications) Had Prime Responsibility
lution Control Full-Time Part~Time 1970 1969
4 90-100 0-9 3 1,000,000 500,000
1 90-100 10-19 0 2,800,000 3,500,000
1 90-100 40=49 20 700,000 700,000
1 90-100 50~59 3 7,800,000 0
6 Unclassified 88 7 1,655,000 1,074,000
Totals )
57 1,024 102 49,956,100 34,229,000
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Table A-12
A Classification of 18 Firms Engaged in Water .Pollution Control
Activities in which the EPA Region was Unknown According to the
Ranges of the Percentages of the Staff Engaged in Water
Pollution Control, the Total Number of Employees, and
the Construction Value of Wastewater Treatment Plants
for which the Firm had Prime Responsibility.

Range of Ranges and Total Construction Value of
Number Percentage of Number of Employees Wastewater Treatment
of Staff Engaged (All Grades and Plants for which. Firms
Firms in Water Pol- __ Classifications)  Had Prime Respomsibility
lution Control Full-Time Part=Time 1970 1969
1 0-9 0-9 0 0 0
1 10-19 100-199 0 3,000,000 2,000,000
1 10-19 500-599 20 6,000,000 30,333,333
1 20-29 0-9 1 0 0
1 20-29 10-19 2 0 0
1 20-29 70-79 10 100,090 200,000
1 20-29 400-499 10 550,000 =550,000,000
1 30-39 0~-9 1 -0 0
1 40-49 40-49 3 2,000,000 143590,006
1 60-69 100-199 23 22,000,000 20,000,000
1 70-79 70-79 5 11,000,000 12,000,000
1 70-79 100-199 2 20,000,000 0
1 80-89 20-29 1 4,740,000 2,060,000
1 80-89 200~-299 5 260,000,000 248,000,000
2 90-100 0-9 3 3,558,000 3,457,000
1 90-100 90-99 2 32,893,533 32,123,554
1 Unclassified 1 0 0 0
Totals
18

2,065 88 365,841,533 904,763,887
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Numbers of Employees, Positions and Turnovers in Each Occupatmnal Category for 941 Consulting
Engineering Firms Engaged in Water Pollution Control in the USA,

Table B-1

A B
g:::r#:ini:::'g; 'I‘:oﬁ::?on Positions (if Turnover in Personnel
Work During October . .. ;:’rv:mf:nnt During Past 12 months
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Numbers of Employees, Positions and Turnovers in Each Occupational Category for 47 Consulting

Table B-2

Engineering Firms Engaged in Water Pollution Control in EPA Region I.

A B
Ef&?ﬁﬁﬁt'%ﬁ 'é'.,ﬁ:i;.. Positions (if Turnover in Personnel
Work During October . .. :"2;:“"‘ During Past 12 months
SCIENTIFIC, PROFESSIONAL n:onﬁ‘ or
1970 1971 more New Hires Separations
TECHNICAL, OCCUPATIONS =
g X
2 £ - 58 g
2 2 2 z g 2 ~ E 5, 38 | 3
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§ 5 £ 3 5 3 > 4 $= St £
= (. & o a (e ™ ;' a's as )
PROFESSIONAL STAFF 168.0 772.0 173.0 889.0 3.0 10.0 S8.00 1.0 21.0 12.0 48,0
Water Resources Planners “15.0 S3.0 14.0 66 .0 .0 1.0 1.0 LYy Wil afll .y
CNil/Sanital’v Enginee"s 20.0 27010 201, § 15 .0 g £l Iu, 37 0 Tail 0 ? 211
Civil/Structural Eng!s' 72,0 BT alt 26a1] 780 3.0 1.1} 8.1l 15 .0 4.0 2 W0 Ze 1]
CiViVSOi'S E“grs_ 8.0 17.0 B0 i8.0 a1 N 2 Wi} 1.0 - i) «f 1.1}
Mechanical Engineers 27.0 53. 0 3I0.1 78 o1 «l] 0 5.0 15 .0 le t’! 2.0 £ o {1
Electrical Enginee[s 13.0 360 12.0 41 « 3 .l {1 20 Coafl 1. O 1.0 2ail
Chemical E_ngineers 4.0 11.D0 3.0 13.0 «0 N1 « 0] 2 .0 « 0 ols » {
Architects I | a0 L 22 .03 1 e 0 4 o0 o {1 ol 7}
Geﬂloﬂists 4.1 7-[} 5.("3 70‘} ol .ﬁ « {1 11 ' lun QE] et}
Hvdrologists ?.U SD‘] 3&0 EGB OU an 013 1 OU - U 93;? .U
Biologist 10 ws.0 1o a0 e 2.0 1on 1.6 mn 7.0 ped
[ }1.!. 45, - D ek cJ - OU ol e ! 3o o{,'
g::::::x;: ngrs.TPlanrs. 1.0 4.0 2.0 4.0 o il 0 Y {0 - 0 o[ Mt
LandmaDEAfChimtS 1.0 17. 0 16.0 15.0 il 0 '2,{] 2 0 ol o1 4.
Surveyors 10.0 39.0 11.0 51.0 o1 0 Ny Sl 4o eD 1.4
?ystems Analysts . {1 Ba.lt Sa11 c10.0 o} o] o1 al} el o0} ot
Chemists 1.8 Gall 1.1 T i} «U « £1 ? o 1! 1.0 . il 1.0 Tt
TECHNICIANS 73«0 589%.0 S9.N & 3040 - 1} 2.0 B&.0 108.0 U Z2ail 25 ol Glield
Draftsmen By, 285.0G 46.00 342.0 «0  1l.0 S1W0 RBEL. 15.0 1F.0 6 3.0|
Instrumentmen 54 45.0 7.4 48U N N 8. 2 .0 a0 1.8 foll
Field Crew 1.0 57,0 16.0 g4 0 il 4.0 1:@;{; 3.0 4.0 1.0 7.0
Computer Programmers 9.0 13.0 1040 16 0} .0 o0 254 | . 0 1D 1at
Inspectors 4.0 1590 10«0 170.0 . il 3.0 12e0 2| 23.u 7.0 17y
2607.0 13310 267.00 1519.0 2.0 0.0 B0 21240 BTl 37.p 13 R,




Tahble B-3
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 103 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region II. '
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A B
° f E i . i :
E.:::f: Doi'::hv’vv:t:’r 'Il"olEl::?on Positions (if Turnover in Personnel
Work During October . . . ‘ :"V) vacant During Past 12 months
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Table B-4
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 102 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region III,

Total #of Employess in Each e g .
Category Doin: Water Pollution Positions (if Turnover in Personnel
Work During October . .. :"V) vacant During Past 12 months
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Table B-5
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 142 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region IV,

A B
Total #of Employess in Each e g .
Category Doing Water Pollution Positions (if Turnover in Personnel
Work During October . .. any) vacant During Past 12 months
SCIENTIFIC, PROFESSIONAL fut ome
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Table B-6

Numbers of Employees, Positions and Turnovers in Each Occupational Category for 189 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region V.
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. Table B-7
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 89 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region VI. ‘

A B
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Numbers of Employees, Positions and Turnovers in Each Occupational Category for 60 Consulting

Table B-8

Engineering Firms Engaged in Water Pollution Control in EPA Region VII.

A

Total #of Employees in Each

Category Doing Water Poliution Positions (if Turnover in Personnel
Work During October ... ;"‘V) vacant During Past 12 months
SCIENTIFIC, PROFESSIONAL month or
1970 1971 mare New Hires Separations
TECHNICAL, OCCUPATIONS "
g 5
z 5 ¥ 58 3
: E 2 z g : s : ar | SE | 8
e = - - = = e ° 25 25 5
z = - = T = g ] » = g 2
£ b & - £ w @ > = as o
PROFESSIONAL STAFF 194,01 BU42.0 459%.10 5 58 W1 2a¥3 T3 Wil &1t A% W G 1Y 11 b S
Water Resources Planners Safl 31.0t tan 2.0 ¢ 1at 1.1 1.0 ~ 0 N ol
Civil/Sanitary Engineers 1.2 235.0 10842 25100 2.0 15.0 32.0 12 W11 1.4 7,11 15y
Civil/Structural Engrs. 10.5 3.0 a,€ 99 N il 5.0 I £ 20 i 7 Wi ® .
Civil/Soits Engrs. 4,72 17.0 he? 14 o1 o) 1.0 .0 1.0 .t 1 .1 ol
Mechanical Engineers Fai, 43,00 7en 7.0 ol I 5.0 o] o 1.0 ol
Electrical Engineers 1723.0 u5.l  3i8.10 ars . ol 3.0 20 56 oD . 0 1.0 7 ol
Chemical Engineers T 7.0 2l 1710 .1} 2.0 2 o1l «D « ] o1} o1
Afchimcts 1.!] 3?.0 7~(' 2 -{’ . L o {1 o1 2 A 3« ts o7 - p
Geologists -l 5.0 « i £ a0 ol o otd 1.0 ol W0 + 0
Hydrologists 2.l 5.N Z.0 g0 ol ol o} et . {0 o3 » U
Biologists 2a o 1.1 C i) o il N i1 o0 .l W o
- Municipal Engrs./Planrs. 2.0 31.0 3.0 29 o1 e 1) 2.t 2o 1eii 1.6 1.0
Economists 2.0 9.1 2.1 T Wl .11 ol ot ] .t N o
Landscape Architects 1.0 Tai? 1a0) o1} ol Wil uti o e s oL « U
Surveyors 117 71.4 12.140 76 <0 wtd 1.0 2.4 2.0 2t 2 W0 1.0
" Systems Analysts .n 5.0 . U ) . 1 1413 e 1.3 . i Ny .0
Chemists 70 1.0 Y 1.t o o0 .t 0 o i <13 -0
TECHNICIANS 83.n 852.0 7700 4 310 « 12 .0 EU.0 32 W0 10. U 16 i) 58.0
Draftsmen gu,( 186.0 5.8 177a1) i o 11 1 3.1 21 L1 4. i £ ol 29413
Instrumentmen .0 55.¢0 713 51 .4 -7 o0 Sy 44 1e 1} 3.0 2.0
Field Crew 19.17 1080 17.10 107.9 -1 3.0 TRel) 4.0 2.0 4.0 250
Computer Programimers 5.0 1547 4.0 13 i} Y 0 2.0 ol .U ot ]
Inspectors a0 RB. G e i 2R .0 «l! W 7.0 4.0 3. 01 ..n 2u)
PRTLDI0FLE B8l 1LBTL0 2aii LA 171 .5} 118 .0 19.4 27 .1 Q0.
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Numbers of Employees, Positions and Turnovers in Each Occupational Category for 37 Consulting

Table B-9

Engineering Firms Engaged in Water Pollution Control in EPA Region VIII,

A B
(] f Employess i . .
;a::ﬁ: noin: Watr '5'05.'.32.. "“‘}“"“‘ (if Turnover in Personnel
Work Ouring October .. . :::M":“"‘ During Past 12 months
SCIENTIFIC, PROFESSIONAL month or
1970 1871 more Now Hires Separations
TECHNICAL, OCCUPATIONS : —
= -3
b ® - - @
: : : 2 e | ¢ | ¢ SR P 1 I
- (== - - - - ° ] 5 25 =
£ z £ z E z z g 85 | 2F | 3
. o
PROFESSIONAL STAFF 49,0 151.0 67.0 167.0 3.0 5.0 18.0 16 .0 15.0 2.0 2.0
Water Resources Planners f.0 11N 1.0 160 1ail 1.0 R0 1.0 ol 20 o
Civil/Sanitary Engineers 12.0 560 19.0 62 .0 2.0 4.0 8.0 R .0 5.0 1.0 s.n|
Civil/Structural Engrs. Te 16.0 4.0 150 o N o 1.0 7.0 4o 0 1.0
Civilfsoils Enﬁ -8 Bafl 1.0 70 -t} «0 - U 1.0 « 0 -0 1. n
Mechanical Engineers 1.0 13.0 3.0 12.0 -1 Ny 1.0 <0 2.0 N o fl
-—é!ec-"icﬂ Enginee's 1.1} Gall 1.0 Sa.l PR . ] 2 it o 1ai} U - f:j
cheminal Engineers 1. 0} 1.0 4,11 1 Y 3 bﬂ .. 0 o0 «{} P i) U
Archimcts TN 1.0 fell ?QU ol a{J o} -D 1e 1} 1.0 « {1
Geoiogim « {1 3.7 « N 4 0} il 0 «J o0 il on o U
HvdroTagisB '-‘00 5«“ Q.U 3-“ .U oi] =01 -0 1. ﬂ -U .ll
—Eiologists « {1 1.0 « 0 1.0 ot} -0 » 0 - i} o) « 0
Municipal Engrs./Planrs. .0 10.0 3.0 10.D -u -0 1.0 -0 - 0 -0 1.0
Economists 1.0 -0 3.0 -0 -0} 20 ) .0 .0 o0 e )
Landscape Architects -4 i.0 -0 2.0 . i) .0 .0 o0 . i) -0 . 1]
Surveyors : 7.0 18.0 8.1l EOIN1] . i} 1.0 2.0 7 0 1.0 o 1.0
Systems Analysts 1.0n .0 1.0 .U o1} .0 .0 W0 o 0 .0 .u
Chemists « N 30 » ﬂ 3.ﬂ i} OU -0 oU . oﬂ . o {) ]
TECHNICIANS 35.01  123.5 42.0 15%.5 1.0 4.0 26.0 10 .0 10.5 S .0 140
Draftsmen 12.0 39,0 15.0 47 .0 1.1 2.0 12.0 5.0 2.0 2.0 2.0
Instrumentmen 3.0 13.0 5.0 21.0 ol 1 2.0 2.0 .0 .0 1.0
FieldCrew 12.0 35.0 12.0 46 o« 1 PR 0 10.0 Z 0 Sl 1.0 1iie{d
Computer Programmers -0 75 2.1 4.5 - 11 iy oMl 1.0 el o1 0
Inspectors B. N 29. 0 Tei} 290 o1} ? of] 1.11 o} 2e 5 1.0 1.0
8.0 274.5 9.0 319,.5 LaU 100 Lu . 26 0 255 7. 272.0
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Table B-10 :
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 97 Consulting
Engineering Firms Engaged in Water Pollution Control in EPA Region IX,

A B
z:::x'u?;::'%ﬁ Il;‘olEl:::‘on Psitions (if _ Turnover in Personnel
Work During October . .. :W) vacant During Past 12 months
SCIENTIFIC, PROFESSIONAL ot or
) 1970 174 more New Hires Ssparations
TECHNICAL, OCCUPATIONS -
g 3
g g ¥ 58 g
g g £ g £ £ ~ E 3, < § &
= = = = = = b s S5 £3 5
5 z 5 z E z z £ 55 | 2% | 3
PROFESSIONAL STAFF 2?51 634,00 351.11 7R8.0 30l 45 .0 £ 7.1 131 .0 2 b 26 .1 50T
Water Resources Planners F.0  48.5 7.0 S4.5 .n 5.0 .U 7.0 1.0 .0 4.0
Civil/Sanitary Engineers l1s.n 186.0 15.0 227.5 1.0 15 .0 180 E .0 . 0 LT 17.0
Civil/Structural Engrs. 3.0 1.5  g.nN 91 .5 o0 2.0 11.0 11 <D 4.0 2 .0 3ol
Civil/Soils Engrs. Fall 2045 7.0 29 .5 1.0 5.0 f.0 2.0 2.0 1.0 LRV
Mechanical Engineers’ 1n.n 48,10 12.0 6.0 1.1 2 o0 5 eil 29 0 9, 0 a.hn T.u
Electrical Engineers R. M 0.0 8.1 33.0 Y] 1.0 3l 7.0 3.0 5 el 2aU
Chemical Engineers 1.N Q.0 3.1 2.0 «l} 2.0 5.0 7.0 o i} -1 o)
Architects ‘ 52410 20.0 262.0 270 .l o z2.0N 5. 2.0 N¢ 7.0
Geologists - 2401 25.0 5 el 29 o o0 2.0 2.l 3.0 1e 0} Ne LY,
[ Hydrologists 2.1 19.0 1.0 25 o Y Y Tl 4.0 .l . 1.0
Biologists 1.0 2.0 1.0 17.0 ol 1.0 1.t 2.0 . 0 0 wil
Municipal Engrs./Planrs. 4.n  43.0 5afi 44 .5 .l 3.0 TNY 2.0 .0 .0 5.
Economists .0 12.0 1.1 13.0 1) 1.0 «U 1.0 . 0 ol ST
Landscape Architects 1.0 4,0 1.0 5.0 . i) .U 1) .0 1.0 ol _
Surveyors 4.0 61 R Rall 65245 .0 .0 .0 7 .0 1.0 5.0 2.0
| Systems Analysts 1.0  12.0 L0 1540 .0 1.0 Z.on 1.0 . 03 Nt . il
Chemists 5.0 12.0 7.0 18 .0 o0 3.0 o) £ .0 B I ) I ath
TECHNICIANS Eled 8729.0  61efl 512.0  10.0 130 T&.0  TE.L  SHeu 00 59.0
Draftsmen 24,0 235.5  36.00 272.5 2.0 9.0 Tn.u 51 .0 Ifall 0 21wl s3.0|
Instrumentmen 7.0 37.5 Gail 41.5 1.0 1.0 2 .1 1.0 Tofl 0 lett . 9.0)
Field Grew 1 7.0 B7.00 10.1 101.0 4.0 N 4.0 3.0 11.0 R o) 1 aaul
_Computer Programmers 1.0 1617 1.0 13.0 .1 N o) 000 1end .0 Ny
Inspectors 12.0 S3.0 - R.Q 9 ol 3.0 2.0 3.0 11 .0 9.1 i .0

186.0 106317 412401 12 200 13.1 5P ot1 11.n 207 .0 78.U S W0 1G2.l
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Numbers of Employees, Positions and Turnovers in Each Occupational Category for 57 Consulting

Table B-11

Engineering Firms Engaged in Water Pollution Control in EPA Region X.

A B
Total #of Employees in Each . .
Catlgﬁv Doin: Water Pollution Positions (if Turnover in Personnel
Work During October . . . any) vacant During Past 12 months
SCIENTIFIC, PROFESSIONAL for o
1970 1971 more New Hires Separations
TECHNICAL, OCCUPATIONS =
g | 6
2 s ] 58 3
E E g B E g o £ S. | 28 3
= = = | E = | E : = | g2 | 25 | %
E | E | = E |2 | 2 | & | 83| &8 | &
PROFESSIONAL STAFF 7.5 279.5 T7.5 317U 1.1 13 .10 24 e 45 .0 3%.0) £ .0 27U
Water Resources Planners 4.0 ST EONT) 15 .0 i Ny a0 .0 .0 <0 N
Civil/Sanitary Engineers 12.5 23,5 125 119.0 1.0 5. 10.0 14 40 Q. T .4 flal
Civil/Structural Engrs. 12.0 .0 1400 37.0 <9 20 1.t B N 7.0 1.0 Gall
Civil/Soils Engrs. 2,0 6ol 5.0 5all il o s 1.0 Za U Ny « i
| Mechanical Engineers 11.1 ?7.0 11.0 3. e} 1.0 7.1 7N fe N 2.0 2t
Electrical Engineers f.1 26 o Beil 26411 -1 a1 e li LY 2a 1) el -
Chemical Engineers 2.0 6.1 1.0 €. () o1 1.0 ?.0 1.0 Zail .0 ? e
Architects 5.0 8.0 Go0) 2.0 il o .U 4.0 1.1 o 6ol
Geologists 1.0 1.0 - N 1t .y o -1 o33 . L . - U
Hydrologists 2.0 1.0} 2.0 1.0 i «0 -0 o o il «0) - U
Biologists 1.0 1.0 1.0 2.l .1 -0 o0 N -0 0 -0
Municipal Engrs./Planrs. 3.1] 23.1 5atl 330 oy laf 2.0 4.0 .0 ) 7.1l
Economists 1.0 1.0 .0 1.1l o1 o0 .0 <3 Y| W0 .
|_Landscape Architects Z.0 2.0 Tai) 2.0 - oM o fi 0 -1 N{ - U]
Survey ors 9.0 4.1 11.0 3R WU .1 2.0 5 it T Tl ol 4.1
Systems Analysts 1.0 o0 .0 1.0 et 0 o) .0 .0 o0 .0
Chemists .0 2.l .0 Tl o1l -0 N 1 .0 . 0 o} v i
TECHNICIANS 7700 255.5 8.0 255.0 1101 8afi 51.1 3u .0 72.0 9.0 39,0
Draftsmen 1.0 105.0 24,11 112.0 L. 7.0 200 16 <0 29.0 Fof 17.0
Instrumentmen 3.0 6.0 5.1 23,4 1.0 .0 20 1.0 9.0 Wl ot
Field Crew {zn.n  se.s 33.0 56.0 6.0 M PHL B.1  25.0 1.0 15.0
Computer Programmers 4.n 7.0 4.0 8.0 .0 o0 U .0 .0 0 1.0
Inspectors 9.0 49.0  14.0 460 .0 1.0 5.0 9.0 9y 2.0 Bl
15,5 535.0 157.5 §72.0 12.u 21 a0 750 79 .0 11 1.0 15 .0 E6alf
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Table B-12.
Numbers of Employees, Positions and Turnovers in Each Occupational Category for 18 Consulting
Engineering Firms Engaged in Water Pollution Control Not Classified by EPA Region,

A B
Total #of i
Ctttpfv Di'i::';lyu:' lil"ofl:li?on Positions (if Turnover in Personnel
Work During October . . . any) vacant Duting Past 12 months
[SCIENTIFIC, PROFESSIONAL :;:3;“
1970 1871 New Hires 8 ions
TECHNICAL, 0CCUPATIONS more ‘ _ Separet
g -y
& H » N
: : : 2 z 2 £ : g | 82| 3
I - - R T = - T T -1
E z 5 z § z > £ 53 | 3E £
PROFESSIONAL STAFF 17.0 457.0 19.0 492.0 1.0  10.0 68.0 £3.0 16.0 7.0 3.0
Water Resources Planners 1.0  41.5 1.0 6la0 o L 7060 -0 .0 0 .0
Civil/Sanitary Engineers 2.0 174.5 2.0 183.0 -0 .0 19.4  23.0 1.0 3 W0 540
Civil/Structural Engrs. 2.0 71.0 2.01 &0.0 ol o0 2.0 5.0 3.0 0 6.0
Civil/Soils Engrs. 2.0 13.0 6.0 18.0 1.4 1.0 1.0 2.0 1. 0 ol -0
_Maehmical_E_ngineers 1.0 uh,? 1.0 42 .0 « 0 1.0 T uil 8.0 Ce il ?«0 - 4.4
Electrical Engineers 1.n  51.7 1.0 4e.p .1 1.0 7.0 3 .0 4.0 1.0 4.0
Chemicd Engiﬂeers {1 q.n 0 10.0 « U - 10} 2 0 P § 1.0 el
T Architects 2.0 19.0 2.0 16D ol N 6.0 7 .0 .0 .0 .0
G&ulogists 1.0 4,0 1.0 4.0 « U N 1.0 1.0 « 0 ol
Hvd""ﬂnists of] e} 0 8.0 » {1 of} o f{} 1.0 . i} et
Biolagists o1} .0 o0 1.0 ol o0 «0 -0 « 0 +0
Municipal Engrs./Planrs. WD 4.5 o0l Sl o1 1.0 o) 1.0 .0 o0
Economists .0 4.0 o U 7.0 .0 Ny 2.0 0 1.0 0
Lal‘ldsca[!e Architects | 3.0 «0 3.1 1.0 « 0 -0 g «0 « 0 o
Surveyors .0 10.0 .0 17.0 .0 .0 .0 2 .0 .G 0
[ Systems Analysts .0 8.0 .0 3.0 .0 N N 1.0 .0 0
Chemists .0 6.0 .0 7.0 .0 .0 1.0 1.0 1 .0
Tgf;ifz::::us 11.0 2B0.0 160 321.D <0 -0 78.0 76.0 35.0 )
l“stmmentmen 1.0 192.0 « 0 207 .0 0 «D RZ.0 46 .0 1.0 5 o0
Field Crew -0 6.0 -G 7.0 .0 .0 1.0 .0 .0 .0
| Computer Programmers 2.0 21-D 3.0 26.0 -3 -0 16.0 6.0 1.0 1.0
I'nsmtnrs, : « 0 8.0 «f} 900 i o0 « 0 1.0 « 0 0
8.0 53.0 13.0  72.U 0 o0 9.0 23.0 4.0 .0
28.0 747.0 35.0 813.0 1.0 10.0 182.0 139.0 S51.0 13.0
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neering Firms Engaged in Water Pollution Control in the USA.,

Table C-1
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 941 Consulting Engi-

C

SCIENTIFIC, PROFESSIONAL

EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS

86

TECHNICAL, OCCUPATIONS l . E -
g 2s . g £ | .
a— = = o
= g £34 | 88 2E g5 29 5 g
e £ EG & P 2 e - & L] =5
35 88| 53 Es g g £s 5%
=a EELE | ES 33 & &g =3
PROFESSIONAL STAFF o4 .1 2057.3 3706.5.707.8 S504.1 390.5 267.9
Water Resources Planners 256 .9 13%.3 76 .1 l4.l 1441 i0.0 13.5
Civil/Sanitary Engineers 202.1 R1€.9 1585.0317.8 258.6 194.8 79.3
Civil/Structural Engrs. PT.00 157.2 SW.L.Z 71.6 5U «6 29%. 4 12.2
Civil/Soils £M“' 10 <& £ 8Se.2 104 .3 23.5 23.7 .1 3.5
Mechanical Engineers P741 153.2 u423.5 £7.3 30.9 5844 27.6
T'ectﬁcal gﬂineers 4 .0 71.0 TEL Lp U 1.5 8 o2 20.4 16.0
ChemicaI,Enninaers [ Thal a2 4e? Z -0 16.3 13.1
Architects bl 4 9.7 147.6 195 bel 3.0 2.0
Geulagisu 16 - & 4.3 18 .6 2e1 2«6 9. 1 bel
Hydrologists 38 .0 4{le S 3.0 .0 <0 3.0 3.5
_ﬁiuloniss 7 .0 9. 01 Z o) « U 1.0 1.0 8.0
anf&,ﬁan[s‘ 37 »8 14 Teb 144 «Z 3'&- 7 25 .-2 1 3. 8 11.6
Economists 2«5 4] Ze s 1 -0 10 g 90 - 0 1 .U
Landscape Amhimts E 0 2 6Hall a{ .5 4.0 Z WU 1.0 o0
" Surveyors 11.7 126.0 125.3 79.3 71 .1 7.2 12.0
[ Systems Analysts 12.5 Liis5 17.0 4.0 B L0 5.2 14,2
Chemists 9.8 37.7 7.6 1.0 1.0 Ba7 44,2
TECHNICIANS 119.8 T796.% 273WL1403%.5 979 .4 112.8 87.3
Draftsmen 93.3  T711.3 P784.6 bHHeZ 1842 16.7 16.0
Instrumentmen 4.5 26,5 143,2 38.9 51.3 180.1 7.2
Field Crew 11.0 154.3 2%52.,7122.8 76 .2 28.5 20.8
| Computer Programmers 5.9 48.9 39,5 6.0 7 .0 4.0 11a.2
Inspectors §i) 13€.5 13.0177.5 826.6 53.5 32.1
B843.9 28532.8 6440,71117.3 1483.5 5S03.3 355.1




Table c.2

Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 47 Consulting Engi-

neering Firms Engaged in Water Pollution Control in EPA Region I,

C

SCIENTIFIC, PROFESSIONAL

EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS

87

o
TECHNICAL, OCCUPATIONS E o
g 28 . 5 £ | .
2| iz | JE | &t e | 1|3
Eg E£% | 2B 85 25 E3 £,
ge EZ g wE g g2 *® g SE
5§ 5588 | §8 gE b g8 g
Za £ ) o« & &g 2o
PROFESSIONAL STAFF 776 24 8.5 89 .7 57.9 B8.5 45.7  20.0
Water Resources Planners 77 .5 220 15 .0 2.0 1.0 3.0 3.0
Civil/Sanitary Engineers 1%7.1 GU.5 2327 29.6 28 .0 14.5 3.0
Civil/Structural Engrs_ 2 el 1 4ef} 68 0 7a0 b el 7.0 2.0
Civil/Soils Engrs. 2 «f} S il 7 WG 1.0 2.l o0 1.0
Meghanical Engineers 1 -[‘} 2.7 59 .7 4.0 4, D 6«0 2 « 0
Electrical _Eﬂineers .l‘! 5 37 <0 2.0 K # 4,0 1.0
Chemical Engineers 1.n £ia3 442 .3 .0 1.3 .0
Architects 3t 55 17 .5 o U -0 .0 .0
Geologists 2 el 20 4 o0 . U «0 .0 .0
Hydrologists * .0 3.0 3.0 Y Hv .0 o0
| Biologists 2.0 2.0 1.0 .l .Q 1.0 1.0
Municipal Engrs./Planrs. .0 160 15 .0 5e b 2aU 2.0 1.0
“Economists 0 3.0 1.0 Y .0 .0 .0
Landscape Architects 3.0 17.0 14 .0 3.0 1.0 1.0 .0
Surveyors 2.0 12.0 15 .5 1.0 ld «5 o U 1.0
stems Analysts 2 U 5.0 2.0 2ed <0 2.0 3.0
Chemists 5.0 3.0 1 .0 1.0 1«0 4.0 1.0
TECHNICIANS 21k 1t'1.0 245.0 29,5 lud.uy 10.0 3.0
Draftsmen 19.0 £ 5.0 72240 13.0 LU » i .0
Instrumentmen 1.0 121 5.0 » U 5.0 1.0 1.0
Field Crew o0 .1} 9.0 9. U el 3.0 1.0
Computer Programmers 1.0 fel} G W0 3.0 lev 1.0 1.0
Inspectors oM el -0 .5 137.0 5.0 .0
9T L F a5 743 .7 £7.4 21645 5€.7 23.C



7 Table C-3
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 103 Consulting Engi-

neering Firms Engaged in Water Pollution Control in EPA Region II.

88

C
EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS
FCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS . E o
2 =53 5 | §% o g | 3
@ a:; — & ‘3 ‘_..‘E_ “5 S E "
E5 585 | £8 £E £ £ & X
2a L& E& S < = =g =&
PROFESSIONAL STAFF 23 4 22. T u37.7 E4.9 47 o6 42.5 38.7
Water Resources Planners 71 .5 1.5 2.0 « 0 1.0 O .0
Civil/Sanitary Engineers 32 .8 10 4.5 1834.2 3%.6 30.5 23.2 8.6
Civil/Structural Engrs. 2.0 lae 7 2UL2Z 7.0 Haeld 4.0 3.0
Civil/Soils Engrs. 4.2  13.8  14.8 Se0 1.5 3.0 1.0
| Mechanical Engineers 5.5 19.2 S0 9 6.3 L1 4.6 3.0
Electrical Engineers L e 3 48 o5 2.0 1 1.3 1.0
Chemical Engineers 2.3 A8 13.3 -0 -U 2.5 1.0
Architects -0 4e0) 13 .0 1.0 .0 .0 .0
Geologists 20 5¢ 10 1.9 -0 .0 1.0 1.0
Hydrologists . o5 3.5 1.0 .0 .G .0 1.0
[ Biologists LEIE el .0 .0 .U .0 1.0
Municipal Engrs./Planrs. 4.0 Sel ERYS 4.5 1.0 1.0 1.1
unomim 00 3'{3 00 .(J .ﬂ .{] .D
Landscape Architects o S ¢ 1 »0 .0 0 .0 «0
Surveyors -0 Eah  15.1 3.5 8.1 2.0 3.0
" Systems Analysts 2.5 5.5 Z .0 .0 -G .0 1.0
Chemists -0 Se M} 1.0 U U -0 14.0
TECHNICIANS 17 .5 Glel  ©15.¢ 20.0 178.8 28.7 7.4
Draftsmen 14 .5 6 3.0 383.7 el 4,0 5.0 2.0
Instrumentmen it 8«5 18 0 5 5.0 3.1 .2
Field Crew My 9. 5 11.0 1.5 11.0 13.1 1.1
Computer Programmers U G} 2 <0 .0 o 0 3.0
Inspectors .l TP | 1.0 12.0 154.6 3.5 1.1
10043 713.7 553.8  84.9 22z.2 67.2 87,1




Table C-4 v
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 102 Consulting Engi-

c

neering Firms Engaged in Water Pollution Control in EPA Region III,

SCIENTIFIC, PROFESSIONAL

EMPLOYMENT DUTIES, RESPONSIBILITIES

AND FUNCTIONS

89

L)
TECHNICAL, OCCUPATIONS E o
g §.§ <4 g E S
g =43 s 5% = 2 =
e 25 | =3 SE = 58 | £.
ga | &££ | £5 3% £& =z | 25
) ~ B (72} & 5 (7]
PROFESSIONAL STAFF Blelt PR 7010 4dillf L€ 15.9 466 28.9
Water Resources Planners P LT 1l 110 led leb 2.0 1.0
Civil/Sanitary Engineers 1t .4 Sg.3 0 17342 20.5 1d.5 24.6 2.9
Civil/Structural Engrs. . 1 et F5 a0 te ( 1.0 3.0 .0
Civil/Soils Engrs. of} i 3.C 1.¢C ol 1.0 « 0]
Mechanical Engineers 7o'l 2iiat! 44 .5 7.5 3.0 5.0 2.0
Electrical Engineers «0 7.% 3.5 S ¥ ] 3.0 3.0
Chemical Engineers 00 1.t 170 .l 1.0 1.0 2.0
Architects 2 +0 Se® 12.5 - -L 0 -0
Geologists 5 .13 5. 6 145 .U _.'U 1.0 1.0
Hydrologists 7.0 Eoll .0 e -U 1.0 1.0
__Biologists 2.0 2.1 1.0 . U Y .U 2.0
Municipal Engrs./Plants. 1.0 1 e B .0 1.0 Wl <0 0
‘Economists 1.l tof 0 .G U .0 .0
Landscape Architects T ol Zely 8.0 e 1 eb - Gl «0
Surveyars S 2A.s 1045 3.5 1.5 4.0 .G
[“Systems Analysts S 4ai) 7 .0 U ol 1.G 3.0
Chemists 1. 5e R 1.l . 0 .G .0 4,0}
TECHNICIANS 1 .5 Q7.1 Tuy,S 47.5 1W3.0 8. C 4.0
| _Draftsmen 1.5 S Euit 307 L0 13.0 -0 4.0 1.0
Instrumentmen ot 1l 14 «% 3a 5 U .0 i
Field Crew Ny PN 20 .8 7.0 3.0 2.0 1.0
Computer Programmers ol Hald 4 .0 el el « 0 « 0
Inspectors ol 7ol .1 TULL 138.u 20 2.0
B2 &  R5h.. L T42.% 92.5 15&, S54.6 32.9



Table C-5
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 142 Consulting Engi-

neering Firms Engaged in Water Pollution Control in EPA Region IV,

90

| | C
EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS
SCIENTIFIC, PROFESSIONAL
[*]
TECHNICAL, OCCUPATIONS £ -
8 4 < £
w o = .
2 dg g 5% o z s
= ® .g ] - % bl -] = ol £
< & £ 4 €8 32 ES BO "
g | EZE | =% 2 25| TT | s
=a el | 28 3% & 5 £ g 2
PROFESSIONAL STAFF B2.6 195.5 401.6 12«5 50.1 4.7 26.0
Water Resources Planners ?T.% 15.3% 8.3 7.0 5e0 3.0 3.0
Civil/Sanitary Engineers 42 .27 93.6 176 .4 57«5 28.3 24.8 7.7
Civil/Structural Engrs. 1.0 10.9 RZ «5 i5.0 1.5 2.0 « 0]
Civil/Soils Engrs. U Z.0  1G.0 2.0 1.0 1.0 .0
"1 Mechanical Engineers rarsi 18.72 40 .8 Te b 1.3 7.9 5.2
Electrical Engineers o 10.2 53 .9 1 g. 1 1.0 3.0 2.0
Chemical Engineers -G 3.5 2.0 .0 «0 1.0 1.5
Architects -0 .2 4.6 3.2 .0 .0 .o
Geologists 1.0 1.5 1.5 1.0 .0 .D .0
Hydrologists 1.0 1.0 1.0 .0 .0 .0 .0
" Biologists -0 -0 <0 .0 .0 .0 .0
Municipal Engrs./Planrs. 7.0 12.0 & W0 S.0 5.0 2.0 2.0
Economists -0 a0 .0 .0 -0 .0 .0
|_Landscape Architects «N 4.0 5.0 -« 0 N -0 .0
Surveyors S W0 16.0 73 .0 13.0 bl « 0 «0
mstems RAunalysts «0 1ef1 2.0 1.0 1.0 « 0 1.0
Cheﬂ'!ists "0 u‘{} 205 uU .B .U 3.5
TECHNICIANS Sl Tu.5 363.2 58.5 q4 .6 15.2 Se2
Draftsmen Sal 30.5 254 .2 4. 5 el 1.0 1.0
Instrumentmen 0 10.0 49 .08 2.0 6.0 1.0 0
Computer Programmers Ny 1.0 8.0 1.0 50 1.0 .0
inspectors i) 1.0 2«0 19.0 78 .5 12.2 1.3
87 .6 270.0 764.8 185.0 144.7 59,9 31,2



Table C-6 ‘
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 189 Consulting Engi-
neering Firms Engaged in Water Pollution Control in EPA Region V,

C
EMPLOYMENT DUTIES, RESPONSIBILITIES
~ AND FUNCTIONS
SCIENTIFIC, PROFESSIONAL ‘
. &3
TECHNICAL, OCCUPATIONS E -
g 28 . g £ .
2 Sd93 | § | &% o : | 3
gg EES | 2% S8 =E 58 g,
. E24 | B&E EE S8 29 52
gE Egsg 25 2E 2E o £8
g8 ecf | 28 S3 &5 Ss | £
PROFESSIONAL STAFF 1357 370.3 £53.7 197.0 125.5 80.93 63.9
Water Resources Planners 1Y .3 Z1eU 15 .0 2.0 1.0 1.0 2.0
Civil/Sanitary Engineers £1.7 156.3 277.5 77.4 70.1 42.1 24.1
Civil/Structural Engrs. . 3% 0.5 9wl 27.7  11.B 7.5 5.3
civn/sails E“![s. 1.0 2 308 ?D +0 605 E‘og 108 1.0
Mechanical Engineers Tl Elie S 77 8 ZBa Ht ? »5 13.39 6.4
Electrical. Engineers 1.0 Fe bt 44 «8 11.5 2 .iy} 3.2 4.0
Chemical Engineers 1.1 1 5.0 1G.2 1.0 ] 5.1 .1
Architects 1.0 Ball 41 .0 e O 4.0 2.0 2.0
Geolagists {1 2.0 Z .0 . 0 1.0 .0 1.0
Hydrologists 4.0 3 el 1.0 -0 .0 1.0 1.0
Biologists ol 1.0 .0 .U .0 .0 4.0
Municipal Engrs./Planrs. £ «5 2 Z.8 0.0 7.0 5.0 1.0 1.0
_Economists 1.0 Se0} .0 1.0 .0 .0 1.0
Landscape Architects ) Zel} 3.0 - U -0 <0 -0
Surveyors 2 Wl 2101 20 .2 275 11.2 1.0 4.0
[ Systems Analysts 1.0 9.0 2 .0 1.0 1.0 1.0 2.0
Chemists 1.0 2.4 1.0 .0 .0 1.0 5.0
TECHNICIANS 0.6 134.5 4731 118.0 115.2  27.0 32.0
Draftsmen 9.5  42.9 85,1  1R.U 5.0 5.0 6.0
Instrumentmen N# 14.7 23.5 10.5 10.7 2.0 2.0
Field Crew w il %5 £l.5 365 17 .5 « 0 0
Computer Programmers 1.0 4.5 5.0 o0 .0 .0 5.0
Inspectors o 10 %0 8.0 5340 82.0 20.0 19.0
148,72 SG8.9 1123.8 313.0 240.7 107.9 95.9
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Table C-7
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 89 Consulting Engi-

neering Firms Engaged in Water Pollution Control in EPA Region VI,

92

C
EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUN[:TIONS
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS g o
g = < £
- Py v o - S
2 228 | & | £t = | .E| :
2 en = . [T - £ .
o | E3g | 5| &% | B | 23 |
" = 0 0 e 8 c S B =8 c £
o gz | &8 | 28 3% &5 £z | 2£&
PROFESSIONAL STAFF 57.7 16%.0 238.9 495 30,2  33.3  21.4
Water Resources Planners 1R .2 115 § 8 1.3 o3 1.0 4.0
Civil/Sanitary Engineers 13 E0e 3 89,7 ?0.9 6e3 10.8 3.1
Civil/Structural Engrs. 545 10.7 2045 7.2 2.0 .5 .5
Civil/Soils Engrs. «f} 3.0 5.0 2.0 1.0 .0 . 0
Mechanical Engineers 2.0 15«0 2?7 .0 7.0 70 15.0 5.0
Electrical E_ngineers 2 -i:} Patd 16 o0 PR 1.0 2.0 3.0
Chemical Engineers 1.0 Se 7.0 1.0 1.0 2.5 1.5
Archimcts o 1.3 4§ «3 -3 200 on -0
GEOIOEists 1.0 1.0 100 1.0 oi} I.U 14[]
Hydl'()h)ﬂists g .5 s 5 1.0 ) olJ « 0 .0
Biologists ol « 01 -0 « O «0 -0 -0
Municipal Engrs./Planrs. % WU 27.8 32.1 1.3 1.0 -0 .0
Economists 1.0 2.0 .0 « 0 .0 «0 0
Landscape Architects Y o3 -0 o . 0 .0 - a
suweyors ‘Li 1’«..;07 11 05 qo5 b..S -2 2.0
" Systems Analysts o) 4.0 .0 « U 240 «3 e3
Chemists «5 e 5 1.0 » 0 U .BV 1.0
' [TECHNICIANS M4 66.8 27246 1.3 5845 3.7 8.2
Draftsmen 7 a7 1.1 22741 2.0 4,0 «0 2.
Instrumentmen o 5.7 12 2 4.5 9.5 - « 0 ‘« 0
Field Crew .0 12.2 31 .3 10.8 15.5 .7 5.0
Computer Programmers 1.2 Re 2 1.0 ol o0 .0 1.2
"lnspectors -0 o 0 1.0 34.0 33.5 3.0 1.0
n8.1 221.3 507.6 100.38 98 .7 37.0 30.6



Table C-8
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 60 Consulting Engi-
neering Firms Engaged in Water Pollution Control in EPA Region VIL,

C
EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS E -
2 W= g £% - z s
g o §E£8 | =% & o £ 5 g
55 5388 € g = ) €5 £ &
e E&f =& 8% &5 =e =3
PROFESSIONAL STAFF 57.1 120.7 3F78.5 YEe% 8B.2  18.0 6.1
Water Resources Planners 22 .0 a0 2.0 - U ] 2.0 -0 0
Civil/Sanitary Engineers 11 .5 41.72 18147 15«6 32.4 10.2 -6
Civil/Structural Engrs. 1.l 172.4 71.7 5.7 14.3 1.0 .3
Civil/Soils Engrs. 3 67 7.9 2.0 l.i 1.0 -0
Mechanical Engineers -3 7.n 79.2 i" -;’ 3.0 3 12 1.0
Electrical Engineers -G 2ot 131 "5 . 113 : 1'.':0 .0
Chemical Engineers -0 3.1 6.0 . . e 1.0
Architects .0 7.2 2547 5.0 .1 .0 .0
Geologists -0 2.0 1.0 -0 -0 -0 -0
Hydrologists F.0 3-4 1 'g y g °g -g .3
Biologists -0 q-ﬂ . u o 3-0 --0 8
Municipal Engrs./Planrs. 3.8 -? 13.5 . . . .
Economism ] 05 S« b aD L3 0 00 - D .)0
Landscape Architects 1 OU ?. 6] 3 00 l . U - - D - 0 . D
survevors '.7 Ya bk 4 .6 8.0 10.1 « U .'D
" Systems Analysts 1.0 Ze i} 2.0 U0 U -0 2.0
Chemists .2 -l .0 -0 U 2 2
TECHNICIANS 23.0  53.7 1ag.7 325 Tle3 2.9 2.2
Draftsmen {{ 57 ZRelt 11342 3.5 l.4 o7 2.0
Instrumentmen 3.5 7.5 1C .0 4.0 2.0 «0 .0
Field Crew 11.0 14eD 15.0 15.0 .0 -0 " .0
Computer Programmers -8 2.7 2 <5 -« Q -0 1.0 <0
Inspectors 2.0 1.0 <0 1G.0 8.5 1.3 3
0.1 174-4 473.2 78.9 138.1 21.0 8.3
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Table C-9

Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 37 Consulting Engi-
neering Firms Engaged in Water Pollution Control in EPA Region VIII,

94

c -
EMPLDYMENATN%U';TIIIF“S&_F“E‘%PSGNSIBILITIES
ISCIENTIFIC, PROFESSIONAL
8
TECHNICAL, OCCUPATIONS JE ) -
g 4 . _5 £ ] .
= — - =
zz8 | & | £E g 2| =
c2 £EEZ R g‘e EB® fo T ow
BE EZE | 2% g5 B 2z 2§
2 E =88 €5 e - €6 £ 2
25 EEE | £& 32 &8 £ | 28
PROFESSIONAL STAFF .2  61lel  B53.8 15.0 9.5 7.0 2.0
Water Resources Planners 12 .0 2.0 1.0 .0 .0 .0 .0
Civil/Sanitary Engineers EeX 2249  32.3 8.5 7.5 4.5 1.0
Civil/Structural Engrs. 0 2.0 11.0 1.0 -0 -0 .0
Civil/Soils Engrs. 1.0 .5 1.5 1.0 .U .0 .0
|_Mechanical Engineers <0 2.0 & 0 U ] -0 .0
Electrical Engineers N 2.0 5.0 .0 .0 1.0 «0
Chemical Engineers 1.0 1.0 «0 -0 «0 .0 -0
_Architects U o0 E.D 1.0 .0 -0 .0
Genlogists 1.0 ) <0 « 0 <0 1.0 .0
_Hydrologists 1.0 2.0 <0 -0 -4 -0 .0
Biologists <0 o N .0 .0 U «0 «0
Municipal Engrs./Plans. 1.0 1.5 0 1.0 .0 .5 .0
Economists -0 2.0 .0 o 0 -0 .0 <0
Landscape Architects -0 -0 .0 .0 .0 «0 -0
Surveyors -0 2.5 1.0 1.5 2.0 -0 »0
Systems Analysts .0 .0 .0 .0 .0 .0 .0
Chemists .0 1.0 .0 0 .0 o0 1.0
TECHNICIANS 2.0 .5 22 ofi il.5 19.0 i 2.0
Draftsmen Z2s0 3.0 18 «5 « 0 1.0 +0 .0
Instrumentmen «0 «5 «0 25 .Q « 0 -0
FIEIdcrew «0 2.0 2 .0 B.0 3.0 « 0 2.0
Computer Programmers o0l 3.0 1.5 « U 1.0 «0 -0
Inspectors -0 -1 »0 1.0 14,0 «0 -0
7647 SHe3 B5.8 2Ge5 2845 7.0 4.0




Table C-10 ;
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 97 Consulting Engi-
neering Firms Engaged in Water Pollution Control in EPA Region IX.

c

EMPLOYMENT DUTIES, RESPONSIBILITIES
AND FUNCTIONS

SCIENTIFIC, PROFESSIONAL

|
B ol
TECHNICAL, OCCUPATIONS E -
g 28 . g g | .
TE | £34 | ES 22 | 5B | 39 | =t
g5 88 | E& £S5 28 ES 5§
=a Ee & =& S« a8 =g =5
PROFESSIONAL STAFF 0.7 218.7 267.3 44,3 33.4 27.2 28.1
Water Resources Planners 4 o3 Sile7 1.7 W1 .1 .0 .5
Civil/Sanitary Engineers 17.4  Tiel  98.6 16.7 17.2 11.9 5.4
Civil/Structural Engrs. 4 <0 23.6 52 .2 7.7 4.8 .1 o1
Civil/Soils Engrs. 1.1 3. 4 547 1.2 2.8 1.1 .5
| Mechanical Engineers 4 .U 10.5 32 .0 2.0 1.0 1.0 .0
Electrical Engineers D 4. 1) ?5.5 « -0 «5 2.0
Chemical Engineers o0 4.0 1.0 « 0 «8 -0 2.0
irc‘\imctﬁ 7el} T} 13.0 Ze 0 o 1.0 -0
Geologists 2 eb 2.9 4 «B el 1.6 5.1 21
Hydrologists Sel) 9,5 1.0 .0 U 1.0 «5
BiOIogists i) 2ei} o0 « 0 1.0 « 0 «0
Municipal Engrs./Planrs. 3.2 fu.3 14 .8 1.1 2.1 3.0 1.5
_Economists , 3.0 10.0 .0 .0 .0 .0 .0
__Landscape Architects 10 1.0 1.0 « 0 .0 .0 -0
SI.lweym's « {1 1245 8 .0 13.3 2T « 0 2.0
[ Systems Analysts 2.0 £e 2.0 .0 <0 .0 2.0
Chemists 1.0 4.0 -0 «0 I 2.5 9.5
TECHNICIANS
|_Draftsmen 4 .8 173 19%.5 1.3 .0 1.0 .0
Instrumentmen o 9.0 3.0 1.8 1e1 1.0 1.0
Field Crew 1 18.0 7.0 3.0 4.7 3.7 5.7
Computer Programmers .0 3.5 3.0 2.0 .0 1.0 1.0
Inspectors « 0 R P -0 13.0 23 .5 1.5 3.5
75.5 287.01 u74.8  A4.9  68.7  35.4 39.3
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Table C-11
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 57 Consulting Engi-
neering Firms Engaged in Water Pollution Control in EPA Region X,

C
EMPLOYMENT DUTIES, RESPONSIBILITIES
‘ AND FUNCTIONS
[SCIENTIFIC, PROFESSIONAL
3
TECHNICAL, OCCUPATIONS E o
@ 5HeE £
§ o ,_§ —_ 2 = ':"’-: 3 k]
g 28 2 28 g < £ g
« 2 EZ4 | B8 sz £% S g
BE | £85 | 23 ZE 8£ | 2E | is
XS g | 28 33 &S sa | 2&
PROFESSIONAL STAFF 2q .5 78.0 158.7 4243 16.7 275 24.7
Water Resources Planners 8 .0 2.2 2.2 .3 .3 .0 .0
Civil/Sanitary Engineers 4.7 32.5 3%.5 21.0 Se.2 16.2 12.
Civil/Structural Engrs. 1.3 5.2 5.0 6.3 2.0 2.2 .0
Civil/Soils Engrs. ' .0 .8 4.2 -8 1.3 .0 .0
Mechanical Engineers 3 5.5 18 .2 1.0 1.0 2.0 3.0
Electrical Engineers 0 Ee 01 20 .0 2.7 1.0 -8 - D
Chemical Engineers oli 3.5 1.5 .0 «0 2.0 4.0
Architects o[ -0 510 1.0 - - 0 .0
Geologists -0 ) «0 «0 <0 .0 <0
Hydrologists - 1.0 1.0 o0 « 0 « 0 « 0 -0
Biologists 1.0 2.0 -0 » 0 «0 <0 +0
Municipal Engrs./Planrs. 2.2 16.2 11.D 6e3 5.0 4,2 4.0
Economists o 1.0 -0 .0 «0 0 0
Landscape Architects o0 1.0 1.5 » 0 U « 0 .0
suﬂeval's o] 1.01 1.5 3.0 1.0 « 0 «0
[ Systems Analysts .0 o0 .0 .0 .U .0 .0
Chemists 1.0 -0 «0 0 «0 -0 1.0
TECHNICIANS 1.0 12.0 62.7 13.0 38.2 7.0 7.0
Draftsmen 1.0 3.0 563 1.0 1.7 .0 2.0
Instrumentmen oD M. 2.0 3.0 10.0 2.0 3.0
Field Crew oY 2.0 b WC 5.0 7.5 4.0 2.0
Computer Programmers . 2.0 .5 .0 oG .0 .0
Inspectors oD o .0 4.0 2C .0 1.0 .0
305 Q0.0 271.5 553 55 .9 34,5 31.7
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Table C-12
Numbers of Employees in Each Occupational Category Engaged in Various
Employment Duties, Responsibilities and Functions for 18 Consulting Engi-
neering Firms Engaged in Water Pollution Control Not Classified by EPA Region.

C
EMPL{JYMEN:N%UJI}ESC,TI}S%I:‘;UNSIBILITIES
ISCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS E -
g £s v < £ -
= g gz, | B8 Sz £5 58S =
S E ES 8 = EE ge &g gE
£5 =88 | 2% 2 28 =5 g8
25 £is | 2& 83 g5 =2a 23
PROFESSIONAL STAFF 59,5 18 3.7 2862.7 12.0 35 45 17.0 7.0
Water Resources Planners 75 .5 Hatl 8.0 « U 2.0 .3 .0
Civil/Sanitary Engineers 17 &0 % ije & £3 .0 14,90 23.0 12.0 3.0
Civil/Structural Engrs. 20 10.700 53 .0 3. U 3.0 2.0 -0
CiViVSOi'SEnng. 1.0 10.“ 18 «0 10{:1 4 .0 1.0 + 0
-Mechanical Engi“eers ? -D 1 1 » (l :gg 02 » U l o[] - 0 - 0
Electrical Engineers 1.h B Hl.2 -0 -0 -0 -0
Chemical Engineers «U €el) 2«0 - U -0 -0 -0
Geolugists 2 OU L‘—. n 2 .ﬁ L] U .U - D - 0
HYdfo‘ﬂgim L3 ;9 20 1 oQ - O .’ - g - 0
Biulogists o3 - ﬂ .Q - O - C - - 0
Municipal Engrs./Planrs. -0 5.2 3 Y -l -0 -0
Economists 1.0 Lell 0 . 0 ol « 0 «d
Landscape Architects -0 1.0 ¢ .0 - U -0 -0 -0
Surveyors 1.0} bGa S 5AD 1.0 3.5 e O 0
_Svstems Analysts 1.0 4.0 2 0 .0 -0 1.0 -0
chemists » {1 Za i} «0 o 4 U 1.0 4.0
TECHNICIANS | 3.3 28.0 1R7.0 2,0 TU.D 6.0 4.0
Draftsmen 3.0 1515 158.0 4o O 1.0 .0 .0
lqstrumentmen 0 1.0 5 .0 T U .0 .0
Field Crew .0 2.1 19 .0 2.0 4.0 2.0 .0
Computer Programmers o0 € 3.0 . U .0 .0 .0
_Inspectors N Yo 1.0 3.0 65«0 4,0 5.0
2 «5 171.7 409 ,7 28.03 10645 23.1 11.0
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Table D-1
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 941
Consulting Engineering Firms Engaged in Water Pollution Control
in the USA,

D
Number of Employees
Licensed or Car’;iﬁvad DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
ki 5
c B B = & . a
& | &3 | &8 | 4 2 | £
PROFESSIONAL STAFF 643%.6 184.0 724%3.n 321af) RI23.5 17776 7247.0
Water Résources Planners 53,5 2.0  S.pn 14600 260.5 16540 21.0
Civil/Sanitary Engineers IPZUr.0 141.1t ag.p a5, 222%.1  795.7) 795 .0
Civil/Structural Engrs. 2g7.0 «i} 25.N  29.0 93%5.7 ?768.3 25 o}
Civil/Sails Engrs. \ 2u42.5 1.0 13.0 ?1.0 181.2 1200.3 20 -0
Mechaniea‘ Engineerg' T T02.4 Gaell 4y L 1 b 7.1} The a® 92 11 0
Electrical Engineers 4177.2 4.0 19.0 28,0 57%.6  =3.0 4.0
Chemical Engineers 117.0 Sefi 2.0 T 138D 4q,q 27 o1
Architects 322.0 1.0 afi 28.0 30f.0 32.4U 1.0
Geologists 2.0 1.0} 1a0 -0 89 .0 22.0 9 . {j
Hydrologists S60 1.0 1.0 201 57.0 41.0 .0
Biologists .0 o [ o ol 18.0 S 7 <01
Municipal Engrs./Planrs. ?3R.2 2.0 5.n 12.10 256.2 &6l 3.0
Economists 2.0 1. U o ofl 31 .00 15.0 2«0
Landscape Architects S56.0 «0 Ny Sy £7 .0 11.0 Ny
Surveyors L Ra, R 29§ e O o Gt} 1113 4., n 1.0
| Systems Analysts 2€ .11 1.0 s.n 1a 520 22.0 €40
Chemists 22«0 -0 o e Q) 72 W 13.0 17 .9
TECANICIANS 1686.5 4.0561.0 493.0 208.5  13.0 10.0
Dfaftsmen RR.O 1e3 80RO 313.0 a] LIt 4afl 2.0
Instrumentmen 11.6 T 3.0 32.0 T i) « 0 «{
Field Crew 18.0 a1 P4, 630 5.4 o .0
Computer Programmers 19.5 3.0 12.0 15.0  #1.5 7.0 2.0
Inspectors .0 « 1 6G8.T Traill bl 21} 2] -0

FESHL1  198.0 80g.n  880.0 53532.0 17°0.6 252.D
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Table

D-2

Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 47

Consulting Engineering Firms Engaged in Water Pollution Control

in EPA Region I,

101

D
Number of Employeas
, Licensed or Certified DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, CCCUPATIONS
B £ !
% i ﬁ PE
o . ) o . Ué a
g 5% 88 2 b = £
PROFESSIONAL STAFF GUELO a4, 11.0 96.0 641.0 285.17 3.0
Water Resources Planners 52.0 2.0 » 4.0 30.0 2.0 5.0
Civil/Sanitary Engineers ?78.0 31. 0 4§.n 41.0 275.0 1390 11.0
Civil/Structural Engrs. 62,0 « 0 u.n 14.0 62 - U 13.0 1.0
Civ“/s“"s E“m's. 18.0 - il 2 7] 13 .12 17.0 8-‘{}
Mechanical Eﬂgineefs 74,0} 1.0 1.0 11.0 T8 .11 1 u‘o i Q.ﬂ
Electrical Engineers 35.0 0 -Nn 8.0 52 a1} 3.0 o
Chemical Engineers 14.0 1.0 o 1e01 5.0 1.0 84D
Architects 15.0 N i 2.0 1".0 Gc n h.a
Geolngists 3ai) « 01 - il Q. - 4] 1 6{?
Hydroiogist 2 i} 1.0 o} A 1.0 ?.B ;‘_‘gp il .ﬂ
Biologists -0 « 0 o0 -0 2.0 el .0
Municipal Engrs./Plans. 32.0 2.0 - 2.0 3.0 10.0 .0
Economists 2.0 -1 N . 3.0 .0 .0
Landscape Architects 17.0 oM N U 25.0 2.0 -0
Surveyﬂrs 38.0 « 2 01 10.0 19.0 e ., .,Q
| Systems Analysts 6.0 .0 «N oM fa0 Se il 13
Chemists -0 . D N o1 s 2.0 14
TECHNICIANS T.0 3.0 £l 23,0 190 1.0 .gl
Draftsmen U -0 Bel 6£2.0 3.0 N <0
Instrumentmen -0 . 0 -n . -4 ol .0
Field Crew 0 « 01 -0 3.0 -} « 0 o
Computer Programmers 2.0 3.0 0 5.1 8.0 1.0 0
Inspectors 1.0 -0 -N 23.0 8.0 « 0 -0
49,0 47.0 17.0 189.11 E&E&U.3 286.0



Table

D-3

Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 103
Consulting Engineering Firms Engaged in Water Pollution Control

in EPA Region II,

102

D
Number of Employees
, Licensed or Certified DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
b £
s 3
k73 i [ 3 a
= . L - =4 o )
§ £% 3 g 2 = = &
PROFESSIONAL STAFF £25.1 73N 26 .0 £7.00 E7lel 233.6 3.0
Water Resources Planners 29 .1 2.0 1.0 7.0 16ati 18.N0 10
Civil/Sanitary Engineers ?52.5 16.0 180 161 282.5 115.0 11.0
Civil/Structural Engrs. 108.5 o 4 . E.00 125.27 4.3 1.0
Civil/Soils Engrs. 7Fe5 0 3.0 S.0 1.2 18.3 3.0
Mechanical Engineers 58.4 - 0 N S 78 .4 1 5. I? 2.0
Electrical Engineers Zu, 2 » 1 -0 501 S8.2 . n - u
Chemical Engineers 15.0 2.1 7 « 1 17.0 4.0 7.l
Architects ?29.101 e T -0 2018 20.10) 1.0 .0
Geologists o1} . N s {1 « 1} 7 a0 4.1 1.0
Hydrologists’ 2.0 L W0 o 4.0 S50 1.0
Biologists -0 N -n .0 .0 1.0 2.0
"Municipal Engrs./Plants. 17.2 . Nl .0 2.0 1.2 ! 1.0
| _Landscape Architects 5.0 o1 1 7.1 1.0 « 0 -0
Surveyors 57.8 3.0 ol 12.00 11.3 .U 1.0
Systems  ~lysts .0 . D N .0 4.0 Gotd 4.0
Chemist: T.0) « 0 - 1.1} 12.0 1.0 3.0
TECHNICIANS 2.0 o {1 3.0 1ID1.4 22.101 1.0 <0
Draftsmen -l -0 19.0 6 7.0 8.0 .0 -0
Instrumentmen - o 7 7.0 2.0 ) .0
Field cfew 2l - U 3.0 .13 -0 - 0
Computer Programmers -0 o0 1.0 7.0 1.0 » 0 .0
Inspectors 1.0 -0 5.0 22,0  10.O 1.0n -0
£35.1 23.01 S6.0 183.0 F93.0 736.6 33.Q



Consulting Engineering Firms Engaged in Water Pollution Control
in EPA Region III,

Table D-4
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 102

163

D
Number of Employses
, Licensed or Certified DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
: £
g 1 }2 S . o
= w t:‘ 5 [~ . G’? 3
& 82 | af 2 a £ £
PROFESSIONAL STAFF 711.0 24.0 9.1 PHLO FUZLO YRl 25 .0
Water Resources Planners 40 4.0 N o) 7.0 12.4 Va .D
Civil/Sanitary Engineers 262.0 15.0 11.0 . 25%.1 6 4 l,} 80
Civil/Structural Engrs. 91.0 .0 4.0 . 13 Yf -y 3 ? . ;i , . g
Civil/Sails Engrs. ?€.0 «0 2.0 .13 :fl: WU e : 1.
Mechanical Enginee;s 101.0 2.1 1% .0 Setl BR L0 i s. 1 }1. 0
Electrical Engineers 590 . g 3. ;‘ 3 3 ;;‘ -u Z- 2 . g
Chemical Engineers 13.0 o . - U 27 «i) -0 2.0
Architects 15.0 1.0 -0 o l} 27,108 1at 1.0
Geolo |Sts 2.0 .0 « 1 o1 11 .0 Z2.1] 3.0
Hyd[oglomsts Sall DY N o il R} L) | U
[“Biologists -0 .0 .n .0 3.0 1.0 2.0
{ > - j go 1y 1l e
Municipal Engrs./Planrs. 15. g . . g 1 -2 be 3 1-; :]i : ;, ; ;0
Economists - - - : o - el ol .
Landscape Architects 11.0 «0 o0 1.0 17,0 2.0 .0
Surveyors 500 -0 2.0 7.0 13 .0 .0 .0
[ Systems Analysts 4.0 1.0 1.0 Y 2.0 3] .0
Chemists 1 - 0 - [‘ oft - U 1[_3 . 0 - O » D
TECHNICIANS 5.0 . 0 55 .1 5 8.l 1A.10) 71 .0
Draftsmen -0 .0 S4 .0 b4l 2.0 » N Ni|
Instrumentmen -0 . .0 SaU U « 0 o0
Field Crew -0 1) 1.0 2.0 ‘(? . i;3 «0
Computer Programmers «0 e D N 1.0 4,0 2.0 <0}
Inspectors L Y « 0 o 1} Se i 1.0 « -
7060 248.0  A4.0 82,0 71f.0 186.0 750



Table

D-5-

Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 142

Consulting Engineering Firms Engaged in Water Pollution Control
in EPA Region IV,

D
Number of Employeas
) Licensed or Certified DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
B £
: y E ;
& , £ & 3 ; . =
= 53 35 & P = &£
PROFESSIONAL STAFF ERTL 14.0 42 o1 Z27.00 GO0R.1 1722.10  17.0
Water Besources Planners 28.10 Z. 0 o0 el 28 .11 14,0 .0
Civil/Sanitary Engineers 25840 100 1.0 10ta03 2 3R.1 620N £ .0
Civil/Structural Engrs. 950 - 0 3} 1.0 aj .0 20.0 4.0
Civil/Sils Engrs. 26.0 -0 -0 1.0 1F.0 2.0 -0
Mechanical Engineers 72.0 -n 7.0 4.0  T7%.5 3.6 1.0
Electrical Engifieers 53U 1.0 7.0 2.0 1.y .11 2.0
Chemical Engineers b0 . -1 1.1 1%.0 3.0 .0
Architects 530 -0 « ) 1.4 2Ta0 1.0 «3
Geo]ogists 3.0 o {1 1.0} o f) 2.0 03 1.0
Hydrologists, Tail « [} o » i) Zall 107 -0
Biologists 1.0 -0 .N . il 1.0 1.0 1.0
~Municipal Engrs./Planrs. 13.0 -0 e 1.0 1240 6ol 0
Economist -0 - -n .l 1.0 1.0 1.0
Landscape Architects 5«0 .0 N i} 7.0 .N 0
" Systems Analysts 1.0 .0 4.0 ! 0 .0 .0
Chemists 6o} 0 .0 o0 2.0 .0 1.0
D[aﬂsmen 1.0 1.0 41.0 Z25a1] Tall il =01
Instrumentmen -0 N 7.N 3.0 1.0 N .0
Field Crew « 0 o1 G 4.0 -0 P -t
Computer Programmers 14D . 0 N 1.0 o 1.4 0
Inspectors 1.0 -1 1.0 Z2.N 20 « 0 -1
590.0 1.0 1Us.0 62.0 E£12.0 12 3.0 17 .3
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Table D

-6

Numbers of Employees Licensed or Certified and the Number of Employees

Holding Various Academic Degrees in Each Occupational Category for 189
Consulting Engineering-Firms Engaged in Water Pollution Control

in EPA Region V.

D
| Lirarsed ar Cordtid DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
B =
ﬁ; e M 8 a
g | 83 | &8 | 2 | &
PROFESSIONAL STAFF 1207.5  26.0  .26.0  40.0 10393.5 266.0 33.0
Water Resources Planners 35.0 1.0 -0 2.0 25 o li 23.0 2.0
Civil/Sanitary Engineers 411.5 23.0 17.0 Se0 #11.5 117.0 16.0
Civil/Structural Engrs. 200.0 . 0 2N 7.0 161.0 3.0 5.0
Civil/Soils Engrs. { “06.D -1 -N e 42,0 21.0 3.0
Mechanical Engineers r12.0 1.0 4.n 5.0 123.0 9.0 1.0
Electrical Engineers 72.0 .0 N 2.0 82.0 3.0 1.0
Chemical Engineers ?7.0 1.0 2.0 .0 19.0 11.0 5.7
Architects .0 -0 . N 2.0 94 .{) 9.0 .0
Geologists 3.0 - N -0 .0 R.0 1.0 0
Hydrologists 13.0 - N . .0 10.D 6.0 1.0
[ Biologists 2.0 .0 .fl .0 a0 2.0 -0
Municipal Engrs./Planrs. hl1.0 -0 «N 1.0 54 .0 f.01 1.0
Economists 2.0 -0 -N .0 Fol) 1.7 1.0
| Landscape Architects <0 -0 - N -0 .0 1.0 .0
Surveyers 127.D - 03 1.0 14.0 31 .0 z.0 -0
[ Systems Analysts 7.0 o0 - N o .0 1.0 1.0
Chemists qV-B o 1l o 1.0 S.0 4.0 2«0
TECHNICIANS 2.5 «M 138.0 67.0 77.5 {399 3 9.0
Draftsmen ug.p « 0 271 52«0 49 .0 4.0 30
Instrumentmen 7.0 « 0 13.11 4.0 3ald « 0 -0
FieldCrew 9.0 « 0 T 8a1) 2.0 « 0 eil
Computer Programmers 13.% « N 3.0 -0 12.5 -0 1.0
Inspectors 15.0 ] 24 .0 3.00 10.0 » {0 «0
1300.0 26.0 1&0M.0 Ww7.0 117NN 0 2711. 0 420
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Consulting Engineering Firms Engaged in Water Pollution Control

Table D-7
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 89

in EPA Region VI,

106

D
| Licsnied or Cordid DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
2 £
g | s g g a
& 5§% ES 2 & = £
Water Resources Planners 30.0 .0 o0 1.3 28.0 10 2.0
Civil/Sanitary Engineers 177.0 7.0 7.0 7.0 153.0 52.0 5.0
Civil/Structural Engrs. 87.0 .0 1.0 .0 9c.Q 15.0 2.00
Civil/Soils Engrs. 26.0  1.p N 7.0 21.0 2.0 -0
Mechanical Engineers 94 .0 .0 70 Sefl B85 .0 3.0 0
Electrical Engineers 5%.0 1.0 20 5.0 T1.D 3.0 -0l
Chemical Engineers 18.0 .0 - N 1.3 22.0 5.0 -0
Architects 4.0 .n NG 2.0 1%.0 2.0 «0
Geologists 1.0 . N -0 .0 3.0 -0 -0
Hydrologists 3.0 .0 D 0 B0 5.0 .0l
Biologists 1.0 .0 .n .0 1.0 .0 .0
Municipal Engrs./Planrs. 3.0 o 0 1.0 .0 47.0 100 «0
Economists o1} . 0 ofl .0 2.0 1.0 -0
Landscape Architects Za.0 .0 N 0 40 o{l o0
Surveyors 38.100 o 4 a0 1.0 7.0 .0 N
[ Systems Analysts 2.0 o0 Ny .0 5.0 1.0 .0
Chemists 1.0 o (i -} o0} 4.01 1«11 20
TECHNICIANS ?26.0 «11 112.0 4 3.4 12 .0 « 0 1.0
Draftsmen 240 « 0 95 &N 1.0 a0 o U .0
lnstrumentmen .0 ol 7.0 21 0 ] .0
Fieldcrew o1 o N 10} u(j. g} -0 « 0 <0
Computer Programmers {1 N 201 -0 el -0 1.0
Inspectors 2.0 o 0 7.0 1] 10 o0 «0
£18.0 9.0 134.0 72.0 583.0 11 6.0 12.0



Consulting Engineering Firms Engaged in Water Pollution Control
in EPA Region VII,

Table D-8
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 60

107

D
f loyee:
Licoread or Cotfed DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
i £
2 in =0 g a
g | 8% | &2 LI - = | £
PROFESSIONAL STAFF s09%.00 19.1 16.1 1911 52725.0 122.0 9.0
Water Resources Planners - 2a.0 .11 - i} 1.0 201 12.0 2.0
Civil/Sanitary Engineers 189.0 13.1 7.0 1.0 182.0 E1l.0 2.0
Civil/Structural Engrs. 0.0 . 0 1.0 -N 34.10) 17.0 2.0
Civil/Soils Engrs. 19.10 SRR W ¢ -0 14U 7.0 -0
Mechanical Engineers 41.0 -0 N -l 33.0 2.1 -0
Electrical Engineers az.n -0 -t -1 5¢ .1 3.0 1.0
Chemical Engineers £.0 -1 -0 «0 1G.0 2.1 -0
Architects 32.13 ol .0 e U L0 3.0 -0
Geologists Zali o i) « N « D feU 0 0
Hydrologists Fall . Ml 1.0 .0 €.0 2.0 .0
| Biologists - 2.0 o0 N el 2.0 .0 .0
Municipal Engrs./Planrs. 18.0 - fl 2N Zel) 240 3.0 -0
Economists 1.0 11 o -0 ~a0 4.0 -0
Landscape Architects .0 . i) N .1 2.4 leD «0
surveyofs ay .l . € o fl 1S5.0 Tel} le.13 -0
| Systems Analysts 1.0 . il afi .0 2.l 4e0) -0
Chemists 8.4 ol 2 T o) 7l ol 1.0
TECHNICIANS 12.0 « I us . fi 231 14 .0 <0 -0
Draftsmen 4. . il 3301 14.1] 2af) 0 -0
Instrumentmen -0} .l a.n 8.0 o1l o] .0
FiEIdcmW .0 Y 2ef1 2.1 o’ -0 -0
Computer Programmers Z.4 « 0 ot 1.0 2.0 o0 .0
Inspectors 5.0 efl 2.0 2.0 15 .13 e ld -0
521.0 19.0 61.0  42.0 539.0 122.4 2.0




Consulting Engineering Firms Engaged in Water Pollution Control

Table D-~9
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 37

in EPA Region VIII,

108

f“ D
Number of Emplo
. Licensed or Cerptifi‘;;ns DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
B £
E: |, e Ry g . ; a
&5 | 8% | &8 L @ 2 £
PROFESSIONAL STAEF . 159.0 .0 9.0 Se 162.0 $8.0 10.0
Water Resources Planness. . 12.0 T N -0 1.0  15.0 3.0
Civil/Sanitary Engineers 670 Ny 3.0 .0 56 .0 24.0 3.0
Civil/Structural Engrs. 35.U Y] -0 o 41 .0 9.0 1.0
Civil/Soils Engrs. 7.0 . 0 « .0 20 5.1 <0
Meghamca[Enginee;s S.0 o 13 20l 1.0 .} 2e1) -0
_Electrical Engineers 4.0 « 0 1.0 0 £ ol .0 -0
Chemical Engineers - 2.0 -D o .0 1.0 -0 1.0
Architects ) 7.0 « 8 - 0] 9.0 o0 «0
Geologists 2.1 » 0 .y -1 2 a0 1.0 1.0
Hydrologists 2.0 « 1 N o0 N1 1.0 1.0
.._Biologists 1 - U 0 . 4 . ﬂ ? - U « 0 -D
Municipal Engrs./Planrs. 2.0 . 0 Iy «0 + 1 1.0 -0
Economists -0 -9 - -0 -0 N -0
Landscape Architects 1.0 -0 - .0 «0 . 0 -0
Surveyors 12.0 .1 3.0 4.0 4.0 .11 .0
[ Systems Analysts -0 -0 N .0 - .0 -0
Chemists «0 -0 oD ] 2.4 o 1 ¢
Draftsmen N + N 2.0 Sefl Z.0 -1 .0
Instrumentmen 4.0 -0 «D .0 W) .0 .0
Field Crew -0 -0 oM o fl 1.1 ) .0
Computer Programmers .0 0 N .0 1.0 .0 .0
Inspectors U « 0 2.0 N 2.0 -] -0
163.0 «0  1%.0 10.0 15%.¢  58.0 10.0




Consulting Engineering Firms Engaged in Water Pollution €ontrol
in EPA Region IX.

Table D-10
Numbers of Employees Licensed or Certified and the Murnber:of -Employees
Holding Various Academic Degrees in Each OccupationallGatggory for 97

24.0

109

D
Number of Employes
; Licensed or CartiﬁYm s DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
3 £
& W = g . v 2
g g3 58 2 < = £
PROFESSIONAL STAFF 6EN9.10 2440 17 .0 32.0 SUFRWD  2720a0 stl.0
Water Resources P!anners 89,5 6.0 1.1 .4 26.5  21.0 3.0
Civil/Sanitary Engineers 179.0  184.0 & un 2.0 1560  E3e0 150
Civil/Structural Engrs. 117.5 .0 N .0  72:5  38.0 3.0
Civil/Soils Engrs. 27.0 . 0 1.1 z.0 1401 226.0 2.0
Mechanical Engineers 58.0 2.0 2.0 5ei) 650 14 1e0 1.0
Electrical Engineers 33.0 2.0 1.1 2.0 474101 ~6e 0 <0
Chemical Engineers 7.0 o0} Ny .0 gy ~Ra1) .0
Architects 19.0 .0 .0 -0 16D 5.0 D!
Geologists ZR.1) 1.0 #0 o U 35 .00 3.0 240
Hydrologists 11.0 N -n 1.0 F«O 11.90 3.0
Biologism OU -ﬂ -D .ﬂ 1-0 : 2|ﬂ wQ:U,:
Municipal Engrs./Planrs. 23.0 1.0 2 o0 L0 240 6.0 .0l
Economists 2.0 N «N -0 4.0 3.0 2.0
Landscape Architects 7.0 . 0 o -0 BN 3.0 -0
Surveyors ‘ 9.0 -n 1.0 17.0 .0 N .0
| Systems Analysts 1.l .0 .0 N 4.0 2.0 1.0
Chemists 3.0 -0 .0 2.0 11 .0 2.0 5.0
TECHNICIANS - 20 ¢ 48 .0 2.0 0.1 2.0 .0
Dl'aftsmen o e f] X2 .0 21.1) Teli {1 a0
Instrumentmen -0 .0 2.0 .0 -0 .11 .0
,Fieldctew .0 - U 2.0 1.0 1.0 « 0 ~0
Computer Programmers <0 o0 1.0 78} d.Q 2.0 o
Inspectors ' 7.0 .t 10.0 9.0 2.0 . 1] «0
f11.0 60 65.0 52640 222.0 41.0




Consulting Engineering Firms Engaged in Water Pollution Control
in EPA Region X.

Table D-11 B :
Numbers of Employees Licensed or Certified and the Number of Employees
Holding Various Academic Degrees in Each Occupational Category for 57

110

D
Number of Employe
A Licensad or Cortified DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
= <
2 ] = g . ; a
g &% 88 3 = 2 £
PROFESSIONAL STAFF 351.0 .0 11.0 8.0 292.0 64.0 5.0
Water Resources Planners 18.0 .0 .0 .0 17.0 3.0 .0
Civil/Sanitary Engineers 171.0 .0 2.0 2.0 s LI 28.0 2.0
Civil/Structural Engrs. S0.0 .0 oM -0 41 .0 12.0 1.0
Civil/Soils Engrs. 12.0 .0 Al .0 8.0 2.0 1.0
Mechanical Engineers 41.0 -0 3.0 .0 36.0 4.0 .0
Electrical Engineers 27.0 . 0 11 U 25 (i 2.0 0
Chemical Engineers 4.0 | .0 <0 3.0 1.0 1.0/
Architects 31 .1 S & <7 0] 32 0} 2e 1} ol
Geologists «0 - 1 -0 0 P ¢ 0 o
Hvdl’mﬂgism 20l o i « 0 « 0 20 .} -0
Biologists .0 .1 N .0 -0 1.0 1.0
Municipal Engrs./Planrs. 15.0 .0 2.0 .0 260 7.0 -0
Economists «0 «D « 0 -0 1.0 ‘e «0
Landscape Architects 7} .0 - U 2.0 1.0 1]
suweyors. o 28.0 « 0l 2.1 Gall 211 «{(1 -0
" Systems Analysts N1 .n -0 .0 1.0 .0 0}
Chemists .0 - 0 o1 -0 2.0 1.0 .a
TECHNICIANS 1%.0 »N o 24.n 12.0 2.0 1.0 .0
Bmﬂsmén 11.0 « N i5.0 441} 1.0 « '00
Instrumentmen -0 . 0 50 fel) <0 . 0 -0
Fi8|dc|'ew | oﬂ‘ 0N -0 <0 e (J «0
Computer Programmers o0 o 0 2l .0 a0 N oil
lnspectm’s Z.0 « 0] 2.1 ’ -« U 1.0 l.0 «0
1248,0 o fl 35 .10 18.0 294.0D 6%5.0 6.0




Table D-12

Numbers of Employees Licensed or Certified and the Numpber of Employees
Holding Various Academic Degrees in Each Occupational Category for 18

Consulting Engineering Firms Engaged in Water Pollution Control
Not Class:.f:ed by EPA Region,

D
| Livemod or Conifid DEGREES
SCIENTIFIC, PROFESSIONAL
TECHNICAL, OCCUPATIONS
B <
g w [ iy
2 w = g ; o
g 5% 35 L 4 s £
PROFESSIONAL STAFF 387.0 11.0 29.0 19.0 352.0 167.0 21.0
Water Resources Planners | 5.1 4,1 3.0 2.0 26 .0 1% 1.0
Civil/Sanitary Engineers 157.0 Fa il 8N 7.0 108.0 7.0 5aD
Civil/Structural Engrs. s0.0 .0 6.0 1.0 GER.0  3d.0 5.0
Civil/Soils Engrs. 18.0 P 4 .1} 3.0 Beil 1.0 2 -U’
Mechanical Engineers 465.0 « 0 3.0 o0 48.0 deli 1.0
Electrical Enginee;s ug .01 « 0 4.n 1.0 50 [0 1 0.0 -0
Chemical Engineers 5.0 1.0 Nt ol 7.0 5.0 2.0
Architects 17.0 .U » 1 1.0 2.0 Zell 0
GQOIOQiStS 2.0 ] My « 0] 2.0 le0 0
Hydrologists 1.0 o 03 -0 -0 -0 5.0 «{
Biologisﬁ «0 -} « o (] «f) oﬂ «J
Municipal Engrs./Planrs. 1.0 -0 -0 -0 2.0 -0 .0
Economists 0 «D « 0] -0 «{} 20 0 2.0
Landscape Architects 2.0 o0 o0 0 2.0 .0 «0
SUNeyors 4,0 « 0 1.0 20 4.0 o {1 <0
| Systems Analysts 4.0 N N 1.1 4 o1} 2.0 1.0
Chemists .0 . N P N 4.0 2.0 7.0
TECHNICIANS 3.0 0 39.0 31.0 a.n 1.0 <0
Draftsmen .0 ofi 25.0 18.0 2.0 <0 .0
Instrumentmen .0 o0 3.0 .0 0 .0 o
Field Crew 3.0 .n 2.0 .l o TN |
Computer Programmers .0 0 3.0 3.0 4.0 1.0 .0
Inspectors .0 .0 6.0 100 2.0 U .0
3I80.0 114 68.0 50.0 361.0 168.0 21.0
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711

Table E-~1

Projected Manpower and Training Requirements for 941 Consulting Engineering Firms Engaged
in Water Pollution Control in the USA,

E
. . No. of employ-
if Federal Monitoring of Industrial &
What are your Firm's Projected Stream Poliution !!;?,99““3"‘9"“‘9_ ::;:m:‘n::d
Manpower Requirements private firms, how many of what type Training During
employee ) yvo‘uld’you require to handle Next § years.
SCIENTIFIC, PROFESSIONAL weekly monitoring of: y
Times a
TECHNICAL, OCCUPATIONS pbbprg et Lovi g
Federal Aid Fed. Aid ‘g
2 2 g g £
& & = £ g
1972 1976 1972 1976 P & = 5% 3
PROFESSIONAL STAFF 8690.8 11929.5 11219,0 16708,5 1202.3 1812.1 2888.0 2248.0 1650.0
Water Resources Planners 456,5 666.1 618.6 979.7 77.5 114,5 182.0 168.5 117.0
Civil/Sanitary Engineers 3258.6 4247.8 4221.5 6161.0 385.5 588.5 947.6 925.0 678.0
Civil/Structural Engrs. 1035.6 1410,1 1276.5 1871.0 23.1 29.2 42,3 219.5 183.0
Civil/Soils Engrs. 301.6 417.1 394,0 541,0 11.0 14,0 22.0 65.0 50.0
Mechanical Engineers f 777.5 1096.0 985.5 1486.0 65.2 105.4 196.5 185,0 165.0
Electrical Engineers 1 651.8 877.8 818.0 1172.5 39.2 60. 4 96.5 139.0 117.0
Chemical Engineers 209,1 393,1 305.1 621, 2 82.9 119.9 190.5 98.0 68.0
Architects 290.0 376.6 354,6 467.2 2.0 2.0 2.0 81,0 17.0
Geologists 124,0 165.1 155,1 232,2 10,0 17.0 30.0 29.0 13.0
Hydrologists 129.0 214.6 174,1 308.7 57.5 78.0 113,56 39,0 32,0
Biologists 57.0 112.1 92,1 174, 2 88.3 139,1 217.0 27.0 10,0
Municipal Engrs./Planrs. 383,7 547.5 526.5 773.5 12.0 20,0 30.0 89,0 71.0
Economists 63.0 99. 6 89.1 145, 7 3.0 4,0 5.0 10.0 6.0
__Landscape Architects 91.0 118,6 112,1 153,7 3.0 5.0 7.0 5.0 5.0
Surveyors 652.4 837.6 810.0 1139.0 24,5 33.0 46.0 63.0 49.0
" Systems Analysts 99.0 158,1 133,1 227.2 40,5 54,5 78.0 38.0 26.0
Chemists 111,0 191, 6 153,1 254,7 277.0 427.6 682,0 67.0 43,0
TECHNICIANS 7038.7 9772.4 9467.1 13722,7 977.8 1410,4 2381,9 1211,5 759,0
Draftsmen 3503, 8 4839,3 4530,0 6649,.5 103,0 159.0 229.0 577.0 364.0
[nstrumentmen 665.3 930,1 873.0 1195,0 66.0 113,0 194.0 85.0 74.0
Field Crew 1077.8 1564,3 1564.5 2272.5 454,0 514.,5 866,0 134,0 123,0
Computer Programmers 236.5 315,1 290.6 426.2 53.2 69.4 116.6 52.5 41,0
Inspectors 1555,3 2123,5 2209,0 3179.5 301,6 554.,5 976.3 363,.0 157,0

15729.5 21701,9 20686, 1 30431,2 2180,1 3222,5 5269.9 3459.5 2409.0




St

Table E-2

Projected Manpower and Training Requirements for 47 Consulting Engineering Firms Ehgaged
in Water Pollution Control in EPA Region I, ‘

t
Hf Federal Monitoring of industrial & No. of employ-
What are your Firm's Projected Stream Poliution were Con tracted to oes ‘.‘”md ::d
Manpower Requirements private firms, how many of what type m‘_“',. IdVll!
. employee would you require to handle T"mm‘ During
SCIENTIFIC, PROFESSIONAL weekly monitoring of: Next § years.
At Present At Two Times .
TECHNICAL, OCCUPATIONS Levels of Present Levei g
Federal Aid Fed. Aid g
2 2 g €T £
£ £ g &£ &
] & 2 t g g
1972 1976 1972 1976 g 2 = 5% S
PROFESSIONAL STAFF 1138.0 133841 1420411 17505 3645  S6ell 95.0 276.0 245.0
Water Resources Planners 76.13 1080 9«1 132.u 2«5 2.5 5.0 37 .0 37.0
Civil/Sanitary Engineers 45 9.5 529.5 AOD.N £ 871 1f.0 22 .5 36.0 183.0 110.0
Civil/Structural Engrs. 11 8.5 14%.5 145.5 198.0 «0 . «D° .0 31.0 28.0
Civ||/50i|s E“gfs. 7T 3.5 41 .5 4 7.1 &1 .0 o) {1 0 e .0 6.0
Mechanical Engineers ﬂ 107.5 129.5% 134.01 162.° « U -0 1.0 ie .0 12.0
Electrical E—ngi_“eers » 3.5 53 .5 B 2.0 74 <5 « 0 o} 0 7 0 6-0
Chemical Ensineers 1511 21 .1} Z28.0D 32 .0 2e {1 2 0,0 le g B .0 8.0
Archimts 27«0 21 .0 The& un .5 « 1) «{ -0 2.0 3.0
Ge@gists Q. 0 12 0 11.0 16 i} « 0 ol « 0 400 1.0
Hvd[ologists 12.1) 200 .1 16 28 o0 1.0 1.0 2. 0 5 W0 5. oy
Bin'ogists ’ e 1} 7 ol G} 7 oI 1.0 7 «il 4.0 z.0 1.0
Mu“icipal Eng{s.mr& 6 E. N T 0 5 21 108 .0 -0 «{J 0 5.0 11.0
] Economim 8.1} 10U 11.10 12 of1 ol o) .ﬂ 1.0 -0.
Suwﬁynrs SGD‘S 76 05 Tq.” 1135 .l"i uﬂ -0 00 1.0 1.0 )
| Systems Analysts 17.0 22.0 12.04 25 ot o li 0 1.0 .0 9.0
TECHNICIANS | 8060 104D 1Ary.s 1374 o7 45,0 2.5 150.0 48 .0  84.0
_Draftsmen I 4110 50%.0 3532.0 €61 .0 3.0} 1.0 20 25.0 58.0] .
__Instrumentmen I' B2.% 95 «5 91.4y 1270 2.0 4.0 7.0 1.0 . 1
Field Crew | 9.5 95.5 93.5 130.5 17.0 30.5 53.0 7.0 10.0
Computer Programmers | S59.0 £ .0 74.00 99.0 2.0 3.0 5.0 4.0 4.0
Inspectors IL 198.0 2N GO 3570 21.0 42 .03 83,0 11.0 12.0
191 4.0 2382,.0 2520.% 3125.0° -81.5 13 .5 285.0 324.0 329.0
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Table E-3

Projected Manpower and Training Requirements for 103 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region II,

E

Computer Programmers

Inspectors

24403 216403 3130 4500

40.U  T2.0 134.0

if Federal Momto;'mg of industrial & 2:;::::'::;
What are your Fi_l';%‘l's Projected Stream Po!lutvon were Con tracted to require advanced
Manpower Requirements private firms, how many of what type Training During
empioyee would you requ-re to handle
SCIENTIFIC, PROFESSIONAL weekly monitaring of: Next 5 years.
imes ;
TECHNICAL, OCCUPATIONS e o Lo g
Federal Aid Fed. Aid g
| 2 g g £ £
g z = 2E 2
& & a & g
1972 1976 1972 1976 g 2 = 5% 3
PROFESSIONAL STAFF FHY 723 1027 02 1 2701el] P0Z8 LS 1375 198.1 U5 .4 I30.0 17T7.0
Water Resources Planners ). (i ST I ag .7 1310 18 ol 29.0  20.0 3.0
Civil/Sanitary Engineers 43 F. £ 8597 .6 59 5«5 CO0R . 05a1) Of o {1 92,0 142 .0 8§ 5.0
Civil/Structural Engrs. ?f}.f 141 .5 11%.040 197.0 2.1 3.7 S5« 3 36 .0 15.0
Ci\ril}'SoilsEngrs 3 7.5 SZ . 51.0 7? of? .0 4 .} 7.0 12 .0 1«0
Mechanlcal Eﬂglnem 7 4.5 } 15 .0 1N« 1) 1 £G Wi fa? 104 17.5 25 00 1 8. a
Electrical Engineers Bh.3 .3 Pe.u 127.0 4e? 7.4 14.5  27.0 17.0
Chemical Engineers 171 47«1 2241 54 .2 7e? 8 .4 13,5 14 .0 7.0
Architects 1 5.1 24 1 "1 9. T .7 . il .y « 0 4 0 « 0
Geo'ogists 1 Q,f ?Efi} 2J1 27 o3 el 2 al) Sall 3 W0 uﬂ‘
Hydrologists 1 ;--‘Ai 0 .l 1 2.1 Y ,7 Fe B Tals 12e6 8.0 2 0]
Biologists e U 7.1 74 9.2 7.3 .6 11.0 2.0 2.0
Municipal Engrs./l—’!anrs. 7 {F_’,. 2 47 . % iF.5 %! .'” Yoti 2l .01 g.u 2el}
e §a 0 17 . 8.1 13 o7 1.0 1l 2.C 2.0 0|
Landscape Architects 4.u 7. ] “el . -0 LE 1.0 2.0 -0
~Surveyors §9.4 99,9 87,0 14i.u ol 11U 16.0 7.0 7.0
_Srvstemsﬁnalvsts 1 fa1} 28 W1 17.1 37 .2 Gaf} 3.0 1.0 11.0 2e0
Chemists 260 37 .1 32.1 3.7 28.3  4lel  T4.0 7.C 6.0
TECRNICIANS 75742 1077.9 Suo.l 1877.7 1N7.2 182.4 327.6 184.0  77.0|
Draftsmen 33%.7 532.5 437.5 771U R.01  10a3 17.0 88.0 40,0
lnstrume“tmen 68&3 C]7 mq 81.” 1 ?q‘u[f 1 D-Q 15 -” ?S-U 9&0 M.U
" 1 7.1 25 «1 1 9.1 31«2 u, ? 4 .U Re B b U Lol

65 .0 13.0

S, X77.5 E33.0

518.0 254.0
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Table E-4

Projected Manpower and Training Requirements for 102 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region III.

E
1f Federal Monitoring of Industrial & :‘;‘::p:';:::&
What are your Firm’s Projected Stream Pollution were Con tracted to require sdvanced
Manpower Reguirements private firms, how many qf what type Training During
employee would you require to handle
ISCIENTIFIC, PROFESSIONAL | weekly_monitoring of: Naxt § years.
Times :
TECHNICAL, OCCUPATIONS f:u:::s::t atgm: Levei =
Federal Aid Fed. Aid ‘i
2 2 g ET £
2 2 = s 2 5
5 5 g =€ =
@ & o g g
1972 1976 1972 1976 Y 2 e &% 3
PROFESSIONAL STAFF QU ety 128740 1227400 1883410 188542 22%.5 204.0 291.0 133.0
Water Resources Planners 43,0 72 .0 771 1384140 12.01 15 4} 2 3.0 20.0 4.0
Civi|/Sanitary E'nginee;s 32 5.0 494.0 2T B 16 .0 3I8.5 58 .U 2.2.0 107.0 ‘ 55.U
CiVilIstﬂlcmral Engfs- q QQ { 1 3"! -l 1? 2& U ? (]f\ ofi S5all ] QU l 20 g 3‘; .C’ j. l 3
P s 24.0 ug . n 358.0 G7 0 .l -l - o U . -
a:;zg:;:%;?mm 7S 119.0 102101 15930 2l 13 &t} 22.0 31 .G Zlell
_Electricalﬁngineers SR, 12%in 12000 165 .0 Seti Q,Lu 1g.0 21.0 1}.9
Chemical Engineers ¢ 9.0 43 .y u S,y &2 1 10.0 14 03 4.0 234G 1500
Aﬂ:himcts PAEPRY 22 ot 28R.1 g .n "Ofi «{} 0 5.{3 .ﬂ
Geologists. oo 274n 2040 420 i.0 1.0 1.0 5.0 7.0
Hydrologists 1.1 29 o1t 2213 47 o0 l11. 1518 IR {3 5.0 7.0
'—Biuiogists R. 4 13 Wi 172.0 ?1 o} 1707 645 39-[.3 £ oLl 2ell
Municipal Engrs./?lants. T teil S Bl.0" 3.0 1eil Py .0 7 0 l.1
Economists fe il 20 Bafl 21 o ot) o .0 1.0 .0
Landscape Architects 1 Qe il 23 .U 27T wis 23 . N ,[1 o« oL j,r_)
Surveyors £7.0 11F.0 110 153.0 2.1 4ol 5.0 : .0 2.0
.-_svstems A“alvsts S 1) 14 « 1} 1 ool }?_U ol T ell 8 N ] 12.0 o ;L - D
Chemists R, U 14 .0 170 19 T1.8 50 el 7Ea0 S .0 1.0
TECHNICIANS 951.5 13A7.7 13864 ;1?;::;3 W 82.0 14%.6 282.0 1798.0 52.0
Draftsmen 2745 700 "7 a1 T3 L0 11.0 1% oli u3.0 112.0 254U
Instrumentmen ©7.5 1R/1.0 12600 185.0 11.0 12.0  47.0 17.0  20.0
Field Crew 13805 19240 18S.10 27940 T D.4 2.1 £ 4.0 3% &0 2.4
‘ Cnmbuter Programmers T Peu R el 2B 3. et} T 1llaU 8.0 .0
Inspectors “ 71.i 727 -Ll "r 3.&1 37245 261 5040 1L2.0 25 .U 5.0

185 0.5 76 T o 261 740 "‘-‘llﬁ%l"

228.2 7277.5 6260

439 .0 12C.0
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Table

E-5

Projected Manpower and Training Requirements for 142 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region IV,

s

E
l 1f Federal Monitoring of Industrial & g':’::';‘bz :
What are your Firm's Projected Stream Pollution were Con tracted to uire
Manpower Requirements private firms, how many of what type 'T'rzinin:‘(;umring
empioyee would you require to handle
SCIENTIFIC, PROFESSIONAL weekly monitoring of: Next 5 years.
Times .
TECHNICAL, OCCUPATIONS ll b esout Leve g
Federal Aid Fed. Aid 3
g g £ E'g £
2 = s e E =
& @ = £é g
1972 1976 1972 1976 & 8 e 5% S
PROFESSIONAL STAFF | 95 2.0 1225 oft 1256.5 173N 207.2 3275 523.0 717.0 153.0
Water Resources Planners u .0 89 o[t 62405 28 .01 2t} 7 il 4.0 13.0 ° 1l4.0
Civi!/Sanitary Engineers 37 %13 485 . ag .y £ 67 .0 F7«2 11745 192.0 a8 .0 75%5.0
CWiIISchmral Engrs' 11 5.0 1 a4 .1 14 Uo (3] 1 88 .12 4.0 .0 4.0 13 .0 9,0
Civil/Soils Engrs, 18.U 281t 28.0 37.0 .0 .01 .0 1.0 1.0
Mechanical Enginesrs 37.5 131.5 170.5 16845 11.8 19.0 33.0 17.0  1l4.0
_ElectticalEngineers G845 135 126400 186845 Te0d 13 .0 2U.0 13.0 11.0
Chemical Engineers 11.0 1540 18.0  28.0  20.0 0.0 88.0 11,0 5.0
Architects 260 44 W0 4l.01 54 W 1101 oi) <0 1.0 .0
Geulogim fa 1 7.0 Ca il 12 -1 w1} ol « 1.0 1.0
Hvdrnlogis-ts Bail G W0 121} 14 0 B0 12.0 17.0 4.0 3.0
Siu]ogists ZTall 7.0 P 14 .0 1811 27 o1} 42.0 4.0 2.0
Municipal Engrs.fﬁlanrs. 21l.0) 32 .1 2R.0 84 .10 2«0 b} 5o 00 8 o0 2.0
Economists 5.0 9.0 1G.0 15 .0 1.0 1.0 1.0 1.0 1.0
Landscape Architects 1 3.0 15 .0 12.74 22 W0 o0 .0 .0 1.0 .0
sl“'vgyoys 8 4.0 110.1) 1168.0 157 .0 U, i) [ 9. 0 5 .U 7.0
| Systems Analysts Ga U 12 .0 15.0 25 0 8.1} ‘ Gl 10.0 5«0 4.0
Chemists 2. 0 23 .0 1.0 18 .0 56«01 RY .U 18 U0 13.0 14.0
TECHNICIANS 102 700 13605 14l 3.6 1964 &7 17 1.0 2 7T0a0 425%.0 129,0 3.0
Draftsmen 47 1.{1 B 2211 539400 B BT .0 Seil 26 o3 27.0 52 .0 4 2.0
I Instrumentmen 11 417 1 53,5 159, 3 221 .5 172.1} 190 2 %0 13 .0 7.0
Field Crew 20 8.1 265 .5 280.0 379 .5 59.0 3.00 13 6.0 19.0 11.C
Computer Programmers 290 47 .0 3%.0 53 .0 13.0 110 17.0 £ .0 5.0
'"spectors 205. 0 271 .5 29 2.0 4275 72.0 131.0 2i6.0 39 -0 25.0

198i1.0 2595 .5 265 9.5 3700.7

ITR«2 H97.% Busg.d

Tug .0 253.0
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Table E-6
Projected Manpower and Training Requirements for 189 Consulting Engineering Firms Engaged

in Water Pollution Control in EPA Region V,

26R 4.01 36 TS .0 Z674.01

t
if Federal Monitoring of Industriat & No. of employ-
What are your Firm's Projected Stream Poliution were Contracted to o '.“m to
Manpower Requirements private firms. how many of what type m""m
employee woufd you require to handle T“mm' n“m"
SCIENTIFIC, PROFESSIONAL weekly monitoring of: Next § years.
TECHNICAL, OCCUPATIONS " Dot Lo g
Federal Aid Fed. Aid g
“ -
g g 5 £ E
= 2 8 2L Iad
@ @ a £8 g
1972 1976 1972 1976 ® 8 8 23 §
PROFESSIONAL STAFF 1u65.5 1989.5 2028.5 2927 .5 195.5 295.5 466.0 334.0 306.U
Water Resources Planners 53.0 70.C 87.0 114.0 14,0 22.0 31i.0 21.0 13.0
Civil/Sanitary Engineers “ 436.5 FA7.5 T4R.5% 1126.Ff 700 10US.0G 158.0 116.C 87.0
Civil/Structural Engrs. 211.0 287.0 271.0 380.08 7.0 7.0 7.0 25.0 63.0
CivilfSnilsEnm's. 7.0 8a .0 8514} 112 ol 1.0 1.0 ?.C 12.0 15.3
Mechanical Engineers 16 S.01 227.0 21%.0 315.0 168.0 78 W[ t4.0 21.0 37.0
Elecu'ical Engineel's 27.0 113 .01 12 7.10) 1 79-4” Teid 10.“ 1500 12 cU 20.0
Chemical Engineers 4?2.0 B0 <0 58,10 89 .N 11.5 156 02 25.0 11.0 17.0
Architects 95.0 118.00 125« 156 .0 o0 1.0 1.0 %2.0 9.0
’ Genlngim " Be 17 .0 9.0 16 .01 P «0 « 0 1.0 1.0
Hydrologists 0.0 27 .13 210 37 ofs 8.0 9.0 12.0 4.0 3.0
Biologists 8.0 11 0 12.0 15 o1 10.0 1F < 29.0 4.0 1.0
Municipal Engrs./Planrs. 57.0 82.0  80.0 117.0 1.0 1.0 1.0 3.0 16.0
Economists he N1 8.0 q.101 13 .0 o 0 o0 . C o0 2.0
|_Landscape Architects e 7 W4} Eoft 9.0 1.0 1.0 1.0 1.0 1.0
Surveyors 122.11 142.0 152.0 25 «f} PR 5«0 9.0 12 .0 14,0
| Systems Analysts 10.0 14 .N 1.0 22 W0 7.0 1.5 15.0 3.0 5.0
Chemists 9.0 17 .0 14,1 22 o0 61.0 £3 W0 9 5.0 10.0 2.1
|TECHNICIANS 1197.5 158545 1645.% ?2399.% 2641 223.00 278.0 268.5 227.0
. |_Draftsmen S4TeS THS TI5.45 11 (B o 22.u1 39 o) 41.0 111.0 118.0
Instrumentmen 11 4.5 151.5 15800 214N fel 13 .1 22.0 21.0 22.0
Field Crew 22 8.0 F12.0 4N 8270 8G.0 8740 135.C  26.0  36.0
Computer Programmers u 31.5 42 .5 41.%  S58.5 Foil 11 .0 21.0 245 7.0
Inspectors 77 6.0 38 60T7.0 59N B8 93.0 159.0 S0 44,0
572741 1.5 S36.5 Su4.0 598.5 - 533.0
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Table E-7

Pro;ected Manpower and Training Requirements for 89 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region VI,

3 ‘
~ If Federat Monitoring of Industrial & No. of employ-
What are your Firm's Projected Stream Pollution were Contracted to o5 expected to
Manpower Requirements private firms, how~ﬁ"15nv of what type Tequire ‘mn,“d )
employee ‘would you require to handle Training n“"“’
SCIENTIFIC, PROFESSIONAL weekly monitoring of: Next § years.
TECHNICAL, OCCUPATIONS e bl g
Federal Aid Fed. Aid g
g g g e £
| g0 2 | 2| 38| ¥
1972 1976 1972 1976 Y 3 ] 5% S
PROFESSIONAL STAFF SH 8.0 818 . 739.0) 117U0.0G  180.0 210.0 7?57.0 189.0 173.0
Water Resources Planners T1a.0 32 .45 39.10 SR LI 5e i 5 W0 7.0 14 .0 17.0
Civil/Sanitary Engineers 192.00 ZET.0 252.1 4 13.0 3 (9 795 136.0 78 .0 5bed
Civil/Structural Engrs. 88«0  TT.n 790 111.0 .0 -l .0 5.0 1lZ.U
Civil/Soils Engrs. 1.0 1.0 1u.n 20w 0 af} .0 3.0 5.0
Jecha“ical Engi‘neers 4 5.0 78 WG 6 tell 109 .0 7 et} B MY 24,0 19 .0 SZel
Electrical Engineers T 7.0 E7 ol1 5fhien ]5 i ?2a 11 2 1) 240 14 .0 19.0
Chemical Engineers 2 3.0 42 s 28,11 57 o 12.7 2t aS 36e0 5 W0 8.0
Arc‘“mcts 8a 11 12 .t} R} 15 Wi o i o « 0 «{ o U
_Geologists 7.0 3.0 3.0 5 ofi ?eli 2.0 3.0 1.0 1.0
Hydrologists 11.0 18 .0 14.4 23 Wi G i) 51 7.0 .0 1.0
Biologists . 0 2 &1 B 1 11 .0 12.0 18 o3 22.0 5.0 2.0
Municipal Engrs./Planrs. bu.G  83.0 Blefi 113 .0 .} W0 1.0 18 .U 1440
Economists r. 0 S «0 5.0 7.0 . 20 .0 1.0 .U
Landscape Architects 1.0 2.l 1.0 4 W -1 <0 -0 .0 .0
Surveyors 6 8.0 87 ofi 75.0 107.0 led 1.0 1.0 12.0 2.0
Systems Analysts Ga O 10.0 8.0 14 o6 Se i) 7.0 12.0 3.0 ]
Chemists 3. 0 17 .00 a.0 17 {8 727.0 56 =10 96 O 10.0 6all
Draftsmen 0.0 hoeh 40 3.41 £ 11 .0 10. 0 14 {1 20.0 S8 .0 27.0
Instrumentmen 7%.0 101.0 Sa.0 130.0 Tl 13 .0 21.0 1.0 Zall
Field Crew 11 1.0 288.0 730S.0 4570 1760 48 o3 9.0 13.C 31.0
Computer Programmers 21.0 28 o fi 25.0 IR o1 5.0 5.0 6.0 7.0 6.0
inspectors 79.0 11R8.0 12 5.1 183 .1 2.5 42 .0 gl.0 22 .0 17.0
12268.0 1769.0: 1631.0 2587 .11 ISe.5 332.0 S75%.0 300.0 26 2.0
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Table E-8

Projected Manpower and Training Requirements for 60 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region VII,

t
if Federal Menitoring of Industrial & 2:0?;:?!:‘:3
What are your Firm's Projected Stream Pollution were Con tracted to requirs sdvanced
Manpower Requirements private firms, how many of what type Training During
employee would you reguire to handle
SClENTIFIC, PROFESSIONAL weekly monitoring of: Naxt 5 ysars.
imes .
TECHNICAL, OCCUPATIONS Cevetof rosont Level g
Federal Aid Fed. Aid ﬁ
2 g £ S £
& 3 a £8 z
1972 1976 1972 1976 8 8 = 5% 3
PROFES:IONAL STAFF B43.5 227.0 8lB.D 120G9.00 72.5 97.5 156.0 141.0 98.0}
Water Resources Planners 770 46 ot 4 1.1 55 ofY 4.0 9 13.0 8.0 3.0
Civil/Sanitary Engineers 28 2.0 25,0 PP L. Huy 24l TYL0 4 9.0 66 .0 42.0
Civil/Structural Engrs. 10 7.0 S ot 130.8t 1930 1.0 20 4o 0 17.0 15.0
Civil/Soils Engrs. 11.0 15 U 17.0 723 .0 1.0 ol 1.0 7.0 4.0
Mechanical Engineers BELD Sl 61.0 f8.0 -0 .U -0 7.0 7.0
Electrical Engineers 555  T6.° Tu.0  96.5 Cols £ on 12.0 B .U 10e0]
Chemical Engineers 16,0 30.0 21.00 34.0 Sat} FaD 9.0 2.0 3.0
Geolggists 703 4 o S-U f -O oD 00 .D 2-0 .0
Hydrologists Fe € 10 .5 71 12 .5 1.0 2.0 3.0 .U .0
_ﬁiulogism e U «0 -1 2 eli He B 9.5 13.0 1.0 '-U
Municipal Ennrmanfs_ 210 3o el 40.0 62 .0 2eil 2ali 3.0 13.0 7-0
Economists B.0  11.% 8.0 1% .% . U ofi .0 -0 .0
Landscape Architects Sefl &5 Eai 11 .5 o} o .0 .0 .0
Suweyo[s 5 0.1 81 0 7.1 &b o0} . i3 N .0 7 .0 5.0
—gvstems Analysts Gall 11 .0 Sell 17 W} Fel) 2l Gel 0 -0
Chemists 3.0 55 8.0 9.5 20.00  2R.0  #l.0 oC .0
TECHNICIANS 60 1.0 S87.L 530« flu.p €60t 1IN1.U 175.0° 48,0 11.0
Draftsmen 16 9.0 266.5 237.00 353.% Gell 10 .l i7.0 21.0 4.0
Instrumentmen 40.0 4R LT 43e0 L Gt 1 o 12.0 4.0 -0
Field Crew B4, 114 .5 1.0 173.5 19,4 %6 ol bel.D 7 0 2.0
Computer Programmers 19.10 22.5 21«01 32.5 9.0 1l.4  21.0 7.0 3.0
Inspectors 89.0 1350 127,00 136 .t 2 6L LL Y 53.0 9.0 2.0
10505 15148 17 1367 2023,0 13845 J98.5 331l 189.0 1i9.0




: Table E-9
Projected Manpower and Training Requirements for 37 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region VIII,

(44"

t
' If Federal Monitoring of Industrial & No. of smploy-
What are your Firm's Projectsd Stream Pollution were Contracted to ous “'m :‘
Manpower Requirements private firms, how many c_»f what type ?;::: D “
employee would you require to handle g During
SCIENTI FIC, PROFESSIONAL weekly monitoring of: Next 5 years.
o Times .
TECHNICAL, OCCUPATIONS AL Present At Two Time g
Federal Aid Fed. Aid £
N g g £T £
(=] (=] - - -
b 5 = ~£ =
Z Z 2 | 53 g
1972 1976 1972 1976 Y ] e 5% S
PROFESSIONAL STAFF. 188.0 2300 217.0 302.7 32.5 48.0 7.0 310 48.0
Water Resources Planners 21.0 27 .0 31.0 41 .0 3.0 1al 1.0 5.0 7.0
Civil/Sanitary Engineers 75.C 167.0 970 145 .0 15.5 25 WU 32.0 17 .0 26.0
Civil/Structural Engrs. 0.0 23 .6 211l 25 .0 1 -l .0 1.0 5.0
Civil/Soils Engrs. . O 5N 3.0 4 <N . 0 N .0 1.0 .0
Mechanical Engineers 5.0 5.0 5«00 60 1.0 .n .0 .0 oD
Electrical Engineers 7.0 2.0 9.0 11 .00 Y] D .0 0 1)
Chemical Engineers 2.0 2.0 2.0 2.0 3.0 8.0 7.0 .0 .0
Architects 7.0 {0 T} g.0n « o) .0 -0 -0
Geologists 4.0 5.0 2«0 3N e b ol o o} P 1)
Hydrologists 20} 4.0 S50} 5 .0 t.0 g0 li.0 .0 2.0
Biologists -0 o1 . 0 .0 ‘240 3.0 6.0 .0 .0
Municipal Engrs./Planrs. 3.6 11 .U 10.0 17 .0 -0 o0 .a 2.0 2.0
Economists 1.8 1.0 1.0 1.0 et} -0 o0 « 0 leD
Landscape Architects - 0 {3 .0 o} <0 o0 .0 -0 .0
Surveyors 2?2.0 21 Wi 210 30 o 2.0 .0 .0 4.0 4.0
syitEmS Analysts « 0 | N =0 - 1 < « 0 -0 «0
Chemists t. 0} 3.0 3.0 3.0 Gel) 7.0 10.0 1.0 1.0
TECHNICIANS 11 9.0 140 .0 1530 202.0 21.0 3l1.0 41.0 1.0 2.0
Draftsmen 23.0 59 .0 p0U 9 2.0 2.0 4.0 £ .0 6.0
Instrumentmen 12.0 12 .0 15.0 17 0} 1.0 1.0 2.0 2.0 10.0
Field Crew 2 6.0 23 .0 27.0  33.0 11.0 16 .0 16.0 1.0 oD
Computer Programmers 7.0 7 .U 9.0 g .0 N <0 -0 .0 .0
Inspectors ¥6.0 32 .0 42.0 53 .0 7.0 12.0 19.0 1.0 4.0
TN 3700 370.0 514.0 S5 %«5 73.0 108.0 41 .0 68.U
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Table E-10
Pro_)ected Manpower and Training Requirements for 97 Consulting Engineering Firms Engaged
in Water Pollution Control in EPA Region IX,

t
if Federal Monitoring of Industrial & No. of employ-
What are your Firm's Projected Stream Pollution were Con tracted to oes expected to
Manpower Requirsments private firms, "how many of what type "ﬂ“" ""“ﬁ‘d
employee would you require to handle Training During
SCIENTIFIC, PROFESSIONAL weekly monitoring of: Next § years.
— -
TECHNICAL, OCCUPATIONS Cevete st rcsont Level g
Federal Aid Fed. Aid g
g g 5 3 E
5 3 g = 2
. _ & & & tg 2
1972 1976 1972 1976 & B =] 5% 3
PROFESSIONAL STAFF OB 7.0 139 .2 1257.0 193740 (82,0 2%.h  373.00 194.0 138.0
Water Resources Planners EE.0 82.5 BE.00 1i8. FR.O W §8.0 19.5 5.0
Civil/Sanitary Engineers 26 Baid 385.2 3 3.l 515.0 0.0 45.0 76.0 A4 .0 63.0
Civil/Structural Engrs. M 745 181.0G 135.n0 177 .0 1.0 2.0 3.0 22 .5 8.0
_Civil/Soils Engrs. 50.5  Fhal  TR.0 PuL 3.0 4.2 5.0 8.0 2.0
Mechanical Engineers TR.10 111.0 23.1 176 W00 1%a1) 18.0 32.0 20.0 Z3.0
| Efectrical Engineers 730 a5 4] 71.00 106 a0} €. 0 7 o0 13.0 5.0 12.0
Chemical Engineers ‘ 3 el 72 i 4.0 188 ..7 7.5 17 .00 21.0 11.0 3.0
-Architects , 72 3.0 32 Wit 2 6.1 41 o 1ell 1.0 i.C 2.0 1.0
“Geologists 5 7.0 Flas Hlen 82 ot el 11 .0 1940 7.0 1.0
|_Hydrologists 7 8.1] 4o | 2.0 £T .0 8. 14 .0 23.0 2.0 8.0
| Biologists 7 1ed €0 L) 32.0 81 Wi 9.0 15 .1 22.0 .0 .0
Municipal Engrs./Planrs. 4 1.5 5 o7 & Uafl 97 of ol 4 a0 5.0 7.0 6.0
Economists 13.0 21 . 170N L{IENE 1.0 7 el 2.0 1.0 o ii
Landscape Architects 9. 0 11 .11 8 N4 15 ol el o .0 «0 .0
Surveyors 52e5 - L2 Fya.D 35 .0 B S0 S50 340 1.0
Systems Analysts A 1 4.1 27 ol 2 3.0 79 . O il a0 15.0 5.0 ]
Chemists 2 Se il uy L0 37.0 GR0 ZMle () 51 ol 73.0 7.0 5«0 |
TECHNICIANS H51 Tetd T25e5 GUGall FSijael gu,5 ju3.5 213.0 59 .0 52.0
Draftsmen 296.5 398.7 2.0 537 .0 18.4 30 4340 17.0 21.0 |
Instrumentmen . r 78.5 52.7  S50.0 &3 .0 11e0 0. 33.0 4.0 4.0
Field Crew ﬂ £5%.U0 100.0 24.0 11040 32.0 57.0 2.0 7.0 7.0
Computer Programmers | 16.4 25.u  Zzs.n  39.n 4.0 5.0 6.0 5.0 6.0
Inspectors I 98.0 15%.0 128.n 201.00 19.5  33.5 . 53.0 25.0 140
148 Goil 21207 95301 2887.0F 222.5 3Z75.5 8§92.0 253.0 1%0.0
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Table E-11
Projected Manpower and Training Requirements for 57 Consuylting Engineering Firms Engaged

in Water Pollution Control in EPA Regmn X.

3
If Federal Monitoring of Industrial & No. of smploy-
What are your Firm's Projected Stream Pallution were Contracted to o '."m o
Manpower Requirements private fifms, how many of what type requive advanced
empjoyee wou i'equlre to handle Training During
SCIENTIFIC, PROFESSIONAL : weekly monitoring of Naxt 5 yoars.
TECHNICAL, OCCUPATIONS s pollond iy g
Federal Aid Fed. Aid , g
1972 1976 1972 1976 g R 8 2% S
PROFESSIONAL STAFF “36 8.0 515.0 444.01 7000  52.5 7.0 124.€6  35.0 111.0
Water Resources Planners 200 330 28.0 S0 3.0 5.0 8. 0 3.0 4.0
Civil/Sanitary Engineers 129.0 18740 172.0 2670 28.5 37.0 6l.6 4.0 51,0
Civil/Structural Engrs. } 4S.0 58 W0 4540 79.0 2 2.0 4.0 11.0 135.0
Civil/Soils Engrs. " 8.0 1D.N 7.0 110 1.0 1eld 1.0 3.0 640
|_Mechanical Engineers 35.1) 53 &) 27.1 62 oL Z2eil 3.0 3.0 7.0 9.0
Electrical Engineers 40.0 55 ol 47,10 €1 «N 2. U 2 .U 3.0 5«0 8.0
Chemical Engineers 10.0 17 .0 14.0 2 o7 3.0 60 8 U 4.0 2.0
Architects 2.0 3.0 Gefl 7.0 . 0 .0 .0 Ne 2.0
Geologists Se 1l ? Wil 3.0 7 ol o0l -0 2.0 4,1l 1.0
HVdfﬂlouists 3.0 4 «il 3I.N 7 0 21} 4 .0 .0 o o0
Biologists Z.0 4 o 4.1 7 0 e 2 5.5 10.0 1.0 .0
Municipal Engrs./Planrs. 32.0 W40 37.0  S3.n 1ot 2.0 2.0 7.0 3. U
Economists 1.0 2«0} I.n 3.1 o » [ -0 1.0 1.0
Landscape Architects 1.0 3.0 1.0 4.0 » o0 .0 .0 ]
Surveyors ? 90 9., 32.0 45 L1 .5 1.0 1.0 3.0 3.0
Systems Analysts 7.0 2.0 2.0 3.0 1ai) 1.0 1.0 1.0 1.0
Chemists 2 U 4 W0 4.0 9 N0 542 f£e5 lg.0 Z.0 1.0
TECHNICIANS 270.5 399.0 I24.N £85.n  37.6  ED.0 105.3 4.0  41.0
Draftsmen 11 9.0 176.0 136.0 197.0 8.0 9.0 15.0 2040 14.0
Instrumentmen 31.0 8.0 3S5.0 500 .0 .0 .0 2.0 4.0
Field Crew 50«5 80 .0 72«00 10805 9.0 18 .0 24.0 2.0 4.0
Computer Programmers 6.0  13.0 8.0 16 o1 7.0 12.0 22.0. 4.0 5.0
Inspectors 54.0 82401  73.00 114.00 13«6 ?25.! 44.3 16.0 14.0
6385 91kl 7HER.0 1185.0 9n.1 135.0 223.9 130.0 152.0
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Table E-12
Projected Manpower and Training Requirements for 18 Consulting Engineering Firms Engaged
in Water Pollution Control Not Classified by EPA Region,

E
If Federal Monitoring of Industrial & ’:‘:"‘;fp::';'::;
What are your Firm's Projected Stream Pollution were Contracted to require advanced
Manpower Requirements private firms, how many 9f what type Training During
_ ) empIOVee_yvo_uld.vou require to handle Next 5 years.
SCIENTIFIC, PROFESSIONAL weekly monitoring of:
t Two Times .
TECHNICAL, OCCUPATIONS st Dravent Lovl g
Federal Aid Fed. Aid g
2 2 g e T £
= x=] = R &
g s 2 ~E =
& & s g4 g
1972 1976 1972 1976 & 8 =3 53 3
PROFESSIONAL STAFF S516.5 K 82.5 58 4.1 1IN 55 i1 28.5 &N .0 7 7.0 155 .0 47. U
Water Resources Planners 41.5%5 EE .5 4 6a5 91 .5 1e li 2.0 3.0 8.0 4,0
Civil/Sanitary Engineers 18€.0 1730 20%.5 372.5 7.5 13 .0 21.0 600 18.0
Civil/Structural Engrs. 620 S5 LI ARl 117 W11 laf 2 o0 3.0 23 .0 b .[_]
Mechanical Engineers bS.0 €3 .U 3.0 R9.n 1.1 2.0 3.0 10.0 2.0
Electrical Eﬂineers 1.0 et S Seii 98 40 1.0 2 eli 3.0 17 .G 3.0
Chemical Engineers ] 12.02 37 .0 1.0 49 1t 1.0 1.0 »C 11.0 Zell
Architects 1 T i 2 o0 201 27 0 . s <0 .0 1.0 .0
Geologists 8.0 11 01 Ral) 14 o“. el [ « 0 1.0 o U
Biologists 2a14 5.0 4o 7 ol 2 £ 0 “9e O 2.C 0
Municipal Engmlnnrs, Te G 15 0 11.U 71 o1 le (i 2.0 3.0 5.0 1.0
Economists 70 n 13 .” 9- ﬂ 17 .[”! [ [] o[)' - 0 2 L) D 1 L 0
Landscape Architects 2. N 3.0 2a 11 S WM 1.0 1 .0 1.C 1.0 .0
Surveyors 172.1n 18 .0 17.0 75 o} o1 N .0 2.0 3.0
[ Systems Analysts 10.0 19 .00 11.0 25 of 1.0 2 <) 3.0 5.0 1.0
Chemists 3. N 16 «U 1 et 20 W F: Gell 13 .00 22.0 2.0 1.0
TECHNICIANS WO 56140 3]WSen T3 T8.0 2B Ble0 119.0 22.0
Draftsmen 19 8.1) 319.00 220N 6090 .l ou .U  67.0 9.0
Instrumentmen F. 1 2.0 161 19 &1} o £} - G 2.0 1.0
Field Crew 22.0 35 WU 251! 43 N 10.0 12.0 35.0 3.0 4,0
Computer Programmers Y. U 14 ) 10.1) 19 .0 o i} -0 .0 2.0 1.0
Inspectors 105.0 16500 12430 261 .0 fatl 16 «N 26.0 44 .0 7.0
B4 6.6 1235 97830 178611 BR.S  £5.0 13EBsU 7?7R.0  659.0



APPENDIX F

127



QUESTIONNAIRE

TECHNOLOGICAL RESOURCES SURVEY

The Environmental Protection Agency, in accord with instructions of the United States Congress, is required to submit
periodic reports of the Nation's consulting engineering capabilities and technical manpower needs in the water pollution
control field. This guestionnaire is an attempt to develop authoritative information regarding U.S. technological and
scientific resources and manpower currently available to handle existing and future water quality project studies and designs. -
PLEASE READ THESE INSTRUCTIONS AND THEN COMPLETE THIS QUESTIONNAIRE AS ACCURATELY AS
'POSSIBLE TO REFLECT YOUR FIRM'S ENGINEERING MANPOWER UTILIZATION AND EXPECTED FUTURE.
NEEDS. SEPARATE QUESTIONNAIRES SHOULD BE COMPLETED FOR SATELLITE OR BRANCH OFFICES OF THE
FIRM LOCATED IN ANOTHER CITY. After con'lpléting the questionnaire, fold it and mail it, using the self-mailer return.
address on the back. Questionnaires should be returned as soon as possible but NO LATER THAN SEPTEMBER 18, 1871.

Instructions for completing questionnaire for the survey of
Manpower Utilization and Future Needs of Consuiting Engineering
Firms Engaged in Water Pollution Control.

A. 1. Scientific, Professional, & Technical Occupations

The subtitles appearing in the occupational categories refer to
the title of the most recent academic degree received. If other
‘subdivisions of major engineering areas occur, enter all of the
positions under the major area of engineering. If it becomes
difficult to categorize personnel because of a combination or
general degree, enter the position.in a cateqory in which there is
the most activity, Technician positions should be entered
according to academic or certification title, If combination
degrees or certificates occur, enter the position accorgind 1o the
area of greatest activity. If the position is occupied by an
individual without a degree of certification, classify the position
according to the area of greatest activity. .

2. Total Employess

{a) 1970 Part-Time and Full-Time Entér the average number
for both part-time and full-time scientific, professional, and
technical workers employed during the’ month of October,
1970, for each of the occupational designations. Fuli-time
workers are those who worked an average of 35 hours per
‘week, or more, during 1970. The month- of October was
selected so that survey data might be comparable with data
collected by the Bureau of Census on an annua! basis. The
total number of personne! in each Occupational designation
in Section A should equal the sum of the number of
personnel shown under the “Employment Duties, Responsi-
bitities and functions” heading (Section C). For example, if
10 fuij-time and 2 part-time personnel are listed as “Water
Resources Planners” in Section A, but their responsibilities
cover both Water Resources Planning and Preliminary Engi-
neering, they shouid be appropriately divided into both
functions with the sum of these two columns equaling 12.

{b) 1977 Part-Time and Full-Time. Enter the total number

for both part-time and full-time scientific, professional, and
technical workers expected to be employed during the month
of October, 1971, for each of the occupational classifications.
Follow the same procedure for totaling as specified in
Paragraph A, 2 (a} above. : )

B. 'Vacancies {One month or more) )
Enter for each occupational designation the number of both
part-time and full-time openings unfilled for one month or more
which were available for fitling on June 30, 1971, by workers
outside your establishment and for which your firm was actively
seeking such employees, Include only permanent vacancies. Follow
the same procedure for summing as specified above,

1. Turnovers {Last 12 Months)
{a) New Hires

Three Years or Less of Experience: Enter for each job
classification- the number of permanent additions to your
firm’s employment roil, during the 1970.calendar year, who
‘had three years, or less, of work experience in the area of
employment, )

Experienced: Enter for each job classification the nimber of
permanent additions 1o your firm's empioyment roll during
the 1970 calendar year who had over three years of work
experience in the area of employment,

{b} Separations: Enter for each occupation ciassification the
nuimber of terminations of employment for each of the three
reasons that occurred during the 1870 calendar year,

NOTE: The sum of the New Hires (Inéxperienced and
Experienced), minus the separations, should equal the
number of new personnel emptoyed during October 1970,

C. Functions

Enter the number of employees in each occupational designation
that devote time to each of the functions, Please distribute the total
part-time and full-time employees in each area according to the
percent effort that they devote to each function. The sum of the
number of personnel engaged in each function should equal the sum
of both the part-time and fuil-time employees as set forth in
A, 2, {a) above,

D. Licensed or Certified
1. Registered .
Enter the number of engineers, architects, geologists, surveyors,
etc. in your firm who are licensed to practice in accord with state
faws in your state,
2. Diplomate, American Academy of Environmental Engineers
Enter the number of engineers certified as a Diplomats by the
American Academy of Environmental Engineers, -

3. Certified Engineering or other Technician

Enter the. number of technicians holding a certificate from the

institute for Certification of Engineering Technicians (ICET)
attesting to their competency in their area of specialty, B

4. Degree

Enter the number of employees holding each of the four degrees.
Count each employee only once and SHOW ONLY THE
HIGHEST DEGREE EARNED.

E. Projected Manpower Requiremeﬁts

1. A¢ Present Level of expenditure for construction {Approxi-
mately $4 billion annually for Government and $1 billion
annually for Industry,) Enter for each year (1972 and 1976) a
projection of the average total number of workers in each of the
occupational areas thet will be employed by your firm during
October, 1971, Assume that qualified workers wiil be available
to fill openings as they occur. Base the estimated manpower
needs on the expected increase in the company workload if the
present trends in expenditures for water pollution control
facilities {Municipal, and industrial} continue until 1972 and
through 1976.

2. At Two Times Present Level of government and industrial

expenditures {Approximately $4 billion annually for Govern-

ment and $2 billion annually for industry.} Enter for each year -
{1972 and 1976) provide a projection of the average total

number of workers in each of the occupational classifications

which will be employed by your firm during October, 1971.

Assume that qualified workers will be available to fill openings as

they occur.

3. Monitoring Programs
_Enter, for each occupational classification, the number of
permanent additions to your firm’s employment roll that would
be required to provide complete services if Federal monitoring of
“the industrial contribution 1o stream pollution were contracted
10 consulting engineering firms,
4, Training Needs
Enter, for each occupational classification, the number of-
present .employees that will require either short-term {two-
weeks} or more extended training within the next year 1o remain
current in present practices in water pollution control.

{inctude Firm Name In Address)
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NATIONAL SURVEY OF MANPOWER UTILIZATION AND FUTURE NEEDS OF CONSULTING ENGINEERING FIRMS ENGAGED IN WATER POLLUTION CONTROL
PLEASE COMPLETE FOLLOWING FOR YOUR LOCAL OFFICE ONLY {Firms with more than one office should complete sparate questionnaire for sach)

1. Does your firm provide sarvices in the area of water poffution Control? Yes X, No__..
If answer is Yes” what percentage of firm’s staff is engaged in this fietd?_100%
2. What is the tota/ number of employees (ARl grades and classifications) in your firm as

of this date? Fult time: ___25 __,PartTime ____3 .

3. Please estimate construction value of waste water treatment piants for which yourfirm had prima responsibility in 1970 _8,m1114051969 6, millipon
4, Please complete the following:

A ] c E :
- Hﬁ:g:u!&o;gomg k. '
Total #0f Employses in Each ::;',";‘:S: Turnovor in Pasannst What are yout Firs's Projectsd gonuexg::wecg?m_ - o ampley.
3 i P ractxt 10 Y s, -
ol oy onator | for ana Puing st 12 months EMPLOYMENT DUTIES, RESPONSIBILITIES | Number of Emplayees Manbanet RISGHERITS | i o of what v FORUIS advanend
: v ::::n:hw AND FUNCTIONS DEGREES AtPresent | At Two Times ;{“’;‘:“;o*:me“{;g:,;"m““m
n '. h . " 441 4 i ¢
|SCIENTIFIC, PROFESSIONAL 1978 a7t Mew Hirss Sepacations ;::‘.rt“ F::‘;‘i:" manitoring ot
TECHNICAL, OCCUPATIONS i H g
4| 8 ] g» g 2|8 £ " £
%4 3| ElgE| #f|. 2 e |2 e
: Méés%§-’3§;§;§5é.gég‘-fe.sgégggg-% AR IR ATHE:
o I I A A ._E‘ég TI1BE 252 ’Eé : = a |& | & |¢ .
Bl 2| B2 |83 |a| o |85 |82 z Eé MBI EHE Bl |4 |3 | € n|ws|wn|us|e |8 |8 ;% H
PROFESSIONAL STAFF
Water Re Planners
| Civil/Sanitary Enginzers 7 10 2 315 1 1 6 5 13 0b 12 12) 1411 12 ;2 1
Civil/Structueal Engrs, 2 2 . 2 1 2 2 2 k] k]
| Civil/Snils Engrs,
Mechanizal Enginegrs
Electrical Engincers
| Chemical Engincers
Architrcts
|_Geologists
Hydielogists
__8'1(;1_9\)_}*;!5 1 1 1
Municipal Engrs./Planrs.
[Econumisis
| Landscape Aschitects ]
| Surveyors 9 9 1 1 2 2 3 3 3
[ Systems Analysts
Chemists 1 1 1 1 2 2
{TECHNICIANS
Draftsmen 6 6 6 6 | 8 | B8 10
nstrumentmen 3 3 3 1 -3 3 3 3
Field Crew 2 3 1 3 1.3 3 3 3
Conputer Programmers L ~ -
Tnspeciorns - 2 | 4 a
| Typist %% 1 2 2 13 1.3 3 1
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