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Oak Ridge Associated Universities isa private, nonprofit
association of 43 colleges and universities in the South.
It conducts'programs of research, eduycation, informa-.
tion and human resource development for a varlety pf _,"_/ .
government and private organizations. It is particylarly

noted for its role in training researchers in the use of '
radioisotopes, for its public education prograps, for its .

leading work in the development of radiopharmaceuti- . .
cals and other nuclear medical techniques, for-its coop- : ' :
erative programs and for its influence on the develop- . K )

ment of science in the South. In 1976,O0RAU will cele- . <.

brate its 30th anniversary as a ploneer among.corporate )
university management groups in tbe Umted States..
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The Manpower Development Division does resesrch con-
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analysis, emphasmng work-force projections, develop- )
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In September 1975 the U.S. Energy Research
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/ -
was also made to sponsor a series of workshops for

~——ang-Development Administration ‘(}'RUKﬁerTﬁe_ |
American Association of-Cemmunity and Junior
+ Colleges (AACJC) began coopel,/atﬁéxe?ﬁtﬁo de-_
termine the types of programs and extent of inter-
estin the energy-related fields. Fhe cooperation
was initiated because AACJC represents some 909
two-year colleges offering a vast number of pro-
grams in emerging technical fields and ERDA is the
federal agency with the primary’ energy mission.
To assess the interest in'emerging energy fields,
a joint survey was mailed to all AACJC-member and
most nonmember two-year colleges. A commitment

N\

the exchdnge of ideas between colleges, industries,’
and state and federal agencies and for the develop-
ment of energy-related gurricilum guidelines. This

. type of-coaperation among the colleges, AAC|C,

and ERDA willinsure that the training in energy
fields will meet both local and nafional needs.

The American Association of Community and
Junior Colleges appreciates both the opportunity
to work with ERDA in this vital area of technology
and the assistance of the many colleges that pro-
vided information on their programs.

«

.

Edmu nd J. Gleaier, Jr.
President, AACJC
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- This state-of-the-art study of existing and planned
energy-related occupational technology programs within
juhior, community, and technical colleges! was conducted
for the Energy Research and Development Administration
(E RDA) and the American Association of Community and
, Junior Calleges (AAC)C). The 1,152 institutions surveyed,
whlch composed two mailing llsts-—one of AACJC members
and one of nonmembers—supplied,by AACJC, included
nearly all two-year institutions but not all four-year colleges
and ‘universities offering associate degreas. The cover letter
accompanying and explaining the survey was sent on AACGJC
stationery and signed by the Vice;President for Progranms,
(See Appendix A for survey materials.) The survey dak@ was

. collected from October 1975 through january 1976.
.Seven hundred seventy-four (67 percent) institutions
7612 AACJC members and 162 fionmembers. It
und that pubtic mstntutlons, bothj\AC]C members
honmembers, were significantly more involved in energy-
related technologies than were private lnStltuthnS

The three objectives of the survey research design and

the highlights of the results follow:

Obijective 1:

To estunate both the number of energy technical pro-
grams that colleges presently have and the number they
are planning. N N oL

.
)

1Throughout this report, the term college will mean a two year

education institution unless specifically indicated otherwise. ,
- -,
o ,
l C 3 X ) b ’

Aruitoxt provided by Eic: “

- - ’ '

-
N

CHAPTER |
Highlights

] *,
Results: e,

® Sixty-two exnstmg energy technology programs
were identified in 6 energy areas. (See Table I. 1)

+ @ One hundred thirty-two energy programsin various
plannlng stages were reported in 8 energy areas.

e To obtaln the probable number of Omitted pro-
grams in_the 378 nonrespohding colleges, a sample follow-
up survey of 44 colleges (12 percent) resultedm an estimate
of 14 additional existing and 26 additional planned programs.

Petroleum Technology 3

®  Petroleum technology programs have expanded
rapidly in the last five years. The most recent programs,
both existing and planned, tend to emphasize extraction
methods more than refinery technology.

o Twelve cdlleges reported 13 existing petroleum
technology programs. The Fall 197§ enrolilment was 375
students, with 126 graduates reported for c)endar year \
1975 and 143 projected for 1976.

@ Nine additional colleges repor'l/‘e‘thO‘b’t;’Eﬁni.ng -

11 petroleum technelogy programs.,
gave been
nd certifi-

e most impor-

Coal-Mining Technology
®  Most coal-mining technology progra
established within t,b___last five years. Upgradi

cation for employed miners are freque;)?

tant college offerings.
- @ __ Seventeén colleges listed 24 existing programs.

,Estlmated enrollment was 2,878, with 153 graduates

reported in 1975 and 343 pro;ecled for 1976.
e Twelvenew colleges reported 12 planned programs.

10 T




+ @ Sixdifferent technical degree tracks, besides up- Objective 2
. A . L . i )
] %T: ?:i':gg ;::)grl:‘r;i’ wer“caldentlflcd in colleges offering coa! \ - To est/mate the degree and type of coeperatfon be-,
, . tween the colleges and energy industries, including the
Nucléar Energy Tgchnology major ERDA contractors. . N
@ Eighteencolleges reported 19 nuclear energy tech- . \ .
nology programs. Sixteen of the programs were estaohishea RCSU“S: \

|@ last five years.

® Estimated enroliment was 542, with 83 graduates
reported in 1975 and 210 projected for 1976. ’

® Thirteen of the tolleges with existing programs
were located both east of the Mississippt and nearnuclear

. * pdwer plants. .

® Seventeen new collcges reported 19 planned pro-

grams. The primary reason for most colleges planning pro-

® Eight of 12 colleges (67 percent) with existing
programs in petroleum technology have petroteum-tom-
. panies actively invglved in their programs. .
® Fifteen of 17 colleges (88 percent) with existing
« coal-mining programs reported a close workmg relationship
W|th coal companies.
teen of 18 colleges (78 p rcent) with existing

. nuclear technology programs reported As having sonie seg-
. grams was the pending construction of nuclear power ment of ghe nuclear industry. involved in their respective
plants in their regions. - ‘ " training programs. Four colleges reported support from ‘
SoLar Energy Tec_hnology . ERDA contractors L \‘i\_
® Only 1 existing program in solar energy tech- : ® Theareas wheré\cblleges indicatdd the greatest
. nology was identitieq. - .supporF from energy indusl_ries were{1) in [hei‘r‘suonlving
® Thirty programs were reported to be in various industrial staff to aid both in curriculum planning and,
stages of planning. Approximately 150 heating and aif- later, indnstruction and (2) in their providing industrial
* conditioning programs exist that could offer course se-’ facilities and equipment. '

Znees to introduce soiar instaltation and maintenance. .
, @ Ihenumber’of plainned solar energy programs Obijective 3: 8

would produce graduates far exceeding short-term tech- To qubﬁtify the degree of college interest in attending

nictan needs. , aworking conference to assess occupational needs in enargy o
Laser-Optics Technology areas and initiate p/annmg of needed programs.
@& Laser-optics technology was included in the classi- .
- tication scheme oecdatse of the expanding research in laser ReSU|t§: : ‘
fusion. ® Ffive hundred eleven responding colleges (66 L
. ® Four colleges reported programs, with a combmed percent) reported an Intergst in energy-related .
enrollment of 214, For 1975, 26 graduates were reported °* technologtes and in a conference. Four hundred v
and 59 were projectedifqr 1976. . ninety-one of the 511 colleges weee public institutions.
® Eight laser-gbtics programs were reported to be in ’
planning at 8 colleges. . Conclusions:
Geothermal Energy Technology - ) ) ® AACjC-member and’ nonmember colleges are both
® 'No existing geothermal cnerg\, [c«.hnolog\/ [ . involved 1n and desire assistance In {1) |denntylng energy-
grams were identified. \ related technology occupational neéds and (2) establishing
® ix programs were reported as bemg pldnned at 6 edicational programs to fill these needs. ' 2
cotieges i\ the western United States. . ® Cooperation in planning 1s needed between col-
\ Energy Tec nology 5 leges, private industry, and state and fegeral agencies before
colleges establish programs in the emerging energy tech- '

® No ncrgy technology programs were reported
. Yinder this tit , however, a variety ot programs emphasmng
alternative ene gy sources were reported as being planned at
16\institutions.

nelogies: laser-optics, solar, geothermal, energy conserva-
tion, and gen\cral energy, This is crittcal, because as many as
“75 programs were identified as being planned. -
@ The two-year college system is rapldly*expandmg

Entrgy Conserva ion Technology -+ ) its training offerings in all three major energy technology
® One ene gy conservation program with an enroli areas. petroleum, coal mining, and nuclear. The system has
men)t of 92 was identified. the cdpacity to farther i increase its total out '

® _Thitteen collegesreported to be plannlng energy in any area if the need is p
" conservation programs. -

.

2 .
Full Tt Provided by ERIC.
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' The. unjyerge for the survey was comprised.of two ‘ " #clagsified aseinterested in energy eduacation. Of the 111 (60
AACIC iing lists. the member list contained 891 mstltu- percent). nonrespdnding private colleges, 43 were AACJC ~ .

) tions, and the nonmember list had 333 institutions. Prior te  members and 68 were nanmembers, respecnvely gomposing
- mailing the survgy questionnaire in October 1975, time did only 5 percent of the AAC)C-member mailing fist and 23

¥

not permit the résgarch staff to cyll potenual dupln‘:ates percent of the nonmember mallmg list. \ - v

religious schools, ot peclallzed oc«.upatnonal institutions. ; The original responses identified exlstlng programs in )
From the ﬂrs't majling, 716.responses were received 38 AACLC member and 16 nonmember institutions and ‘

" from 560 AACJC-membgr and 156 nonmember schools. , ~ programs in various stages of planning in 99 AACJC-

(See Table I1.1.) Two folfw-ups were conducted. an omis member and 19 nonme mber msntutlons (See Table 11.2.)

sion study of 44 nonresponYents and a separate analysis of ~ A college having programs m more than one energy area

28 institutions for which othg publications or the college | * wgs counted only once whé(\ determining the number_of

location indicated a high prohaWility of energy programs. * colleges,wuth energy programs, A college having existing -
The two follow-ups resuited in 58&additional responses. The programs in' more than one energy related area was counted
52 member and 6 nonmember respgnses gave a total of 612 in each of those argas. Also, when a collegehad both an

member and 162 nonmember resporiges, making a grand existing program and'a planned program, each program was
total of 774 college responses. "-\ i counted in its respective category.
A detailed eXa;mnatlon of the ong\al two mailing lists The. follow-up of the 28 colleges that were Ilkply to |
comparing them tg the 716 initial responyes disclosed 72 have energy programs identified 18 programs. 7 existing
/ duplicates: 30 frffn members and 42 frczbv\ onmembers.~  “onesand 11_planned ones. (Seé Table 11.2.)
Subtracting the duplicates from the original\{sts left 1,152 The colleges selected for follow-up did, in fact, have a,

larger percentage of programs than the colleges in the orig-
inal response. Of the original response group, 7 percent of

'\ . mber colleges had branc campuses on the nonmember the AACJE-member institutions had éxisting energy pro-
hst No attempt was made to remove respofises from either gramsand 18 percent were planning energy programs. in
the main campus or the branch campus unless an energy the follow- -up survey, 25 percent of the colleges had existing *
program was identified more than once. ' programs and 39 percent reported planned programs.

by the low response rate and by the responses’ content; Of
the 186 private colleges mailed survey questionnaires, only llow-up survey of nonresponding colleges was CO"'
75 (40 pergent) responded, and only ‘16 (24 percent) were dUQteé to determme the number °f om (\CHCTSY pEo-

.~ o 'v 1-‘) / ‘9 #

ERIC - /. ‘-

. Generally, private colleges-—-both secular and religious—
were uninterested in energy curncula as was indicated hoth Data‘(plSSiWnd—BlaS.M \»\”J

»

Aruitoxt provided by Eic:
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TABLE U3 — — -

5

. L®
’ SURVEY-UNIVERSE AND RESPONSES )
. . . .. ’ Golleges Colleges Not
. . \ !(V:IOIiII:%ieS Responding Responding -
a
Category . Questionnaire  Number * Percent Number  Percent
AACJC-MEMBER MAILING LIST . '
) First Request < 861* 560 65 , 301 35 7
Private secular and © ' - .
) religious colleges o0 38 43 |
Public colleges . ! 522 + 258,
Follow-up of Nonresponding_” . . .
olleges ¢ ) .
’ o Colleges selected as likely to L .
. . have energy-related programs 28, 28 - 0
X - »
. " Sample of colleges: < N .
i data omission 34 24 ‘ .10 '
Total , 861 612 N 249 29 /
4 . 6 ’ : - ///
y - AACJC-NONMEMBER MAILING LIST e
o First Request 2917 156 54 , ’135h . 46
Private secular and . e -
religious colleges 37 7 68
Public colleges 119 67
: Follow-up of Nonresponding *
Colieges ‘ ;
Sample of colieges:
data omission . 10 6 ) 4
. Total ‘291 162 56 129 44
d GRAN(:OTAL 1,152 774 67 3718 . 33 .
. *Of the 891 AAC|C-member colleges on the mailing.list sent the questionnaire, 30 proved to be dupiicates, leaving 861.
p 'Of the 333 AAC]C-nonmember colleges-on ihe mailing list sent the questionnaire .42 proved tj be duplicates, teaving 291,
grams and to establish an estimate of bias in the survey i To estimate the number of existing and planned pro- ,
results. Forty-four institutions were selected from a strati- grams omitted among the AAC)C-member nonrespondents
fied sample of colleges that did not respond to the initial and AAC)C-nonmember public college nonrespondents,
. mailing. The omission sample was weighted according to the percentages obtained from the member omission sample
* - the number of institutions existing in particular regions 0. » follow-up were used. The 4 percent %S‘QW
the cquntry Also, because AACJC-member colleges were @ grams and 8 percent rate for plannedgnogra s applied
more Ttkaly to‘have energy-related programs than non- to the 249 nonresponding AAC)C-member institutions.
members were, the sample was composed of 34 AACJC- - Thus, from the results, it is estimated that 10 institutions
members and 10 nonmembers. Twenty-four responses having existing programs and 20 having planned programs
were received from member institutions and 6 from non- were omitted. - .
members. The returned responses represent a 9 percent T Because of the similarity of the response§ of public
sample of the 273 nonrespondent member schools and a ACJC-nonmember colleges to that/of colleges on the
4 percent samplc of the 135 nonrespondent non merpbers. " AA}C C-member list, the percentages obtained from'tpe
. Of the 24 AACJC-member colleges that responded, ! omissfon sample of member colleges were applied to the 61
the percentage having existing and planned programs in «. nonrespondent public nonmember c%%:ges. The estimated
the omission survey was smaller than that of the AﬁCJ'C A omission Is 3 existing programs and 5 planned programs.
members responding to the original request: 4 percent With only 1 energy program identified in private nonmember
versus 7 percent existing programs and 8 percent versus 1 colleges, it was difficult to estimate private nonmember pro-
18 percent planned programs. The 6 nonmember responges gram omissions. Because of the low number of energy pro-
identified 1 additional planned program. i gramsidentified in the original Tesporfses of private colleges,
~ - . - / .
13 v N SRR
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it 1s estimated that 1 existing and 1 planned snergy program needs All but two colleges havmg or planning energy pro-
were omitted. The grand total uf estimated omitted pro- '@rams alsoindicated an interest in attending a conference.
grams 1s 14 existing energy programs and 26 pldnned energy About two thirds of the responding colleges were

programs. interested irr an energy,conference. (Seg Table 11.3.) Public
The omussion sample analysigidentified fewer energy institutions, both member and nonmember, supportéd the

programs per college than were determined from the original  conference approach by 72 percent. Private institutions,

sample. Therefore, because the omission sample percentage as indicated earlier, had much less interest in energy occu-

was used to estimate the number of programs for nonre- pations, and only 25 percent desired to attend.

spondents, it 1s most fikely that the estimated number is Many colleges through their comments and letters

a minimum. \ accompanying their responses, expressed interést in energy

“ occupations, although this-interest was not easily quanti-

?

Interdst in Energy Occypational Pr\(;grams and fied. Several of the colleges with existing energy programs
Energy Conference ¢ were willing to host a conference. Also, mahy‘co|leges with

- nofidegree energy sequences and other alternative approaches
It was assumed that a college was interested in energy to insthid not'meet the survey request re- »

occupational programs if it met one of three criteria. (1) _ quirements, expla their program philosophies.

it had an existing energy program, (2) it was planning an N Institutions overwhelmingly favored the two- or three-,
energy program, or (3) it was interested in attending the day regianal conference format described in the cover Ietter
propused energy conference to discuss energy occupationat of the 530 colleges respondlng to the questlon 472 (§9 '

. P : \\ N
TABLE 11.2 h AN
. ENERGY-RELATED TECHNOLOGIES: A / ~ ]
. IDENTIFIED AND ESTIMATED NUMBER OF __ .
: EXISTING AND PLANNED PROGRAMS BY CATEGORY OF COLLEGE
3 Number of Energy-Related
- Technology Programs
Existi P
. Number of i) lanned
; Category Colleges Number  Percent Number  Percent
RESPONDING COLLEGES
AACJC Members - '
First request I ‘ 560 38 7 99 18¢
Follow-up of nonresponding o " . . ' \
»  colleges likely to have ' L. - - N
§nergy programs e s 28 7 25 no- 39
2 .
Pollow:up of.sample colleges: - o ' )
data omission and bias  + - N 1 4 2 8
AACJC Nonmembers . . .
First request ) 156 . 16 10 ' 19 12
* Follow-up of sample of colleges; - .
data omission and bias < 6 0 0 1 17 . ‘:
Total Responding Colleges } 774 62, 8 132 17 T
“ NONRESPONDING COLLEGES* s .
AACJC Members ' 249 10 - 4. 20 ° 8
AACJC Nonmembers Tt 129 4 3 - 6 5 )
Private C - ~ 68 1 Reun { - 1
at . A 5
Pubiig! - 81 3 4 5 8
Total Nonresponding Colleges - 3718 ' 14 a2 T
-+ GRAND TOTAL OF RESPONDINGAND . ° - s >
" NONRESPONDING COLLEGES o 1,152 76 7 ' 158 14 S
- . ' Z - . g
~%For nonresponding colleges, the numbers in the program columns are estimates based on the follow-up sample. - v’ .
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percerit) approved. (See Table 11.3.) And of the 496 publi
colleges responding to the question, 451 (91 percent)

‘approved.

Inclusion and Classification of Programs

The research design called for the inclusion and classi: __,
fication of energy-related training programs in the major
energy technologies..Programs were classified by energy

J title: oil and gaS, coal, nuclear, solar, geothermal, general
energy, and energy conservation. Laser optics was included
separately because of expanding ene\gy applications of
lasers. Two large training areas scheduled to be emphasized—
electrical power distribution and heating and air condi-
tioning—were not listed frequently enough by respondents
to provide information for analysis.

Colleges with energy programs were classified as to (1)
energy area, (2) whether the programs were existing or
planoed and (3) geographical area. The sc’frvey instrument
requested that the respondent list by title all energy-related

7 degree and certificate programs, including engineering tech-
nology programs with energy options. No definitions of
energy programs were available to serve as parameters. The
program tifle was the primary criterion for inclusion, the
occupatmns in which graduates were place(#belng only a
secondary concern. -

- “The few exm'tlng supply, utilization, and demand studies

that have focused on technicians and paraprofessionals in
energy areas were difficult to interrelate to the research \
design. Common operational definitions and perceptions of
technical manpower, especially those provided by two-year
colleges, are Iackmg(

The most recént study by the Bureau of Labor Statis-

tics, on Technician Manpower 1966-7980, was on tech- .

oictan positions as of 1965. At that timegonly 10 percent of\

the new entrants had received college-
training. The National Center for Educational
report onassociate degrees by categories has a two-
year time lapse between data collection and publicati

-

o

1970- ]971 the only energy category included was nuclear.
technology L

Econometric projections on the demand for manpower
in'coal mining for both the nation and the individual states
have been completed at several alterrtatlve levels of demand

-forcoal.? .

Prolect Independence—Nuclear Segment3 projected
demand for nuclear technicians. Although no national sur-
vey has been made, two regional analyses of supply and
demand for nuclear technicians recently have been
cOompleted .4

The classification system developed for this s
required telephonecalls for additional clarrf‘catlom
contefit jsted. Mary reported programs were

eliminated as not being app e. While it was recognized -
that persons trained in many techno ograms not in-

cluded have skills appropriate for energy occu i
not possible to include such
of the research design. (Appendix Bgontainsa lis
gram titfes submitted by colleges but:ndt |ncluded in the
sugvey.)

\No assessment was made of energy credlt%u es or
community programs that-did not lead to a certfﬁi%e or a
degree. Programs less than six months in length were ex-
cluded except in,two cases where the coHeges were expand-
ing into degree programs.

< | ~_

INationat Center fo)id{i:uonal Statistics, Associate Degrees and-- b

Other Forma/Awar elow the Baccalaureate, 7970-‘1\973‘ ~ b
+ (Washington, D.C.. U.S\Government Printing Office, 1973).

~
2]acob\]. Kaufman, The Demand for and Supply of Manpower in
the Bituminous Coal Industry for the Years 1985 and 2000
{University Park, Pa.: Institute for Research on Human Resources, .
Pennsylvania State University, 1973).

Reports Nuclear Segment, Projecfed Manpower Requirements
{Washington, D.C.. U.S. Governmjnt Printing Office, 1974).

LK:““’ An Analysis of NuElear-Related Technicidn Manpower

n States, a report prepared by Oak Ridge Associated Uni-
versmeMnglon D.C.: Energy Re&earch and Development ~
Administration 49\5) .

3Federnal Energy Administration, P»r/ecrlndependence Task Force

—

~
~

N ~

TABLE 1.3 C-

COLLEGE INTEREST IN AN ENERGY CONFERENCE AND
ACCEPTABILITY OF CONFERENCE FORMAT

Energy Program Interest

Copference Format Acceptable

¢ ‘ Yes Percent No _ Percent Yes Percent No _ Percent
\ Public institutions 491 72 190 28 451 91 45 9
Private institutions 20 25 60 75 21 62 13 38
TOTAL 511 67 250 33 472 89 58 1 s
N | 15 ”
L q s ) \- .
R ) g
’ »
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Two-year educational institutans have been made
acutely responsive to the energy crisiHigher fuel costs are
taxing operating budgets during a time when educational
funds are scarce. Many stugdents and community groups are
requesting coursés on\gneriy-re ed techgoJ 3 .A’cademi‘c\

T research is concentratin ore efficient enerpy Useand
: on implementation of energy a ves. And mah\&col- __sach
™ leges are planning programs to educate ersons for the new N

energy-related occupations. .

Th;‘s"s‘t:;!aﬂwnducrﬁ’to provide a basis for plan-\;
ning for ed technical energy occupations at two-year

_ -educational institutions. The survey, cospoqsored by the
American Association of Gommunity and Junjor Colleges
and the Energy Research and Development Administration,
was mailed to 1,152 AAC)C-member and nonmember two-
year institutions in the United States.

The analysis preseqts the results of the 774 institutions’
responses. treports the energy programs, present enroll-
ment, graduates, and geographical location of existing pro-

. prams. The planned programs\are categorized by energy
areaxgeographical location, and stage of planning. .

Thesurvey identified 62 existing one- and two-year

' enargy-related techndlqgy programs and 132 planned pro-
grams, {See Table 111.1.]Kive of the 8 geographical areas T

AN

’ . used for classificatiqn in thiwgtudy had existing programs,
and all 8'xegions eachad at least 6 planned grograms. The
er of existingprograms in an engérgy area was
@ coal-miningtechnology-programs, and 30
. colleges listed phanned programs.in-solarenergy technology.
N - / N R
\ ~
' 16

Aruitoxt provided by Eic: -
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~Surveyu «

Geographical Classification of the Colleges

Colleges with energy programs were divided into eight
regions plus Alaska and Hawai ‘“‘gerry mandered" to inclu‘(‘i.e
states with similar energy sources.

New England: Maine;vermont, New Hampshire, Mas-
usetts, Rhode Island, and Connecticut.

East: New York, New Jersey, Pennsylvania, Delaware,
Mixydand, West Virginia, and Washington, D.C.

South: Virginia, North Carolina, South Carolina, Ken-
tucky, Tennessee, Georgia, Florida, Alabama, Mississippi,
and Louisigna.

Midwest: Ohio, Indiana, Iinois, Michigan, and Wis-
consin. - ’

Central; Arkansas, Missouri, lowa, Kansag, and Nebraska.

North Central: Minnesota, North Dakota, South Dakota,
Wyoming, Mantana, and |daho. .

Southwest: Oklahoma, Texas, New Mexico, Arizona,
Utah, and Colgrado.

West: Washington, Oregon, California, and Nevada.

\,

—~Retroleum ‘Tedj'lnology

N .
= Petroleum (oil and gas) technology programs in colleges
have grown rapidly during the last five years. The Arab oil:
-embargo-stimulated compahigs to re-examine known low-
producing petroleurp locations; to lease more offshore sites,
and to make major dffarts to extract oil from shale, coal,
stimulated the develop-




"ENERGY-RELATED TECHNOLO

TABLE IH.1

1ES:

NUMBER OF COLLEGES WITH EXISTING AND PLANNED PROGRAMS

IN EACH.OF EIGHT CATEGOR‘l!-ES

Colleges with
Existing Programs

.* Colleges with
Planned Progranys

. = /
{ j
. . ,,‘/ , \
ment of college programs and provide potential technician
. employment opportucnities. ‘/
The survey indicated that 12 colleges had a combined
total of 13 existing petroleum technology pragrams. (See
_ Table HI.2.) Nine of «he programs offered an associate
degree in petroleum technology or equivalent. Most focused
on training technicians to aid geologists and engineers in
both oil ahd gas extraction and petroleum refining. The 4
remaining programs - 1 offering an associate degree, 1

ERIC RSV

~
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Energy-Related Technologies Colleges /P/rograms Colleges Programs
} : - Petroleum (oil and gas) 12 7 13 n 13°
| )  Coal mining 17 24 20 .25
Nuclear energy 18 19 17 4/ 19
. Solar energy ) 1 0 .7 30 e
. ) Laser-optics / ' 4 4 8 8
. < ,’9 Geothermal energy / / - : - 6 6
, Energy // - - X 16 18
Energy conserydtion 1 1 “. 13 13
| : /TofAL 53 62 121 132+
, FThe 132 total planned programs inciudes colleges with existing programs that are expanding otferings
in the same field and new colleges planning first-time programs. In later sections on individual energy
o’ ' areas, it is possible only to analyze new planied programs. Therefore, the number of planned programs
; R P may vary in the mdlxidu&l petroleum,foal m.ining, and.nuclear tables from that sikown here.
- TABLE 111.2
,° PETROLEUM TECHNOLOGY: COLLUEGES AND
, . - ) . THEIR EXISTING PROGRAMS, ENROLLMENT, AND GRADUATES
0 ' ‘ .. : 1975 ‘Projected
Regions Colleges  Proggams  Enrollment © Graduates 1976 Graduates
' East ] 1 2% 13 na.
South 1 1 56 3 5
Midwest 4 5t , 151 94 120
North Central 1 1 36 5 10
Southwest 3 3 85 n "6
West k4 21 1 . n'.a. ) na. na.
Ataska v 2i o 2
‘ ~ otal 12 ¥ o3 375 126 » 143,
*This is a six-month program. ﬂ? '
' . * . tThis includes one four-month program. | -

awardmg a certnﬂcate ahd 2 shorter programs all empha
sized petroleum ex’tractlon

Of the 13 programs, § were estabhshed in the last two

!

10f the 9 colleges listed id Barron'’s Gu:de to the Two-Year Colleges
as having petroleum technology programs, S colieges responding to
the survey didnot indicte they had sudh program.

years, 6 of which began in1975. Thch,programs were
started in 1968-1969, and 2 were begun in 1964-1965.!



Geographically, the Midwest has the most existing and
planned programs, the largest enroliment, and the most
-graduates. !
In the survey, enroliment repog:ted in petroleum tech-
nology during 1975 was 375, One hundred twe ty-six stu-
" dents were graduated in 1975, and 143 students were pro-
. jected {o be graduated in 1976. Having by far the largest
program, Winois Eastern Community Colleges will graduate
over 70 persons in both 1975 and 1976, Because 8 of the
other progtams have only recently enrol\ed their first
~ classes, the number of graduates should increase signifi-
cantly in 1977.

-Nine colleges are planning a combined total of 11
petroleum technology programs: 1 1s in the formal planning
stage, 4 are in the preliminary planning stage, and 6 are in
the informal planning stage. (See Table 111.3.) ‘

One college with a four-month program in oil-well
servicing is planning a two-year petroleum technology pro-
gram. Five of the planned programs—one an oil shale t

. program—emphasize extraction of oil and gas. T& imple-
ment the programs planned in sevc-al colleges, petroleum
éxploration efforts—including offshore drilling—must be
increased in the college’s geographic region. The tentative
dates repprted for beginning some of the new. programs are -
1976 for one program, 1977\for two programs, 1978 for
two programs, and 1979 for ope program.

Colleges with petroleum technology programs tend to
- work either closely with petroleum extraction and refinery
industries or not 3t alf. Of the 12\colleges with programs,
industry is strongly involved in 8. (See Table 111.4.) The
oil industry supports the programs\of these colleges by

making available/facilities for 6 colleges (50 percent), in-

structional staff/for 6 colleges (50 pertent), curriculum
planning expertise for 7 colleges (58 percént), and equip-
ment for 5 colteges (42 percent). Of the 9 colleges planning

-
v

smallness of this number could partially be because 6 of the
programs are still in an informal planning-stage. ‘
It was impossible from the survey to determine how -
many of the existing programs were training persons for
industries within the college's Io@h‘rﬁa’ngﬁc;v'ﬁny for

a larger region.

L
Coal-Mining Technology

By far the greatest demand for energy-related techni-
cians is in coal mining. This is because the U.S. coal industry
intends to min@more than 1.1 billion tons of coal by the
year 1985. One projection published in December 1974 is
that 125,000 new employees will be needed to man the 270
mines now to be built, each of which will be producing 2
million tons of coal a year.1 ) .

Another projection, stated in May 1975 by a represent-
ative of Consolidated Coal Company, is that coal-mining
companies must hire an additional 152,000 employees be-
tween 1976 and 1985, the majority of whom will be inex-

" perienced in coal mining.2

Experts discussing manpower needs for the coal mines
have emphasized that not only will many new persons be
needed but also they will need to be well trained. Because
additional pretraining and early upgrading have proved both
to increase productivity and to augment mine safety, com-
panies are no longer satisfied with the practice of indoc-
trinating new employees for fewer than 40 hours before
they go underground. oo

Inillustrating this point, one survey respondent ex-

v

15, Wes Blakely,\“The'*Manpower Scene. Tramlng'and Development,”
Coal Mining and Processing (December 1974}, p. 52.

2Roger M. Haynes, *Manning of Coal Mines,” a speech delivered at
the 1975 Coal Convention of the American Mining Congress, Pitts-

new programs, only two report industrial involvement. The - burgh, Pa., May 4-7, 1975. J
LIRS 8 B e "
TABLE If1.3 s
: PETROLEUM TECHNOLOGY: v : :
) NEW COLLEGES PLANNING PROGRAMS .
. AND STAGES OF PLANNING
R - Program Planning Stage
Regions New Colleges Informal* Preliminary* Formal*
New England 1 « .- -q ' - ' A
East 1 c 2 - - ¥ "~
-~ South 1 - -) 1 -
v Midwest v 2 1 2 ) - o
" Central 1 1 - - : 4
Southwest 2 1 1 -
~ West . ] . " _l ’ _ -—‘ [ <
TAL 9 6 ) 4° 1 . i
?h-housc planning ahd discussion are taking place. - .
M Vi Program planning is being conducted with intention of submitting th'e program to the sj3te board \ . s

for approval.

$Program hasbeen gubmined to slaled,board and is awaiting approval.
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plained that a coaj-mining company with more than 2,000
apglications for underground miner positions, offered to
"hire all persons who successfully completed the college
coal-mining program. The college and the coal company
created a successful cooperative program, alternating school
and work,

" Without exception, coal-minjng technology programs
in two-year colleges fit the deﬁnéon of community pro-,
grams. The colleges work closely with the regional coal
companies to develop programs needed by the local min&
or related industry. And because of this close cooperation
in tailoring the programs to the needs of local mines and
inqﬁstry, it was difficult for the survey staff to categorize
the coal-mining technology programs. .

In all, 17 colleges with a combined total of 24 existing

.

programs in coal-mining were identified. Al but 3 programs
were reported to have been established within the last five
years. (See Table 111.5.)

Of these 17 colleges, 5 are in the East, 5 are in th; Mid-
west, and 4 are in the South. The two states having the
greatest number of these colleges are West Virginia (5 col-+
leges) and lllinois (3 colleges).

It was frequently difficult for the survey research staff
and the college to determine whether or not a program led
to a certificate or an associate degree. Many of the short
courses and electrician and supervision certification prepa-
ration courses are or can eventually be placed in the degree
track. Colleges generally were unsure about how many of
the employed miners taking courses were seeking degrees.
The survey identified 2,878 persons enrolled, 153 graduated

[

s ¢  TABLE 4
., PETROLEUM TECHNOLOGY:
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH
EXISTING AND PLANNED PROGRAMS ¢
R N 12 Colleges with 9 Colleges with .
k . Existing Programs Planned Programs
Industrial Involvement Number Percent  +  Number Percent
Industry Involved g ! 67 2 T 22,
Use of industrial facilities 6750 2 22 .
\ Use of industrial equipment S 2 2 2

“Use of industrial staff

NK‘2'22

\ for-instruction
: v Use of industrial staff K
for curriculum planning 7 58 2 22
) Use of industry to train ,
' college instructors. 1 8 1 H\
‘ ' Use of college to train .
ipdustry employees -3 25 - , -
. Industry Not Involved 4 33 7 , 18
# o @ *
) TABLE 111.5 . )
« COAL-MINING TECHNOLOGY:
COLLEGES AND THEIR EXISTING PROGRAMS,
,'ENROLLM ENT, AND GRADUATES
N ik <
..é‘ ! ) 1975 Projected .
] Regions Colleges Programs Enrolfment Graduates _§ 1976 Graduates
: ‘ East 5 .7 466* ° 12 4%t
: n «® ‘ ;
South . 4 7 6 453 | 25 88 »
Midwest 5 v 5 685 89 143
‘ North Central 2 . 3 60 . 25 28
Southwest 1 3 1,214 2 10
) TOTAL 17 2,878 153 343 |
*This figure is an estimate. _ . -
. . .

O




in 1975, and 343 who \\;erg projegted to graduate in 1976.
Of the 17 colleges with programs, 8 are expanding their
offerings. Twelve additionalcolleges are planning programs:
6 in the discussion sta in the preliminary stage, and 4
in the formal sta ee Table {II.§.)

TABLE 111.6

COAL-MINING TECHNOLOGY :
EW COLLEGES PLANNING PROGRAMS
ND STAGES OF PLANNING T

Program Planning Stage

Regions New Colleges Infocmal_Preliminary Formal
g S
- T

East 3 \\1\ 2
South 2 1 1 -
Midwest 3 3 - \
North Central 2 1 - 1
Southwest 2 1 - 1

’ TOTAL 12 6 2 4

The start-up tyyme for coal-mining technology programs
" seems to be considerably shorter than that for other energy-
related technology programs. seven of the offerings are
planned to begin in 1976 and two are slated for 1977.

In analyzing the West Virginia ﬁubhc and pnivate col-
lege programs training coal miners, Duane A. Letcher, of
the Mining Extension Service of West Virginia University,
classified the instructional activities.into three categories:|

- Training: Activities to improve the employee’s present
performance.

Education: Activities to improve the overall compe-
tence of the employee beyond the job now held.

Development: Activities to prepare the employee to
adjust to the organization as it changes.

- 1Duane A. Letcher, /dentification and Structural A nalysis of In- *
structional Programs for the Underground Coal Miner in Wist
Virginia, July 1975. .

d,
TABLE 111.7

TYPESOF COLLEGE COAL-MINING DEGREE PROGRAMS .

4 v

While most of the degree programs identified are "edu-
cation” and "‘development’’ activities using Letcher's classi- «
ficatton system, colleges are aiso providing extensive ''train-
ing” activities for underground miners.

Each coal company is required to submit a lralmng
plan to the district office of the U.S. Miniog Enforcement
and Safety Administration (MESA) for approval. The com:
munity colleges are frequently included as part of the
method for meeting the training objectives. Experienced
miners with appropriate underground time can seek certifi-
cation as electricians or become supervisors if they have

icompleted training and can pass the required certification

tests. Community colleges provide training for both cer-
tifications. .
In only two states do state statutes require a minimum

. of 80 hours of pretraining before the new employee can go

underground. The apprenticeship as a “‘red hat” under close
supervision away from the face -of the mine lasts 90 days.

~The local colleges make available a variety of courses each

afew hours in length on all phases of mining and safety.

Six-categories of coal-related programs were identified
besides short m@ng courses for employed miners. (See
Table H11.7.)

One- and two-year programs in mining technology are
available for both full-time students and miners enrolled
part-time. Mining management was listed as a complete pro-,
gram and as an option in mining techno Two-year
associate degree programs in mining engini?ring and mining
technology designed for students to transfer to four-year
colleges were identified.

Surface coal-mining and reclamatioh technology pro-
grams are available in geographical areas where surface coal-
mining is prevalent. Surface coal mining does not have the
strict training regulations that underground coal mining has,
but the colleges work closely with the coal companies. Of
the five colleges respanding in the survey that had surface

- coal-mining technotdgy 'programs, two also had reclamation

techniology programs. (See Table 111.8.) One surface@

=

. . ‘ . ram in the formal planning stage and tw
. “~--Jamation progra e in the formal planning stage and
. . one in the preliminary planning stage—were identified.

1
Type Length Students Program /
Mining engineer 2 years full-time transfer em\ "
Mining technology 1 or 2 years . full- and part-time terminal and transfer )
o . < < . . ¢
Mining management 1 or 2 years full- and part-time terminal or transfer
. Surface mining ' . b L,
technology 1 or 2 years full- and part-time terminal )
2
. . Mining reclamation
technology 1 or 2years full- and part-time terminal
Coal-conversion -
* technology 1 or 2 years still only in planning  still only in planning e i
¥ -~ .
Q Vo o 20
. : - . 1
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SURFACE COAL-MINING AND RECLAMATION TECHNOLOGY !
, COLLEGES WITH EXISTING AND PLANNED PROGRAMS*

TABLE 1II.8 - ‘ '

i

v =

e

Colleges with

Colleges with
Planned Programs

Regions Existing Programs Informal Preliminary Formal
Surface Coal-Mining Programs
South ! 1 - - ’ -
' Midwest 3 - . "1
North Central 1 - - -
) TOTAL i 5 - - 1
Reclamation Programs
South . | - : 1 -
Midwest - _ _ ‘ 1 .o .
TOTAL . 2 _ 1 .

*This table’s data are also included in Tables HL.S and 1116,
! .

$

fuel oif or a gas. (See Table 111.9.) The formally planned
program is in North Dakota aiid will train personnel to
operate plants now on-line and under construction in con-
verting lignite to a synthetic gas.

As mentioned previously, there is strong cooperation
between the colleges and the local coal mines. l'o colleges
with existing programs, industry made instructional staff
available to 13 colleges (77 percent), facilities to 12 col-
leges (71 percent), equipment to 11 colleges (65 percent),
and curriculum planning expertise to 10 colleges (59 per
cent). (See Table 111.10.)

. Six of the 12 colleges planning programs (50 percent)
W are using local companies in curriculum planning. (See
* #Table 111.10.) A number of the colleges are also planning
* to use industrial facilities, equipment, and industry trained
“* college instructors.

.

Nuclear Energy Technology

The commercial use of nuclear fission as an energy
source has expanded rapidly since the first nuclear power
plant was completed in 1957. In the United States as of
June 30, 1975, 54 nuclear power reactors were operating,
61 were being built, and 104 were being planned. Forty-five
of the reactors under construction are planned to be on-line
by the epd of 1980.7 {

Commercsal nuclear reactor operators have always been
required to be both highly trained and licensed. Training for
licensing was conducted originally by the Atomic Energy
Commission (now ERDA), and by tHe vendors that sold

_reactors to the utilities. Now ever more technical college3,

~

\

INuctear Reactors Built, Being Built, or Planned in the United
States as of June 30, 1975, a report prepared by the Division of
Reactor Research and Development, Energy Research and Develop-
ment Administration.

N "
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© 2Two included programs are located in colle%s within the Perfn-

21

.

cooperating closely with the utilities, are providing-inital
training for reactor operators.

-The Nuclear Regulatory Commission (NRC) 1S respon-
sible for establishing the licensing requirements and con-
ducting all operator-licen ing tests. For all nuclear utility
personnel other than reactor operators—general employees,
quality assurance personnel, health physists, physical
security personnel, nonlicensed technicians, and welders—
the NRC evdluates the training.!

.Eighteen colleges reported existing nuclear technology
programs in the survey responses. Of these colleges, 3 will
not graduate their first class until 1976.2 Only 1 college has
2 different nuclear-related brograms "Of the 14 programs.
resulting in associate degrees, 1 is a 30-month co-op program,3
By comparison, there are 62 universities offering nuclear~
engineering or engineering-with-nuclear-option programs.4

Although not compared in content, many of the col-
lege programs had similar titles: 13 titles were'in nuclear
technology, 2 were for reactor operators, 3 were in radiation
technology, and 1 was in nuclear " quality assurance. Of the
19 existing programs, 2 began in “the early 1960’s, 1 started
in the late 1960’s, and the rest began-in the last five years,

.

’
.

1W. A. Ruhlman, “Inspection of Training Activities by the NRC's’
Office of Inspection and Enforcement,” in Proceedings of the
Second Symposium on Training of Nuclear Facility Personnel,
May 1975 {Oak Ridge, Tenn.: Oak Ridge National Laboratory)

sylvania State system that were not on the

AC)C miailing tists.
They were contacted by phone.

3Barron’s Guide to the Two- Year Colleges lists eight institutions in
the survey population with nuclear programs.

4john R. Doggette, Nuclear Englneering—Enrollments and Degrees,
1975, a report prepafed by Oak Ridge Associated Universities
(Washington, D.C.. Energy Research and Development Adminis-
tration, September 1975). oo
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Five hundred forty-two students were reported enrolled
in the programs during the fali of 1975. Eighty three stu-
dents were graduated during 1975, and 210 are projected to
be graduated in 1976. (See Table 111.11.)

Fourteen of the 18 colleges with nuclear energy tech-
nology programs are located east of the Mississippi Riverand
were responsible for all but one ot the 83 students graduated in
1975. Eight of the 18 colleges are in Southern states. Each
of the states having public nuclear power utilities had at
least.one college with a nuclear energy technology program
with one exception. the state of Illinois, which has the
greatest number of utility reactors of all the states, had no
college with a program.

Of the 19 planned programs in 17 other colleges, only
3 are in the formal planning stage. (See Table 111.12.).
According to letters received and telephone follow-ups by

the survey staff, colleges located near sites of nuclear

. . TABLE 111.9

AND STAGES OF PLANNING*

. COAL-CONVERSION TECHNOLOGY:
* 'NEW COLLEGES PLANNING PROGRAMS

[}
.

utilities planned or under construction are the source of
possible new programs. The Office of Education has funded
the Technical Education Research Center (Waco, Texas) to
develop curriculum modules for nuclear energy technology

programs and to help implement programs. Additional fund-

ing by the Office of Education is ptanned for some institu-
tion to'produce curriculum modules for nuclear reactor
operators.

2

Related nuclear industries were involved in the programs

of 14 of the colleges. (See Table 111.13.) Of those, 10 col
leges useindustrial equipment, 9 use industrial facilities,
and 9 use industrial staff for curriculum planning.

The 42 ERDA prime contractors, the majority engaged
in extensive nuclear research and development activities at
64 locations, have always worked closely with universities
engaged in nuclear research and instruction. The support to
universities was predicated on support ofresearch related to

R o
« +

. iy T,
Program Planning Stage ~—

Fig
¥

—- B

Regions New Colleges Informal Preliminary Formaleesu
East .1 - 1 . -
Midwest . 1 1 - - .
North Central 1 _— - 1 ~.
¢ TN
TOTAL 3 1 ! 1 \ .
*This table's data are aiso included in Table H1.6. \\
o TABLE 111.10
COAL-MINING TECHNOLOGY:
INDUSTRIAL INVOLVEMENT IN COLLEGES WITH -
EXISTING AND PLANNED PROGRAMS B
17 Colleges with 12 Colleges with
i - Existing Programs Planned Programs

Industrial Involvement Number __ Percent Number ___ Percent _— '

Industry Involved * ‘15 88 6 50 ¢ '
¥ - "

Use of industriat facilities 12 71 5 42 ¢

Use of industrial equipment 11 65 4 33 N

Useﬁ industrial staff for . ' »

instruction 13 77 4 33 . P

Use of industrial staff for s -

curriculum plannin 10 59 6 50

Use of industry to train R ’ .

college instructors 3 18 1 8

Use of college to train

industry employees. 94 2 17 ’
lndustry Not lnvoIVch ’ 12 50
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' TABLE 11111
NUCLEAR ENERGY TECHNOLOGY: .
> COLLEGES AND THEIR EXISTING PROGRAMS,.
. . ENROLLMENT, AND GRADUATES
b ‘ . . 1975 ”Proie'::ted
Regions Colleges Programs = Enrollment Graduates 1976 Graduates -
New England 2 2 53 19 33
w East 3* 3 64 30, 42
’ South 8 9 303 33 90
Midwest 1 1 38 -, -
Southwest  — 2 -2 V .- ) 20
« West X 2 — 2 35 . 1 25
TOT=. 18 19 542 83 N 210
! *Of these colieges, 2, each—havmg 1 program, were not on the AACJC mailing list. “
} - ATABLEIII.12
~ ‘ NUCL EAR ENERGY TECHNOLOGY:
r NEW COLLEGES PLANNING PROGRAMS
: AND STAGES OF PLANNING, .
' . . ~ ~ Prograni Planning Stage
Regjons New Colleges Informal Preliminary - Formal
‘ , New England S - T T -
‘ A East \ 5 - 3 L] 1
- South 2? 2 ) 1 1 1
-Midwest 3 T2 T —~
Soutfiwest 3 N 3 - -
// N )
West - 3 . 3 - - . 1
. "
TOTAL 17, 12 4 3
3 - . E ”

s

ERDA's objectives and on the attraction of Ph.D.’s into the
contractdrs’ workforce. . "
Of the | 8 community-colieges with existing nuclear
energy tcchn/oIOgy programs, ERDA contractors have been
involved i the programs of only 4, three of which worked
with two contractors in Oak Ridge,-Tennessee. (See Table
[11.14.) The students and instructors at all 4 colleges have w.
received instructional expehiences using cquipment within
the ERDA facilities. Two summer programs were held for
second:year students ip 1972 and 1973. Of the 17 colleges
planning programs, 1 reported having ERDA contractor
professionals advising io curriculum planning.

Solar Energy Technology

Solar gnergy can be utilized in three technological

' processes. (1) phofosynthe:;/or hebochemical, (2) helio-
_electrical (converting solar

ergy to electric power using

phototoliaic eells), and {3Lheliothermal {concentrating

sedlar energy for solar heating and cooling purposgs), N
Helioclectrical conversion is hindered by present costs -

Q

" of materials being 50 to 100 times too hfgh to’be com-

petitive'with conventional energy systems. Initial research
wili' be conducted to acquire performance standards and
test data on optimal systém design with only a démonstra-
tion systent prior to 1985.1 . -

Solar thermal conversion also lacks performance stan-
dards and test data. To supply these, several smal} test
facilities and pilot plants will be constructed by 1985.

ERDA afso plans to fund a solar efiergy research institute to

be the leading ccntcr'off}xpertise. However, as nqw planned, ~

LRDA's research, levelopment, and demonstration strategy
will not crefte’a,noticeable démand for solar energy tech-
nicians within the next decade.? LR

S A

. ICreating Encrg} Choices Tor the Future, Vol. 2: Program Impl¢-
mentation, ERD& Report No. 48 (Washington, D.C.: Energy
Researchyand Develgpraent Administration, 1975}, pp. 3341,

2t nergy Alternatives; A Conporative Andlysls, a report prepared
by the Scignce and Public Policy Program, University of Okla-
_ homa, May 1975, pp. ¥1-1to 11-14, .
. . .

. .
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Solar heating systems will become more popular as syster are from $6,000 to $8 ,O000, ERDA 15 fundl a
commercial applications expand in residentialand private limited numbér of public |n)4tuuons, including the.institu-

use. At p esent, estimates for aresidential solar heating « tionof. educauorr to lm/plément solar heatmg systems o .
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: . TABLE 11113

-
: ‘NUCLEAR ENERGY TECHNOLOGY: . -
, INDUSTRIAL INVOLVEMENT IN COLLEGES WITH, / Eremerer
- EXISTING AND PLANNED PROGRAMS . .
- r - o,
18 Colleges with . " 17 Colleges with e a i . Y,
=~ = 7 Existing Programs, /' Planned Programs . ii ' / :
. Industrial Involvement Number Percent R Number Percent ., ———
ﬂ Industry Involved 14 78 S 6. 35 . ' ‘
Use of industrial facilities ™ 9 50 ' R
Use of industrial equipment 10 56
Use of industrial staff for
instruction N 28
Use of industrial staff for ~
curriculam planning 9 S0,
Use of industry to train
college instructors 1 6

Use of college to train
. industry employees 2 I &

Industry Not Ivolved

| ) NUC%[’A/ENERGY TECHNOLOGY'
‘ THE ENERGY RESEARCHAND DEVELQPMENEADMINISTRATION! s/‘
y INVOLVEMENT IN-COLLEGES WITH EXISTING AND PLANNED PROGRAMS
' 18 Colleges with 17 Colleges with
. Existing Programs Planned Programs
ERDA Involvement . Number Percént Number Percent
"ERDA Involved 4 - n 1. 6
Use of ERDA facilities 4 / Y, P \ - . e
" Use of ERDA eguipment ™4 2 - - .
: Use of ERDA staff for : : g . . g X
instruction 1 5/ ‘ - - // - .- -
¢+ Use of ERDA &taff for v 7 .
curriculum planning ™———__| ) 6 -~ ., 1 6 e . .
___Use,of ERDA to train - g ' o
S cmlege instructors 1 6 - - - - . e
: JJsé of ERDA for student — N . ) i /
/ work experlenCes /‘ 1 \(L\ ‘ - o= -
' Other 1 6 \\—»\,;‘LN/ 6
ERDA or ERDA Contractors _ e
: Not Involvcd 14 78 o 16 94

[ K — T /24 15
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ge and, thus, are not con-

rgy alternative. -

§ fdr the few persons being trained

L . -
from a demonstratign plant

y sidered to be a short-term
.. A great demand ex]

“ QOne college alr’eady has |mp|emented a solar energy
« techpology emphasis into ‘its heating and air-conditjoning
program. (See Table f11.15.) And 30 colléges reported to,

energy principles andsolar thcrﬂlajzfonverslon system main- - “Texas State Technical Institute (TSTl in Waco) began the
tenance could be added where> propriate. The collegest -« first laser-optics technology program in 1970 and ¢ panded

funded to c0nstru¢1 solar €ating system facilities will bo the training area to its Rio Grande campus in 1974, ¢
, ablertouse them as traling laboratdries. . mally affiliated with TSTI, Technical Education earch\

. Colleges are cautioned not to establish expensive new Center (TERC),2 "O"PVOﬁt research organization, is con-
programs thit train students for tech noldgical occupations tracted with the Office of Education-tqQ develop laser- -optics
forewhich employment prospects are uncertain-The 30 curricula and td help implement riew programs, prirgarily |

_ planned solar energy technician programs.would produce in Massachusetts, New York, New Jersey, Florida, dn

B graduates far-exceeding any, projetted demand. And mﬁ"me%\ Southern California. TERC has established a committee >

near future, there will be no demand for solar-technicians "™ comppsed of laser industry representatives, includiog those

that cButd.not be supplied by-cross: training climate-control - Of‘ aboratgries involved in laser research:

° and‘electrom echmilcians. . | graduated the total 26 laser-optics techniciansin
. \t\ . 975 and will, with its sister institute, graduate 41 of the -
. . / /»total {aser- optucs techniclans projected to be graduated
Laser Optlcs Technol / ”@5? *The other two report:‘d programs will Aot graeluat«e
* The survey included lasch S tech nol'ogy,programs “ their first classes until 1976 and 1977.
because faser use in energy prodUCtlo em|yexp Eight. college ch reported having a planned laser
For the fiscal year 1976, more than $5Q million |s’pro;ected - optics program. (See Tab} lll 18.) The'grogram of each

to be spent on laser-fusion rcseanch~by three ERDA contrac- college is t ‘result in an assocrate degree except for that of
tors. But laser«fuslon.systems are estnmated be 20 yearst’t, - one collpge, which already has an existing program. That
-~ > -. » . 3 e R - . . ‘
) J'ABLE lll 15 ‘
- / - ' )
“ so“i'.AR ENERGY TECHNOLOGY:

C(ﬁ.LEGES AND THlj.}R EXISTING PROGRAMS, ENROLLMENT, ANﬂ GRADUA 5

Al ’

g

Agions ' "

= be planging soIar energy technolqu programs. (See Table -as Iaser-optlcs technigiéns, nof Quly in laser-fusion research
. nae) Interesf in programs was expressed by cofleges i . butalsoin lnd:;y;g:nvolvedg such areas as qualjty con-
* all sections of the country, with colleges m.the Southwest -/ - trol, medlical fgsfarch, microcifcuitry, and military applica-
planning ten programs. . - tions. In l ,only 26-taser-optics technicians were gradu-
Barron's Guide to the Two-Year Colleges lisjs more . * -ated; al|dfom one college, (See Table 111.17. )
‘=~ than 150 colleges as laavmg programs?n heating and air- - .ln the rs}urvey,;,only fourcolleges reported having laser-
conditioning (climate-comrBll technology Courses in solar " QPfCS techriology programs, all resulting in associate degrees.-

B I B 58 i
/,
o T?wuns S
SOLAR GY TECHNOLOGY:- .

EW COLLEGES PLW P&GRAMS AND STAGES OF PLANNlNG

/ S Pgégram Planning Stage 21[

,Regions. / New Colleges : Informal ~ { Pg‘rl/nary Eﬁormal

New EnglAnd 3

- East . // -
_South * . / 3- \

h{lidwes\t 2

Central, ' ; 1

North- Central 2

‘Sauthwest

" West V\

, R 5 .
TOTAL /e/

..«v"“ﬂ'v : ' 3975 Projected
,,.Gdll?:ges Progfams Enroliment Graduates 1 76°Craduates .
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ER-OPTICS' TECHNOLOGY: . , .
COLLE%AND—}'HEH/ TING PR GRAMS, ENROLLMENT,kﬁD GRADUATES .
e T //975 Pro;ec:;;l
Regmns Colleges Programé Enrollmen( / Graduates 1976 Graduates
Midwest ) VI | g ' 24' ’ = -y -
. Southwest_ 2 1m" - -2 e
West .80 - |
TOTAL 4 PE 214 . 26 _
- 774@ / £
Y - N //4
3 Y h/f

LASER,OPTICS TECHNOLOGY:

"NEW COL%EGE’.? PLAN/Nl G PROGRAMS AND STAGES OF

P}%

Program

/
Y
v

Wlf/Smge

New Co‘llqées

Tt 'R/eglons ' Informal re/lmmdry Formal .

° ’ - ‘//’ -

. 1 ;
|/ \}w England 1 T 7y
East - - 37 = -
" South 1 - B P
e Midwést t z ) o
© Southwest ‘ - l
.- 7 ,
. TOTAL 8 ™ .
PN '

-

e

Iege s new program is to be rtificate one for laser-

ptics assemblers. Of the eight planned programs, one'is in

the.fotmal planning stage, two arey/e;rge’l—i‘minary planning
stage, and five areif the informal #ffanning stage. Only four

of/the colleges reported teptative starting dates. 1977 for

wo colleges, 1978 forere college, and 1979 for the other

college Three of the colleges are in the East® two are in the

“"Southwest, and one each is in New England, the Midwest,

and the South.?None of the colleges reported industry to

be involved in their present planning activities, /

- . s
Geotherm rgy Technology

/fpdthermal energy, the heat in water and rock beneath
the €arth’s surface, is available in the western one-third of
the United States, including Alaska and Hawaii. However,
gé8thermal energy has a limited potential for producing
electricity when compared with that of nuclear energy or
fossil energy and is most apphcable tu nonelectrical and non-
transport related forms of energy. One study estimated that

s

ITERC conducted lts own interest survey in 1973 and reported to
have received requests from over 450 educmonal ipstitutions for
* more information.

needs. ! .

- A near-term ob;ectlve of E}? A is to stimulatesaccel-
erated geothermal mdust;f);rowth and to provigé at least
10,000 to 15,000 ‘megawatts of commerclal elpCtrical power

and nonelectncal energy from hydrothermal esourcesby

1985.2 N/o immediate, demand for geothermpal .

nicians is apparent other than that create y this ERDA
/nefél:;h and demonstration effort.

No colleges reported to have existing programs for geo-
thermal technicians. Six colleges located close to.geothermal
energy sources, said they have planned programs. One pro-
gram is in the formal planning stage, one/program is in the

preliminary planning stage, and four- ‘Programs are in the—
informal planning stage The fopmally planned pro i, re-

el

N\

l] F.kunze and A. S. Rithardson, National Program Definition \
Stud,» for the Non Electrical Utilization of Geothermal Energy,
*areport preparcd by the Idaho National Engineering Lab
(Washlngton D.C.: Energy Research and Devélopment Adminis- .
tration, june 1975). - Yy

2Creating Energy Choices for the Futuk Vol. 2. Program Imple-
mentation, ERDA Report No. 48 (Washlngton, D.C.. Energy
Research and Development Administration, 1975). p. 47.
» ‘e
o

17 -



“Lassen College in Susa

) g

lated to an ERDA-fun\d“ed geother'rﬁal project, is to beéin at
ville, California, in 1976. (See Table
11.19.)

Only the two colleges beyond the informal stage have

worked with geothermal-related industries or ERDA m
progiam planning. (See Table 111.20.) The two colieges are | j'

using industrial facilities, equipment, and professional staff.

Three of the colleges that reported.having planned’ geo- *

thermal programs in the informal stage were similarly in-
terested in solar energy technology programs. In letters
accompanying the survey responses, each of these threé col
leges asserted it could institute a program in either area if

. .

the need existed. s

f

- ~

Energy Technology ) .

1
A variety of planned programs were classified under the

"label of energy technology. Thedrograms are of two dis-

tinct types: (1) ones to give a person skills he can apply to
a variety of applied energy occupations and (2) ones to
explain and possibly support research in alternative energy
resources.

[

&

-

- o,
%
- L »

'

Sixteen collgges reported as plznning to initiate a cpm-
bined total of 18 energy technician programs In 7,0f thye 8
geographical regions. (See Table 11.21:) Two co\lleges each -
reported two different planned offerings. The only program
in the formal planning stage is in Wyoming and is specificdlly
designed to train in wind power technology. Five programs
are in the preliminary planning stage, and 12 programs are
in the informal planning$tage. ..

Of the 16 colleges witﬁmﬁﬁﬁg gnergy technology pro-
grams, only S colleges reportad ifdistty to be involved in
their program planning. (See Table 111.22.) Of these colleges,
3 are using industrial staff in curriculum planning and 2 are
using industrial equipment in related courses.

The planning of energy technician programs raise many

S

1

potential dangers. During the great interest in environmental *

education from 1969 to 1971, many educational and non*
profit institutions were funded to develop environmental
and ecology technicigns. The programs attempted to proYide
multiple competence in airysolid waste, wastewater, and {n-

secticides monitoring and frequently produced persons un- . —~

)

.

-

N

- TABLE'l1L.19
GEOTHERMAL ENERGY TECHNOLOGY:

NEW COLLEGES PLANNING PROGRAMS AND STAGES OF-PEANNING* «

_ . Regions

4

Program Planning Stage

New Collegess  * Informal

Preliminary

'Formal

North Central
Southwest
. ’ , * West

TOTAL

1, g 1
a0 B -
4 2 1™ 1

6 4 1 1

*No college responding to the survey q estionnaire reported having an existing program.
8 4 u

]

s v N

~—
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" TABLE 111.20 \/

.

GEOTHERMAL ENERGY TECHNOLOGY: ‘ ,

rd

INDUSTRIAL OR 1HE ENERGY_RESEARCH AND DEVELOPMENT
ADMINISTRATION’S INVOLVEMENT IN COLLEGES

>

. ~, Industrial or ERDA Involyement

- WITH PLQINE‘D PROGRAMS*

-

N

M e

" 6 Colleges with Planned Programs

- Number Percent

» Industry or ERDA Involved

DA
o facilities & »

e é Use of industrial or E - ..

» F

N 3 . /7 .
" Use of industriat or ERDA - =

e

s

N

N—. 2

of mstruction ‘
Industry and ERDA Not Involved -

pe

*No college responding to the survey questionnalre reported having an existing progr.
Y 4

Y

A
A 27 )
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e
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oo TA'BLEm.:p’ _
o ) ENERGY TECHNOLOGY:

NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING*  ~ ~

Ca

i ) ~_Program Planning Stage s
\ Régiong > New Colleges Informal Preliminary Formal *
New England . -3 3 - - .
East 3 1, 3 -
South 4 3 1 -
Midwest 1 2 - = - ‘ ‘
North Central 1 - - 1
Southwest .2 2 - -
West 2 1 1 -
“TOTAL 16 12 \5\ 1
*No college responding to the survey questionnalre reported having an existing program. . : e
TABLE 111.22
o ENERGY TECHNOLOGY-

INDUSTRIAL INVOLVEMENT IN COLLEGES WITH PLANNED PROGRAMS*

16 Collcges with Planned Programs

"]

Industrial Involvement " fﬁamber - Percent
S
Industry Involved 38 31
Use of industrial equipment S5 2y 13
5. L
Use of industrial staff for vl .
.- instruction ’ 1 6
' Use of industrial staff for . %
curriculum planning 3 19
Use of college to train . - v
industry employees . 1 6
X Industry Not Involved N

69 '

o N '

needed by industry, public utilities, or governmental moni-
toring bodies.

This is not to imply that energy techmcnan programs
in such areas as altefnative energy sources, energy research,

g andenergy reclamatlon from waste materials cannot be-
come viable programs that fulfill local needs. But before
introducing an energy ‘technician program, any college should
first determine that a'need for technicians exists and that the
college can supply the’ appropriate skills required by the em-
ploying industries.

Energy tdnservation Technology

- Ene(r{gy conservation is based on two interrelated gbjec-
tives: re ucing energy consumption and usmg energy more
_ cfficiently. The Amencan public has not yet been torced

*No college responding to the survey questionnaire reported having an existing program. -

-

to alter their lifestyles substantially to conserve enérgy. A
United Nations study found that the United States had the
smallest reduction in energy consumptuon of any industrial
nation fol}dwing the Arab oil embargo. Expected policy and
public acceptance of energy conservation measures that af--
fect levels of commonplace services would require extensive
technological alterations.

Three examples of survey responses illustrate how col-
leges are responding to energy conservation tech(ﬁlogy
needs. The only existing energy conservation technology
program was in natural resources conservation, a curriculum
also reported as planned in two additional colleges. The col-
lege in New York, with this program, graduated 30 persons
in 1975 and projects a graduating class of 22 in 1976. (See -
Table 111.23,)

Some colleges‘rsQorted modifymg programs to incor-
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TABLEH1.23.

uENERGY CONSERVATION "TECHNOLOGY:
, COLLE@ES AND THEIR EXISTING PROGRAMS, ENROLLMENT, AND GRADUATES

.

Region College

+Program

1975 * Projected

. Enroliment Graduates 1976 Graduates

E}gt 1 1

’

9 " 30 22

- porat# energy conservation instruction. Three colleges
reported alterations in their automotive technology curricula
to instruct students on ways to improve engine efficiency,
And two colleges are planning changes in building-technology
courses to focus on alternative energy and construction tech-
niques,

Thirteen wlleges each have a planned energy conserva-
tion technology program. Of these programs, 10 are in the
informal planning stage, 2 are in the preliminary planning
stage, and 1 150 the formal planning stage. Seven of the

. eight sections of the wountry had planned programs. (See
Table 111.24.)

1t 1s still to be ascertairied 1t there is a need for energy
conservation technicians. 1f su, should separate educationat
programs be instituted to train them, or should existing pro-
grams be modified? At least one thing js certain. & college |
should determine the kind of skills actually nceded for em-
ployment before establishing an energy conservation tech-
nology program.

¢

Electrical Energy Technology

The research staff intended to analyze electrical pro-
grams primarily related to power production and gower
transmission 1n the sa@we manner as other energy tech-
nologies. However, oni¥ 32 colleges responding listed elec-

-

tricity or electronics programs, an insufficient number for
analysis. '

in contrast, within its 944-callege population, Barron’s
Guide to'the Two Year Colleges in 1975 lists 352 electrical
technology programs, of which 208 are classified as ter-
minal certificate programs, 97 as transfer programs, and 47
as terminal and transfer programs. .

The best available data on the existing electrical tech-
nology Programs contained in the study are the Engineering
. Manposwer Commission of the Engineers joint Council. In a
423-c0|lege sample, the Commission reported that 103 col-
leges graduated 2,465 students in electrical programs in the
year ending June 1974. (That study's low response rate em-
phasized the difficulty of acqumng techmcal—occupatlon
supply data.}’

If it 15 assumed that the two populations, the 352 elec-
trical technology programs listed by Barron’s Guide a e
one surveyed by the Engineering Manpower Commission,
are similar, it can be inferred that the number of graduates
for 1974 would have been in the range of 5,500 to 8,400.

In gum, it would seem that the large number of existing
electrical technology programs could accommodate any
curriculum revisions and advances in the technology. The
colleges have the capacity to meet ifcreases in demand for
technicians at both the regianal and the national Jevels.

- .

TABLE 111.24

ENERGY CONSERVATION TECHNOLOGY: )

A

Regions

New Colleges

NEW COLLEGES PLANNING PROGRAMS AND STAGES OF PLANNING

, Program Planning Stage

Formal

' Informal -

Preliminary

New England
East
South
Midwest
North Central
L—‘Y’u’t
\ West
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The analysis confirms the premise of AACJC and ERDA tutions should be preparing students to accépt having to
n cosponsoring this study . that the AACJC-member and ~ relocate to continue employment because of changing eco-
tonmember culleges are imvolved’in and desire assistance in nomic conditions. Cross-training of displaced workers for

«dentifying energy-related technolugy occupational needs % employment in other geographical regions could eventually

and establishing energy educational programs. AACJC and become a major responsibility of some colleges. However, -

ERDA will cosponsor 4 national conference during 1976 on until such energy policies are introduced, the changes wjll

six energy-related technology areas. The invited colleges will remain theoretical.

discuss c@mmun activities to increase cullege and ihdustrial " It can be assumed that a few of the institutions reporting

cooperation and to enwdburage federal and state support to " .to be plannihg energy, solar energy, and energy conservation

help solve energy-related manpower problems. o . programs were irying to preempt othet schools in their re-
Of the colleges surveyed, the 62 colleges reporting gion, because early planning in these areas could increase a

existing energy programs and the 132 volleges reporting \ | college’s chances for future state and federal funds.

planned programs shotid.provide the base of colleges to - With few exceptions, the existing energy-related tech- .
participate in propused activities to determine educational nology programs are designed by the colleges to serve local
programs needed for energy-related, technology occupations .clientele and to provide employees for local companies. The
and to help initiate the programs. The total of"511 institu- best examples of this are college coal-mining technology

tions interested 1n attending an energy conference comes programs wetl attuned to the mining-company needs. Coal-

almost exclusively from public colleges. . related programs are being both expanded to\wew colleges

The responding colieges indicated a recogmzaﬁqn tt{a( and enlarged in existing colleges within a one- to two-year
energy-related occupational needs will reflect the nation’s startup time. Upgradjng employed miners’ skills to improve
response to energy demands. At the present time, at the their proguction or to enable them to obtain certification
macro level only asmall percentage of workers are employed is often fhore important to the college,.the coal industry,
or being trained for employment in energy-extraction or and stytents than having students complete the require-
energy-production industries. Consequently, colleges wish~ —-- _ments for an dssociate degree. o
to know whether energy needs will be felt within their geo- ¢ nuclear energy technology offerings are a mix of

\gi‘aphmal regions and, if 50, whether either new occupationa) local and regional programs. The first colleges installing pro-
programs will be required or existing programs will need to grams, seven to ten years ago, have saturated their loaal em-
be restructured. ployment markets with graduates and have consequently

Many hypotheses have been formulated about the ef developed nation-wide contacts to place other graduates.
fects of national energy policies on regional labor markets Most recently established nuclear technology programs tend
and on employ ment in certain industries. Educationaf insti to have been devclopc/d because of local nuclear-related em

.
v . -
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__ ployers. And many programs bem"g planned are responses to

B

~

possible construction of nuclear rgactors by ‘utility companes.
Petroleum technology programs, with few exceptions,

have been created within the last five years. They are de-

signed’ mainly o meet local demands, and surplus graduates

are placed nationally. In both recently established and

B

planned programsythe curricular content seems to empha-
size extraction%chniques over refinery ones.

Laser-optics technology, growing in its application to
energy research, has recently. expanded into rew colleges.
TERC, presentfy funded by the Office of Education to
develop curniculum modules and support new program im-
plementation, believés thatwithin the next four years there
will be an adequate supply of graduates.

Research and demonstration projects for the other four
energy categories analy zed (solar, geothermal, energy tech-
nology, and energy conservation) are increasing in both the
public and private sectors. Extensive studies on the man-
power required are needed. What will the manpowgr demand
be in the short-run and tn the long-run? What skills are re-’
quired for researctr Yechmicians and, ultimately, for assembly
and maintenance technicians? Wiil new occupational cate-
gories be\necessary, or can the technicians be educated within
existing occupations? Although 68 colleges reported planned
programs in these areas, the coileges indicated that they were
concerned enough about the above issues to move cautiously
in establishing these programs. . o

One question not addressed previously 1s how adequate
colleges are in supplying graduates to meet bresen,t. and
future demands. The survey obtained information on this

. 1in the three mayor areas. petroleum technology, coal

m thew petroleum technology programs, responding
collégks project they will graduate an average of 10.5 stu-
dents per college in 1975 and 12 students percollege in
1976. (See Table 1\M.1) The number of graduates is£xpected
to grow, because six colleges began their programsin 4975,
Concern hag been expressed by some colleges with petro-
leum progrdms in not being able to compete with four-year

mmin@technology, and nuclear energy technology.

-

»

K

ps—

institutions for students, The average enrol{ment in petros
leum technology in two-year colleges is only 31. However,
given the number of college petroleum technology programs
recently initiated and.in planning in all sections of the na:
tion, the colleges sho uld be able to increase the number of
graduates and establiL‘w more programs if there is a sufficient
increase in demand. | . * ,

In coal-mining technology; collegés are demonstrating
their ability to expand their programs ip response to the
growing demand. Calleges with existing'toal-mining pro-
grams had difficulty incomputing their head count enrolt-
ment because of their many diverse offerings. The average
number of graduates per college offering these pro- ams in
1975 was only 9, with an éxpected increase in 1976 to 20.
As explained earlier, many of the coal-mining technology
programs are primarily designed to upgrade the skills of em-’
ployed miners. The average enroliment of 'aﬂ(miningtech—
nology students in the 17 colleges is 169, a figure which is
known to be low. With 12 colleges planring progrdms, the
number of miners served should greatly increase.

The 17 colleges with nuclear energy teChnology.pro— ~
grams graduated only an average of 3 studen}s in 1975,
aithough the projection for 1976 is 12. Average enrollment
in 1975 was only 32, some colleges expressing difficulty in
attracting students nto the field. However, with the large
number of newly established college nuclear energy tech-
nology programs, many now with small enroliments, and
with 17 colleges plannjng such programs, the number of
graduates should increase in subsequent years.

The survey was not designed to providg information on
the relative quality of existing programsin any energy-
related technolfogy. The economy of scale necessary to
optrate an energy"training program with extraordinary start-
up costs was another question the survey was not designed
to answef, However, additional study should be done on
both g’questions before recommendations are made on es-
tablishing additional energy-related technologies in the three
major energy areas or in the emerging energy fields.

’

" TABLE IV.1

: THE THREE MAJOR ENERGY-R-EL'ATED TECHNOLOGY OCCUPATION AREAS:

COLLEGES AND THEIR ENROLLMENT AND GRADUATES

) Nuclear
. Petréfeum Coal-Mining Energy
. Category Technology Technology Technology
' ., Colleges A 12 ) 17 18
Programs A 13 T—24 19
. Enroliment ) T 375 2,878 542
AveMge enrollment per college e 31 169 30
1975 graduates ) ' 126 153 83
', Average graduates per college -, 10.5 9 ) 5
—T . 1976 projected graduates 143 343 T 210
) ‘. Average projected graduates per college )12 . 20 12
| ’_'* o
. * °
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Survéy Cover Letter and Questionnaire
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Dear President-
The Energy Research and Development Administration (ERDA) has
requested the support of the American Association of Community and
. Junior Colleges to disseminate information on the emerging energy
technical manpower #eeds that will result from commercial activi-
ties on new energy approaches. ERDA is working closely with federal
- and state agencies and with energy industries to provide information
+ and program development support to colleges and schools

, The purpose of the enclosed form‘is twofold: first, to determtne
the existing types of eriergy related curriculums that community and
. junior colleges and technical institutes presently have or are plan-
ning, and secondly, tp determine the degree of interest in and. sug-
’ gested format for a regional conference on energy needs.

The tentative format for the regional conferences is to have a
series of meetings in various locations, two or three days in length. -
Participants frdm ERDA, other federal and state agencies, private
industries and public utilities would present information on emerg-
ing occupational and education needs These needs would be primarily

. in the fossil fuels, nuclear energy and energy conservation fields.
Participants from community and junior colleges and technical insti-
¢ . 3 tutes would present, their own eriergy-related programs, lead discus-
sions and suggest followup activities. ERDA, as cthe federal agency
with the primary energy mission, is interested in how it can be
supportive to.education institutions.

»

. As a result of this series of conferences, ERDA would support *?
the establishment of recommendations, work to develop curricula, °
determine equipment and facility needs, acquire industries support,
plan programs for neede8 instructor training, and identify rentative
studen{ work experiences.

‘We would appreciate prompt attention. to the attached question-
naire and suggestions on developing a conference format that would
be most beneficial to community and junior ‘colleges and technical
institutes. Please return these materials in the envelope enclosed
by November 17. Thank you for your assistance. .

. . Sizerely YOU?M t.

. . . ' Richard E. Wilson"
Vice President for Programs

w e .

e

\ One Dupont Cieeln NW Suite 430 Washington 10 200808 202 204 7050

ERIC . ©. 82 ..

s .

" American Association af’(fo/mmunity and Junior Colleges
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'APPENDIX B

| ~ Occupational Curricufa Not included Under-
| ». . ’ Energy Technologies
: A ]
I o -
- . ¥ ""--«-...;‘,__ . _ Airpollution
. L ,....-:...._____ Archltect technology
< -~ —

Che‘mit@l technology

_ Civil englneerlng technology .
imate cont\f\;:chnology

Construction tec nology

Drafting technology

Electromeckanical engineering

Electromcs NG -
eermg»no option

< Environmental engineering
. . Environmental marine science
s Industrial engineering .
T~ y Manufacturing technology )
- . Marine propulsion -
Marine science
Mechanical design . )
Mechanical engineering technology
Nuclear medicine
' ‘Plumbipg and pipefitting '
* Pollutiongontrol technology

itect—training
. - Practical-construction training

Refrigeration and air conditioning

Solid waste technology

Traffic engineering
Urban planning
Water and wastewater technology
Welding technology

-~
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Institutiors Having txisting Energy Programs’

-

}. PETROLEUM (OIL AND GAS) PROGRAMS

N East .
Butler County Commumty College )
. g Butler, Pa. oy
Sguth -

Delgado Junior College
New Orleans, La.

' Midwest ‘ -
Hocking Technical Coll_ge e
Nelsonville, Ohio

. Lincoln Trail College -

: Roblnson, im.

- Musklngum Area Technical College
Zancsvnllc, Ohio
Notthwestern-Michigan College
Traverse City, Mich.

- North Central
Casper College
>Casper, Wy.

Southwest

L.ee College
Baytown, Tex.
Midland College
Midland, Tex.
Western Texas College
Snyder, Tex..

West R - -
~ Ventura College . s
Ventura, Calif.

Alaska 5!
Tanana Valley C’“mmumty College .
Fairbanks, Alaska . * s

Il COAL-MINING AND RELATED PROGRAMS

East

Beckley College

Beckley, W.V.

Bluefield State College

Bluefieid, W.V.

Commumty and ‘Technical College,
West Virginia- Institute of Technology

Montgomery, W.V.

Fairmont State College

Fairmont, W.V.

INo tisting of institutions planningtnéigy programs is included

because of their. tentative statusand to prevent possible em-

barrassment. Schools were asked in the survey to list programs

that they were informally ptanning and may not yet have taken
) before their respective education boards.

EKC 28 .
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Williamson.Campus, Southern West Vlrgmla
Community College
_Wllllamson w.v. .o

South
Madisonville Communlty College

. Madisonwville, Ky.
Mountain Empire Community College
Big Stone Gap, Va. ¢ .
Southeast Community College - - -
Cumberland, Ky. i
Southwest Virginia Community Coll‘ege .

i

Richlands, Va. .

I
Midwest | v )
Belmont Technical College
St. Clajrsville, Ohio ' '
Wabash Valley College
*Mt. Garmel, Il ‘

Indiana Vocatjonal Technical College Lo
Indianapolis, Ind.

Rend Lake College ]
Ina, . Y Y,
Southeastern Iilinois College
Harrisburg, . . i .

North Central

Casper College

Casper, Wy. "
Sheridan College N
Sheridan, Wy.

Southwest
Gollege of Eastern Utah
Price, Utah

NUCLEAR ENERGY PROGRAMS ’

New England

Hartford State Technical. College
Hartford, Conn.

Wentworth Institute

Boston, Mass. .

East

Altocha, Pa.
Community College of Beaver County
Monaca, Pa.

_ Altoona Campus, Pennsylvama State University

Hazleton Campus Pennsylvania State University

.. Hazleton, Pa.
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~ South Sh'bremn‘;ly College N
Aiken Technicat ation Center Seattle, Wash, -~ \
AikeR, S.C. ;
Central Florida Community College Lt '
Ocala, Fla. . IV. SOLAR ENERGY PROGRAMS ——
Central Virginieromrrlunity College ; ‘Elcntral S R A
Lynchburg, Va. ‘ - Scott Community College -7 ™~ ~
Chattanooga State Technical Community College Bottendorf. lowa . ~
Chatta?dﬁm i , - -
Florence-Darlingtor~Fechpical College ‘ - .
Florence, S.C. 3 — AN
Midlands Technical College , Ve LASER/'O/BT[CS‘PROGRAMS I
Columbia,’s.C. Midwest .
Roane State Community College Vincennes University -~ \ .
Harriman, Tenn, - Vincennes, ind. .~ T
Tri-County-Fechnijcal College -
- P%nd:leton, S.C. »5 . Southwest
. ’ . James Connally Campus, Texas State Technical”
Midwest : Institute
Terra Technical College — Waco, Tex.
Fremont, Ohio Rio Grande Campus, Texas State Technical Institute
Harlingen, Tex. ‘
Southwest ‘ - T —-
James Connally Campus, Texas State Technical West - v
" Institute San ) ose City. College’ -
Waco, Tex. San Jose, Calif, .
Rio Grande Campus, Texas State Technical . . ,
‘nstitute . - . ,
Harlingen, Tex. VL. ENERGY CONSERVATION PROGRAMS
West East ,
Chabot College Dutchess Community College ~ . ,
~ Hayward, Calif. Poughkeepsie, N.Y. -
.ok . ‘ - "
. ;‘ r
“ o
L
UNIVERSITY OF CALIF. —— ~
’ LOS ANGELES
AUG 1 % 1976
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