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-The OCCUPACS in this booklet are the out- "\ . oA special note-of. thanks to those persons 'who .
... growth ofan inlerest.in assisting.capable high school’ .\ .~ worked-diligently-bn' the-project: to Mary -Anha -
students. as they seek challenging-caréer oppor-,. 4\ - Davis; Misty Gibson, arid Dan Langen for-preparing - -
‘tunities, “Gancerned young persons today are in- - {\ the several drafts of the.OCCUPACS;. ta Marly Cal- -~
_terested in the:intelligent utilization and conserva-. - | - vert for her efficient work -as project secretary; - % .-
< ton of Americd’s.energy resources. For these young |\ to Helen Finney for her interesting:art work; and to”, .
- people, careers that offer an opportunity to be of |\ 'the fine.team at the University Printing Center. for .=~
~ assistance to our -nation in_conserving energy re- . .- |\ their production work, Without the close coopera- .~ °
= sources offer a high opportunity. With this thought ~ , "\‘\tion.of all these individuals, it would have been im-- -
~"in mind, the present effdrt was dndertaken to inves- - > .\ possible to prepdre this material ‘in the time availa- -
«’ tigate energy.related careets which seemto offer the - . .\ ble, : A ,“‘ e T
- most prémise for'putstanding high school students. -~ .- | '\’ Reactions from'a group of teachgrs participating .
s What has resulted from this effort is'the group of -+ = jn\the Department aof Energy sponsgred Faculty De-- -
. OCCUPACS which explains career opportunities, In "~ +'velopment Workshop during the 1978 summer ses-
- each'of these ficlds, it'is p’~§sible foranindividualto- " "sjon provided'a humber of helpful editorigl sugges-
“make a significant coritriblition toward the solution - . tions, However, the summer Schedulgxdirj not per-
- of America’s_energy, problem. No one career,.of -~ . .mita opportunity for field testing with high school
~.‘course, deals directly with all enbrgy-related ‘prob- -~ -..agereaders. Consequently, it would be most helpful
lems. However, it is possible far.one'to Specializein. . ... if those who ‘use, read, or interact ‘with the OC-.
- quite traditignal areas in.such ficlds as.engineering, . '~ ‘CUPAC% ]
" yetsfill.have an.opportunity to make a substantial” *" " - usefulndss and suggestions for their-revision.**
'impact‘?cﬁ:enéjjgy#related problems, .~ o S e e T e

would provide a comment concerning their -

-

-+ Apprecigfion is-expressed to -Dr. Donald“t. Clark - « O G
~ for his leadership in formulating the approach to the .- - . *
problem, to\Dr. Christopher Borman for his support. ~~ . . .
.+of the™activity ‘through. the Center for Career De-. .~
velopment and Occupational Preparation in the Gol- -~~~
lege of Education, and to Déan Frank W. R. Hubert
for his continuing interest in energy-relajed éduca-
- tional activities. This project was supported by the . . =~
College of Educatiop allocation,”Organized Research Pl
Fund, Texas’A&M University:- 707 0 cewe o

A & et

. .Daniel'L, Hoﬂse_héldef R
.. Project Director "
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When yuu walk into an® all’—r.nﬂdll\mﬂt‘d Llass-
“room, drive a car that gets'good gas mildage, or call a-
fncnd ‘whao fives a thausand miles away, you are
3% the beneli feh and development.
y and development (R&D) is the.common

{ Careersﬂm persons_interested-in using -

7 their talgrs'and: Jbllﬁié‘% to help improve the world.

* What ig|Rescarch :md Dﬁelupmenl? R ;

. Basit Research, usu.llly'donu ina Ialmratory, |s an
effnrtjn seck out new scientific principles and gain.

~ian understariding of them Examplcb might be find-

" ing more efficient ‘means of converling coal to

‘gasofine, estabhshmg whether fluatocarbons con-*.
tribute to the depletion of the pzone layer of the .
;tralogphere or dE‘\iElelné effez:nyu altunallvc :

’ _energysystems. . VLo SR

Scnulmg Rrsearch s also a laboramry acnvny,
“aimed at. establlshmgj the technical feasibility of an
idea or of a specific objective. Can wadevelop- a

useful, economical by- proﬂuct from waste and gar- "
bage? Is it possible to find a non-pollutinf octane ..

© booster for gasoline?. Can we develop nrethods of -

~environmental control which iiseless energy?'A

" scouting researcher muist uncover the questmn% be-
“fore the answers can be found.

Apphtalmns Ecsmrch starts. wnh an e:us.tmg1
produtt and finds new ways in which it can'be used.
The researcher must learn to apply. the: properneg of

-d product,work around its deficiencies, and estab- -
hsh whether it meets the technu:al and va:onomlc o
needs o? the rn;lrket ‘ : o

\') o .Avi ) ‘.

PAruntext provided oy enic [

EESEARCH-'-ANQ DEVELOPMENT :.,

/tnor of all the ficlds of engjlnecrmg, It offers .

WhL‘fL Dm} it Happen? ‘
‘Where research and develapment occurs de-

e : 5

Product Develupmnnt aims at the r:natu:m and
evolution of a product after-its - feasnblllty has been
demonstrated. The’ product .— whether *‘chemical;”

“mechanical; orelectronic —is modiffed and adapled o

~yntil it purforms effectwely in its:intended use. This -
_work is usually donhe on'a larger scalé-and, with a
" greater variety of materials than'a Iabaramry situa-

'; tion offersy The potential customer s offen an inte-
gfal part cnf product develgpment. .~ . 7 :

Pmu:!ss Development seeks to defme‘ an’ eco- |,

nomical and practical method of manufz’n;turmg3 the
product. Since the product must be manufactured.

- > where rates, yidlds, ecénomics, and thd cffects of -
- the process-are evaluaiéd and op

deal of’ product and market testing must take place :
. before dum;:,n :lnd cﬂnstruCnon cxf a/commercml

mnzcd A great

plam ~> o

pends not only.on which field of Englneerlrfg you.

. choose, but whether.you work in educatmn, private..
.enterprise, ;:,ovurnmeﬁt orlndustry At the univer- -
- -sity level, research is performed by individualsiand is -
‘usually very basic in nature. In

overnmentg -most
rescarch is related to.national: priorities, such as de-,

" fense, the space program, ur energy independence;

Itis frequently carried out b z’teamé of researchers

- either in -government Iabara ories or at a umversny

or industrial laboratory un f overnment Sponsor--
Shlp Cammermal flrms on nsultm& Iaboratorles

N : . 5 FTEs

S

on-a large commercial scale, the lgburatory pro-
- cesses miust hetranslatcd into a small pilot process,

2
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sp()nmrs who du not haw‘: their own faulme

In industry, research and, development has the
underlying ‘objective of making money for the com- -

pany by developing a new prncluct, a new appilica-
- tion for an exlsti’n&, produtt, or a new or improved
progess, At the same time, the purpose-of R&D to

improve ‘our way of life should remain foremost, In-
+ dustrial research is usually done by teams, or by in-.

dividuals wuthm a team effort.. ./ \f; —

,/ |

"Who is thc: Résearcher? ; A

‘ Rcbardless of the nature p{the leéhmml :u:hwly‘
~or where it .is carried c}fﬂ ‘the most important
-resource ls}m individudl kesearcher, -Whethz:r he or
she is-a -member of a tean or an mdlwdual inyes-
tigator. ‘This person”may f‘?‘ tralned in’'science or
engineering (or both), The level of academic dc&,rce

requnredtu function, effectwely in R&D varjes, butin .

_doctorate to be cpnmdered for tha top man
posnmn in research. -‘You can, however
cessful in engineering rescarc‘:h and: developn

wnh a bachelor’s or master's degree,

agement

Probably far more impogtant than spccmc de-

grees are the personal .characteristics of the. re-
searcher. An inquisitive nature, originality in think-
ing, a flair.for finding the practical solutiofs, and the

be suc-

" many ¢ompanies it is almost a prerequns:te to-havea .

, _mmplgte a task sucgessfully

-ahnllty to plan ahd carry out.a systematjc lnvesnga- :

tion -are all hl&hly desirable attribytes. Also impor-

tant are a high level of pvrslsmncc-m the face of

advcrslty, a beliefin one’s self, and the drive to
A °

To succeed in reseath and development, the in-

dividualamuist cun;ﬂantly be aware of teghnical and
intellectual. obsoleScence; continuing edumlmn is

“an-im nrlant art of a r("f;(‘drc her's life, -
Ik

Reward and Dppnrlumlms

Resuarch and develcpmcnt is not the mu!i' tn

riches, but the productivtrescarchér is reasonably
well paid with a salnry camparﬂﬂu to that in other
areas of engineering: The work is challenging and
satisfying.*This in llSLIf is pmb“lbly the hrcatesgre

Lward, 7 . RN

P

Qpporlunmes in E&D are growing.*It-i is apparunt
that many of today’s sacial.problems and national. .
objectives — pollution abatemént,- health mainte-

.nance, product-safety, new energy sources, and

energy-efficient processes — must be accamphshed

largely through new technology emerging from R&D -

programs.. It is most likely that engincers will con-

" tihveto find 5|gmf|cant;challghglng, and attractive

. employmen
velopment .

nt opportunmns in r«!smrch and d



A

e

'
What happuns wle a FL‘%L‘JI‘LH and dL'velupnmm._
grodp comes up with a new process for refining oil
or-a decisionis made by Exxon to build a new plint,
or the market for clectrical’ energy in a specific arca
iricréases rapidly? The information is turned over to.
- ateam Known-as process engincers. The phlllmmiiry,
work for the de5|gn of a-new plant or process is the )
rvapmmblhw of this group. The engincers m:ikmp '
" _up tho teanm may:be frony almost any spedialization
~- mechanical, elgctrical, nucledr, “petroleum, or
" chemical,engineering, The: y all must work together
to- insure the accuracy of the mmal du.lg,,n

Whal is Process Engincering?
The first step in procdss un&qevnn& is a quick
pruhnumry design. This enabled the team to make
an, estimate of capital otitlay and operating cost, and
determine what erivironmental and other problems
can be expected. From this, it can’'be determined
whether the. proposed plgnt is likely to be sufflf
ciently. profitable to justify the investment and the'.
risk. Then the:more complicated task of the actoal” ~ ~
~dysign process begind. It is this ‘steps that gots the®~
‘engineer inyolved in problems such as ehergy con:
servation and Enwmnnu‘:nlal protection. What
. source of power will be economically suitablein the
o wmld today and-in-the face of growing Encqjy.

-

]

ERI "
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' PROCESS ENGINEER

LA

I

=

slmrldgm in th(- fulurv? anlmnmum.il prumumn
“laws concerning the location of the plant and the
raw materials it uses must also be*considered. The -
design miust not lu. ome nbsrﬂmc' because of out--
side forces, Rdom for L'xpimsmn and adaptability to

- change mist be.included in the design and constant

.“ltlemmn ‘must be hlven tos .1fely

"ler task of ﬂn;pmu",s L‘ﬁym'c Fisa dlffl(ult one,
for he must consider all- these things ih addition to
hig ‘main responsibility of dusug,nmg, an accurate, of-

ficient qystt m of upvratmns for thL now pl;ml
%

P

Who is the Pmu:-.% Engincer?
If*a person likes hard work, truly enjoys and is
g,m)d at the type of creative thin king required in en-
-gineering, he may'be a prospect fur a career in pro-’
cess engineering. However, these are only the be-
ginning requirements necessary for success. As early
as high school, the prospective proc engineer
must den“mnstmte a firm grasp of the basic tools of
mathematics, physics, and chemistry. Bec causce the
“process engineer works as.a meniber of'a team, he
~must be able to fully communicate his ideas both . . .
orally and in-writing. The ability to learn quickly is
also.important, as the process engineer is cnnstanlly
facn‘d with new mfnrmatlannand changu
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‘Acbac hvlnr o m,hh*r 4 :h'pu ' M nnHmm ring s
Y qmrud for the process engineer. A doctorate is
T
be as advantageoustasa broad knowledge of morg
than one phdase of ‘engineering.
: ) !

Y

Q . , : . . ) ) .

: v : ' v

s important, and excessive apvrmhﬁmﬁn may not
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. Pi‘m 0ss engineers thd”) work for engineering
(ump.}nu s, or in engineering departments of farges
companics muh as Fxxon, DuPont, or Westing-
house. Some proctgs.chgineers work directly with
operations after |Iu”\nn!‘lrm tioh of 4 plant is com.

pleted; evgluating, supervising, and redesigning
(‘Xiélinj*ipfm‘i(‘ﬂhvs. g . r

[
= . .

: Dppurhmulu‘ and Rewards

<The opportunities tor process engineers are vwdv
open, Becausts of the recent @ mphasis. on natianal’

(.nvr;ly independence, the energy producing indas? -

sfare constantly growing, develdping new pro-
5, and building new plants to meet the need!
The demangl for the exper! sl-ull'a of the process en-
pmm‘r is hl;'h . .
Q )pnrlumlu's foF ddv.mu‘mvn! |hmuph pmwss
o ngmu ring are very. “prood. Thie broad range of wkills
‘necessary in the design process make the process
congineeran excellent i‘m;hdah‘ for nmndgvmvu! as
“wellas other phases of engirreening, L0 -

~a o Jbalaries inoprocess vnplm‘l'rmg are rnm[u'llhvv

\Mth maost mlu'r are 4% of (*nguu ¢ rmg,, huq tew can
nmpmv\mih the ;mn -material rewards of this fie "l
S A careerin process engineering offers hmhl\! in-
teresting and thallenging, work, Q. sense ‘of accom-
Jplishment, a chanctte-have a'real offect on irdustry
“and the wnrRi. and a m ver-ending opportunity for
h‘.lt‘nnrEs o e

Y



()mi of the major fegsans bor our f:nm;r\r e
AReis that the American people expect an unlimited
supply of energy. When we turn out the hphts at
night, wes don’t worry that we might not have elecs

Adicity when we turn them on againip the marning. If
our tank runs dry, we naturally assume there is going
to be pas in ghe pump. But, o you ever wimder
whose joh it s 1o see thiat the power plant is ton-
smnﬂy producing- cledtnaty, or that the tefine lH"f-
continieet 1o o petrolewm mto gasoline? Thes

awesome bisks belong to A proup ot people kmmn
¥

A% pl.m! operaions engineers K

- What i Plant ijmlums [ngnwvringf
C Operations iv The discipline responsible tor mak-
ang e plant run reliably and efficiently. Most plants
arecopented. continuously Tog the #fiiient use of
capntal and because of the product and energy losses
inherent m shutdowny and stattups, [ any part of
the plant v llowed to operate ot less than full capac-
“ily, production ¢ lost, ()lwi \tum% COPIICeTs pener.
ally ‘work ‘under the axiom, “lost production i
production lost forever.” and Tor this reason they
constantly : m\( for reliability, They tiy to antic .;mu
N A\f'&lfi"ﬁ nmi renove. thetr pnh ﬁh}' € atises, \.\h('n .1
fajlure does oL, ‘H!L} (,.\n'!'u“y .mnly:_g' _l}n s,
take steps to prevent its recurrence, and estrapolate
tront the expenienc e th seck out sther fatent detedds
Sthat could cause o stitdown, Mechanical faitute,
dperator error,, a'n-s,-u‘ifii,ivhlv' maintenance labor or
parts, severe weather, labor disputes, raw matenaly
shortages, and many-other common occurrences
(nmhm(‘ to challenge the gpngineers ingenuity.

Aruitoxt provided by Eic: .

cerseor whatever else may be needed, Other gepel

.:‘

T

PLANT OPERATIONS ENGINEER

Good operations engineers rely o there five
senses as well as their knbwledge andd ahilify, By

weAnning Hies prrsprupnnpte a0 their s ;3«);3] h;!nnlng

to lhu sound of the equipment, aned in general “feol-

ing” the overaligperation, they can tellif the fFlantis
optimized. The apergtions engineer relics hog iy on
oral communiction with the various depatments
and oralinstruc ions piven opn'the spot o obtaim ¢ og-
feclions, Occasiongtly, i CMErgend ins and ofRer

abiionmal {omditions, the plant enginees may actye
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In the face of a growing (,'lwr;i_y crises, the Ameet-
an population is eonstantly urged to reduce enerpy
waste by turming oft unnecessary lights, insalating
their homes, and adjusting thermostats. Al these
things come under the heading of environmental
control. Man's attempt to control his environment i

vone of the greatest culprits in terms of encrgy use
and waste, Conservation iy one way 10 reduce the
voluminous -~ consumption  of energy by

environmental control, but many people réfuse 1o,

acknowledge the reality “of an energy crisis, Many of
our industrics bpcome handicapped and inefficient

when forced tg consprve energy and reduce operdt-

ing pmw;r Consumer canservation is important, but
we cannot rely upon it as the only answer to the
energy crisis. We must depend on the advances ot
environmental control engineering,

What is Environmental Control Engineceing!
Lovironmental control encampasses all ol man's
cfforts to (,‘Imnp'\ his extsting crwiconment - light
ding, heatingd and alr conditioning, insulation, new
sources ()f!L
control engintering could include designing heat-
ing, ventitation, and air conditioning (HVAU) sys-
tems tr m_uh‘.\rliuaall fuel power plants, perform-
ing energy conseation studies on commercial and
Andustrial tacilities, or developing more © nergy etfi-
cient h;,hhn}, s},ah'm‘. forresidences, The eftorts of,
an HVAC ehgincer’ nmay be directed toward the
analysis and rﬁ‘slyl of’ .uh.mc ed residential gnd in-
dustrial energy Mmanagement systems. Aany indus-
tries now employ.an energy systems engineer whose
A
Q o & J,

Aruitoxt provided by Eic:

nergy. et A careor in envitonmental

ENVIRONMENTAL CONTROL ENGINEER '

job entails systems analysis, design, and project
management relating 1o encrgy; load management
through thermal storage; and solar energy heating

“and cooling applications. The role of the chemical

engineer in environmental control might be in de-
viloping new materials for tisulation purposes, or a
new coolant.tor air conditiomng systems. Whatever
thetask, the purpose s the same — to reduce
encrpy consumption while mantaming an etficient,
necessarg level of envitonmental control.

10
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Who is the Emviconmental Control Engineert

Fhe engineer who works in the area of
covironmental control may be a spedabist i one or
more of many nields of engimecnng -- mechanical,
chemucal, electnical, hiphdimg systems or HVAC, A
bachelor's or masters degree o engineenng and a
desire to help solve the energy problem are impaor-
tant prerequisites tor a career in enviranmental con-
trol,

Carcer preparation should begin i high <chbol
with a sobd background inomathematics, physics,
chenustry, and saence. A sound proticiency in-
ftaghish, includmg both reading and woting, 15 also a
necessary ool of the engmecer.

Where Does He Workd

The engineer interested in envitonimental control
has many Career options from which to choose, Pos-
tons are dvalable in engreering tioms, wichited
tural tirms, research laboratones, hospitals, povate
entdrprise, government, universities Y and even ain-
e companies. Wherever an environmental ton-
tral engineer works, he will be engaged i rescarch,
development, desipn, testing, produchon, opera-
ton and maintenance, marketmg and sales, ot ad-

ministration -

Opportunitics and Rewards -

With the recont emphasies an energy tesoupees
and conservation, oppertumties in the area o
environmental control arg plentitul, A bnied glanie
throuph the classitied advdilising of the professiotial
journals will intorm the prospect ot openings in al-

Q - : s
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Aruitoxt provided by Eic:

most every phase of environmental control, Salaries
and Benelity are very good and opportunitios 1ot
advancenient are excellent because of the rapid
growth of this industry.

A person :sot?_king;‘\Imlh'-n,;u, tesponsibility, poes
sonal and professional development, and a chance
to tontiibute to the energy solution, should con-
sider a career in environmental control,



B . < "“.STARTING YOUR SMALL BUSINESS IN /

Are you able to Hnnk fast .\nd make nnpurl.\m
decisions on your own? Are you interested in provid-
ing tor the tuture today? Do you want to be your
own peryon and call the shatst Do you think you are
being riglped otf by the energy crisis{ U you answer
' o these qn wlions, porhapya careoer in ary

energy-relatedbaetess is in youf future. Many
“husiness ﬁppununmm already exist in ene rgy-
related fields: new care ¢rs are ((mst,,ntly cmerging,

ENERGY - * R

Where do you start? First, analyze yourself. What
do you like to do? What sarts of skills do you have?.
What sorts of jobs have you had thm,nug,,ht md yﬂu in’
yaur cholce of a career?

H producing things is ynur main mterbSt you
may want to copsider the manufacture of matCrials
or devices which are in high- démand. These range
frum “"‘r"’EY mvmg,_ thcrnmSmn mffulatmn wtzath—

Ol and gas prices are increasing, while alternate”
torms of energy are currently not available in signifi-
cant quantitics, Some new energy saving devices are
being developed by independent rl,‘.\m_ud\
laboratories, but many mose are necddd, Individual,
mnv vnlnrf~ are gene r,ltlm‘ ulms. wlm h need to lw d(*- :
m,}“nppur(unm(‘\, t_\uSl tor dvvv!npim.m, pmdu(-
tion, and distribution of these devices,

S0, where do you fitinto this montage of career
possibilities? Anywhere and everywhere! As an in-
dependent industriafist, you could huy patents on
inventions and manufacture them yourself, or you
could arrange to distribute and soll products pro- -
duced by other firms, - .
< A whole new array of professional nuh!u ations,
journals, newsletters, and manuals concerning
encrgy and encergy comservation are nveded, These

otier aviable career upllun fur those whose intetests.

and competendeshie in the area of mmn;, and pub-
Iishing, «
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Calternate forms of energy: For ex

of L‘HL‘TEY This general areais one of the mmt pmm-

Cising in terms of profit potential and market fur a

persan wanting to establish o new firm,

Are you interested. in advertising? You caouild
work up .1(!\1(‘r||!r.ll\§1 to promote consumer aware:-
ness of energy savers, vither by wurklm, as an inde-,
pendent consultant fm “difforent compy anies to spe-
cifically advertise the energy savings of their prod-

ucts, or you could head your own agency that -’

specializes in-energy advertising. You might also.
work-for the goveriiment designing energy conser-
vation campaigns and helping to sell Laxpayers on
ample, you could
be hired to convinée the public to supportthe use of
nuclear feactors to pmvnh' an -\dvqu.m' Supply}tﬂ
electricity. .
icfore Lmy prudml can be produced, it must go
through aistage catled research and de \'l‘lupnn nt:
the inventlon andfor refinement of any given mud—

Sucts Oppgrtunities inresearch and development

LA

\‘l '_ L 1




. . A >
7 x !

o range. frorn mdlwduul |abc}ratory work to. ihé Estab -

\ lishmen( of major énterprises employing Erfglneérs

15(.1{3?’1(15(5 and othey specialists. This group, wcrkmg‘ '

as a team, may work’ on assignments ranging from

‘the development of energy-saving devices to the es-

tﬂb'lshmcﬁt of a supply of alternateforms of energy.
Af you have a technical specialty-and enjoy work-

~ing with people in a less-structured environment, -
youmight consider a.career asa consultant in one of -
the energy- -related fields. Whe:ther you are an engi-

.neer, a scientist, or a manager, oppartumtles exist

for. mdf,pc-ﬂdent work with individuals and proups .

‘who need-your services ft)r a short period of -time.

-, This gives the consultant an opportunity to work for -

A variety of firms LUI‘ICL‘Ff‘Ed ‘with sf-veral types -of
pmblems ' .

H-you would ||ke to run|a service enterprise em-

ploying people to serve consumets, a variety of Op

portunities exist. Your nrn1\m|5ht for example, in-
m-r.ulatlon _or

stall such items as storm \\vmdﬂw%

weatherstripping. You might manage an auto servic
or tune-up center. Recycling firms offér oppor
tunities for profit in discarded materials which can
- be reused an manufacturing nlhvr pruduu% or con-
vertéd into useful ‘by-products,

.. M you are one of

backing a new ¢

So how do’ you prepare ‘tor as
energy -related business? Obviously, it is toryour ad-

't‘career in-an.

“vantage to consider attending college. Since you. will "

* be setting-up yaur own business, either d majoror a’

second degree in buliness should be most benefi-. |

* cial unless you have had Extenswe expenence in the‘ L

%

busmess field, - - -
You may praceed by pursumg, your career. as an’

“individual or as an_employee of a.larger firm. For

example if you are interested.in bio:mass .conver-

sion’ (the conversion of garbage wastes ‘into .

“methanol, which has many current industrial ‘uses

..and more, pro;ected future ‘used) you should con: .f

“sider-majoring in a field such as chemical engineer-
ing or chemistry. You might then want to work with .
firms dealing in: this area, since large quantities of
capital are requ:red to get“started Once you have
:h:quured some experience (and perhap% some for-
‘mal business training in addition) 'you_ T ight con-
sider establlshmg your own firm specializing in the'
area of most interest to you. Of course, as.a man-
ager, you 'will be ablé to hire consulting-engineers,
architects, accountants, and Eclentuﬁts since it is ob-

. vious that no onc can bc a *:.pc;cnallst in all these

. areas,
"1 lack of capltal isa barrmr you should be | aware

of the fact, that many privaté investors are W|Illng to -
sink money into beginning companies. They are -
especially favorable to highly technical products and -
newly patented items because of thE lack Gf compe-
dition in slmllar products, .
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' k

he lucky f(-w Iml(lurs of. large
ou should umﬂudur financia|ly-
hany, Well managed, they m ay
prnvldv an (!ﬁu‘ptm&al return on your investment}
i you t think you can handle the dﬂy 10 dﬁy
rlsks and pressures that accompany business nwneﬁ\-
ship and if you really are concerned about ouk

amounts of capital,

energy problem; thenyoturmay b rv.\(iy Fora-LareeT, o
in energy-related husn]vaws
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- “The fate- pf the archnect is the strangest of all.

. How often he expends. his whole. soul, his whole

~heart-and ,passion; to pFDdUCE buildings mt@ whlch
he himself may never enter.” -

ks Ailhnuyp less true today than when n.was wnllen

o S "
R R ._TH‘E AECHITECTIN'ENERGYV

in the eighteenth century, Goethe captyres the es- . :

sence of an architect in this'statement. Architects do
indeed put a lot of tRemselves ifito their work. They
“expend tremendous amounts of energy and time
planning, designing, and supervising the construc-
~tion of all types of facilities. They are responsible for

designing the type of facilities desired by aclientand”
—to-build-it-in“the  most efficient-manner possible -

without sacrifiging quality. They are responsible to

the’ community to build a'structure that will comply 3

with existing. laws,
addition, they are responsnble to themselves to meet
each dE“ilgﬁ challtnge with I:rnllmm innovative: build-
lngi . .. .

Archutf;ct; wnll bC‘ m:ussary m society probably

“for as long, as it exists. They perform the necessary

function of .designing buildings. Without them,

structures would be ‘haphazardly ‘slapped h:gether,:

' whlch may be alrlght for a éhack but deflmlgly is not :

An archltecl s “first encounter with a: pro;cct is

gunerally a mecting with the client. He discusses

regulations and restrictions. In ¢
i

what is needed with regard to size, usage, prefer-

‘ences and financial Ilmltmmm of the customer.
* The next step, which may veally be part of the

first, is_to visit the site. The architect takes into ac--

HE then WOrks up a n::ugh deé‘gn whn:h is shown

to the customer for revision or japproval. These are

developed into the final design and working draw-
ings. The: final dESlgn shows exact dimensions of

every portion of the.building Im’fludmg the-location
* of electrical outlets'and fixtures, plumbing, heating, .
and-air. conditioning facilities, wmdows doors, and
-all other features of the- building. --

In fabricaling the final design and specifications

‘the architect may consult WIth an engineer to deter- .

mine-types of building matgfials suitable to the site

and desngn He may also consult with electrical-and - .
- mechanical engineers to deterniine the type and ex-

tent of facilities needed i
Included in lhlg list of avallable consultants are

: Iaridsc;lpe architects. It is their responsibility to de- |
sign the setting for the building by placing it in'its

most advantageous spot in regard to prevailing
winds, available sun, etc, Thé-landscape architect

also 'designs parking, planning and pedestiian flow. -

- Thé architect would then, with the clients: ap-

’ prﬂval, select a conStruction company to erect the

Il

structure. This is um:ully done on the basis of bids —

where the lowest bid is generally selected,

Ccnstruumn of the. building s left to thE contrac-
tor, but the architéct heeds to miake certain thaj his

B 'spca:lflcatlcms are faithfully followed.

. An architect must possess a wide bndy of know|=

edge. He is expected to understand construction

“methods, .be-able to apply engineering principles in -

~ count the climate, soil on which ‘thg\buildihgﬁigté‘ﬁé
~constructed, water table and contours of the land.

‘& . . - . Sk —
B i

“the use of materials and in constriction. - He ‘must -

alm must be up-to- d;m: on new issues. .and mt:lhodq

oy .
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ﬁ1aximiz‘e the beneficial effects of théciimzité

‘such as use of solar panels and buildings designed to’. *

In order to become an an‘:hltect a person must, -

“study,architecture at one of the sevénty-nine accre:
t:olle&es and’ universities. The architecture -

dite
program:is generally a five-year program in which.
the student learns about materials,

pfactlce architecture 'in a state, a person must be

licensed and registered in that state. Licensing re- -

office be-
fore one is ‘eligible to take the state exam. Upon

passing that exam.the architect will usually continue "’
* in that office working up

‘jobs requiring more ex-.
‘pertise and -responsibility.\The eventual goal of the

structural .
‘strengths, aesthetic qualities and: the development-
_of building plans (among. other things). In order to

=

‘greatest number-of architd ct% is-to establish’ their

‘Persons mterested in arChltECture should have a-

keen mtellui,gmle and many of the aptitudes and- .

-interests found in the businessman, creative artist

and scientist, The ‘aspiring architect peedn’t be a

- great artist but needs to have a talent for drawing
along with a.creative mind and an understanﬂm g of.

good busme:s principles.
Energy saving devices are a “rather. recent de-

~ velopment which the akchitect must consider in de-.
ices, which-include such --

signing-structures, The de
things as |mprﬂ\fed insulation, solar panels-and
thermal pane glass have been developed by reseatch
Englnen[ﬁ and C{ESI&F! laboratories, Thc drchitect

Aruitoxt provided by Eic: : . : sa IR R

- quirements pormally-ir include three years of practical” ~
“experlence in’ a registered architect's

must chbcse"a device which will be the most benefi- -

_cial to the bulldmg in regard to cost and aésthetn’:~

qudlities. »
The architect need; to employ newly develeped

“materials creatively. Ina sense, buildings are exper-

iménts where the architect and the engineers ob--

" serve the consequences of using certain new mate-

rials, energy conservation devices, or bmldlng
methods. Certainly, a risk. is mvolved but it is
a-highly predictable risk in which many of th;pmba _
Jems have been foreseen. : -

The archite

. Many of these structuresare simply returned to their

‘qmgmalsta?e butmany more are redone usingsome -

sort of energy savmg materlals lri the’ process, For

old bunldlng, L“%pECIﬂ"y if they won t be SEéni‘ M:\ny

- older homes were built with almost no insulation.

‘When-they were built, the cost of énergy to, hg“lt and
cogl tfw ﬁvyas Iower thqn the cost of the insylation.
“redone;"” the

. archltect almost :\Iways adds insulation of some sort,’

whether it e fltﬁ!l’élﬂis bats or th;‘ blnwn in type of
insulation. -
Architects do pl;\y a r1ther major rolé in |n1pfe=

‘menting energy conservation.- They must know

when, where, and how to yse which devices and

~ they must at the samie time try to save their clients

mongy. Sound challenging? It is. But it is not with-
‘out -personal rewards such "as speual awards and
r«,c&ﬁnitfon erIhL very Eﬁﬁd :

‘ ct is becoming more and more m-ﬁ o
volved in refurbishing and réstoring older buildings.
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. MANAGEMENT IN ENERGY RELATED , !
: . © BUSINESSES < /
‘When you think of management, what comes to o nlng, organizing, selectmg staff and equipment, es-’
niind? The president of a huge manufacturing com- tablishing and maintaining controls, c:ommunlcatmg ’
pany making million dollar decisions from his walnut and making decisions.
-desk or the chairman of the board of a large bank In- FORECASTING & PLANNING the manager
running the business from the board room? These must estimate what is going to happen in the future:
are indeed kinds-of management. But, most stu- and plan as best he can for those events, ORGANIZ-
dents, by tHe time they become seniors have already . ING means that work is divided among people or
become actively engaged in the practice of man- groups of people so that there is no duplication of
agement. A committee chairperson directing its - effoit arid every individuat knows precisely where he
members in carrying out varibus tasks is a manager. fits.into the over-all task. SELECTING STAFF &
- The editor of a school néwspaper giving assign-  EQUIPMENT is pmbably one of the most underrated
- ments to reporters, photographers, layout and-€ircg— - “skills-necessary butthebest-project can-fait-it the -
lation PE‘OPIE is.also a-manager. Just about everyone people and equipment selected are not satisfactory.
who supervises, directs or assigns tasks can be - |n ESTABLISHING & MAINTAINING CONTROLS the
termed a manager. : ' ~ manager must have some method of receiving feed-
Then, what cxactly is management? One of the back front his staff so he can detérmine whether or
simplest and most accurate definitions of manage- ~ not the project is running smoothly.
ment is: ““Management is the art of getting things Without skill in COMMUNICATION the manager
done through other people.” So that means that will not be able to make use of any’of the other skills
~ anyane who delegates i‘GpUﬂ;lblllly to other people outlined so far. Also, inherently included in com-
-could be called a manager. A service. station owner _munications is a great deal of psychology. MAKING
directing the activities of service personnel and the DECISIONS is probably oné of the most painful and
director of overseas operations in a multi-national - -difficult tasks of management, They must often be
- petroleum corporation are both ranagers. Many of -made.from inadequate facts and-with very little time
their tasks aré sintilar in nature, : available. -
. There are many words which are synonymous ) A quick gl:mu:' through the want ads in a news-
with" the meaning of. managemvm words such as paper will tell you'that the variety of jobs in the field
administration, supervision, leadership, direction, of manag,ement is almost limitless, Dne”{'specmlly
foremanship and executive function. Although these fast growing and lucrative area is in the energy ficld.
words imply totally.different occupations, the jobs . Many expanding new companics are seeking mana-
all require implementation of the basic skills of man- gers. in every arca frony vice president of refining
~agement, These skills include forecasting and plan- .- which requires cost management skills in a refinery -
T I R

]
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- environment to a sales manager for solar panels. The
production of energy-related products is a very fast
growing new field which demands more and more
pcople with skills ;md ‘experience in management.

L 4 e ] .

N “xegutive 7
e Tr-amlng ,,,,,,

1)

N>

The typical preparation fnr a career in this arca is ¢
undergraduate degree in some technical or scientific
field and a master of business administration (MBA).

 While an MBA is -not a necessary prerequisite to

Q

ERICT . .
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bemg employed as a manager, a person might be
inhibited somewhat in his/her climb up the corpo-
raté ladder without the proper training. Many com-
panies will hire young.college graduates for spots in
their executive training programs. These are courses
through which a company assures ltself of a compe-
tent, well-trained staff. :

Successful managers share a number of similar
personal characteristics with perhaps the most uni-
versal being a wnllmgness to work hard. Long hours,
travel on the job, and “free-time” concern with
business are accepted as a matter of course by most
managers. Other traits include charismatic leader-
ship, the ability to get along with other people, win
their respect and motivate them to peak perform-
ance. One thing that separates a good manager from
an average manager is the ability to take a situation
or problem and reduce it to its most clementary
components in a matter of seconds, make a deci-
sion, and then act on that decision.

‘Energy is an exciting, forward-looking field scek-

"ing to provide for our future. As long as our scciety

16
20

remains reasonably civilized we will have a need for
some source of energy, whether as crude as wood
burning fires,-or as sophisticated as a nuclear reac-
tor. We need someone to discover and produce that
energy supply, Someone will also be feeded to plan
and-torecast for future needs, organize what work is
donce by whom, select staff and c'qmpmvnt r(‘cuve
fecdback from employces and customers, com-
municate uffunvely wnh uthers in tlm nrgﬁammtmn




TECHNICAL

When you thmk of communication, what image
do you create? Television documentaries? Radio
news -broadcasts? Telephone data transmission? A
letter from your grandmother? These are all forms of

- communication that are used day by day as means of
. lr;ln;ferrmgj ideas or thoughts from one person or
‘group of persons to another. Without communica-
tion, our sophisticated society. would experience
immediate regress, rather than progress, back hun-
dreds of years. Can you imagine not hedring about
“the latest rocket to Mars. or a cure for cancer? Isn't it
nice that a set of directions comes with your new
calculator? So, technical communications are, in-
de(*d, a viml p"li’l of our mfivly

cludc‘d ‘within the bmad area mIIL‘d comniunica-
tions. The two fields covered here are technical writ-
ing and technical photography.
Technital Writing
Technical writers understand the language of the
scientist or technician and possess the ability to
interpret it clearly and.accurately for readers who are
not scientists or technicians, These writers act as the
Mliaison between the scientist-researcher and the un-
informed reader. They'must know a good deal about
the technical aspect of the project before they begin
to try and explain the project to others.
. Whvn a writer hcg,ms a project the first step gen-
erally is to become familiarized with the project. This
~—is-done by talking to*technicians, watching the re-
scarch progress, reading previous.articles and taking

Q
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‘copious notes. A rough draft is prepared and re-

w\:.ed Itis edited by cither the researcher or, if the
wntmg department is large enough, it is edited by
senior writer or editor. The ability to get along well.
with others is a definite asset since the writer may
waork as part of a team assigned to a specific project.

Technical writers afe not limited just to writing

up rescarch; there are many other writing areas
where they may choose ta work,” The writer may
prepare service manuals or handbooks, inftruction
or repair booklets, sales literature, research propo-
sals and reports, contract specifications and |re-
search abstracts. A person may also write publicity
releases, catalogs and brochures. Occasianally that
person may assist in the preparation of speeches,
articles, and other scientific papers and manuscripts,
A technical writer usually remains anonymous, with
the scientist taking credit for llw research as well as
_the tﬁhm( al article, ; :



a

Writers must have a firm background in whatever

. scientific area they choose to speuvalize in. Quite

often, they will major in some scientific fiedd in col-
lege, work in the field for a while and then gradually
hegin to write technical papers. A technical writer
necds, in addition to a technical lm(.kyuund, aliter-

*ary background. Since words are the tools and
mm:hmcry for a technical wrifer, a good command

of the language is a prerequisite to effective com-

munication. _

Along with a background in Eriglish and science,
a writer needs to possess a sharp, inquisitive,
imaginative mind.
ing as well as informative |

Writers may also free-lance: to do this usually
takes years of diligent work to make a name for
one's selfin the field. Technical magazines and trade
journals hire writers to produce scientific articles
companies who have large research and develop-
ment departments also hire a great many writers.
Appliance manufacturers and the government hire
writers to write brochures and instruction manuals.

in 1974,
pected to increase as research otorts increase.

Technical Photography

While writing can be an effective means of com-
municating ideas to Masses, phnluy.mhy can fre-
quently provide an even more effective means. As
Contucious said cons ago. “One picture is worth
one thousand words.” ,

Technical photographers’ jobs are similar in
many ways to thase pertormed hy technical Writers.
They form a liaisorn bedween the wechnical, scientific
world and the public, drawing both worlds closer
togother through their media,

Photographs are used by scientists to document

the progress and results of particulas research

i
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" projects, A person must possess

Their aiticles should be intorest-

#pproximately 20,000 men and women’
were hired as technical writers with the number ex-*

£

knowledge of the
rescarch being done in order to take DIL(HFPH ot any
s.n;,,nlfu;ﬂm value.

In order to understand the wurkmg; of their
camera, its limitations and its possibilities, phnm‘
graphers need to have good technical comprehen-
sion. They usually work ‘with their own equipment
unless a highly specialize® instrument is required
because they are most familiar with the workings
and idiosyncracies of their own cameras fnd lepses.

One of the traits of a successful photagrapher iy
an mquisttive and innovative nature. They utilize
these personal traits to explore every possible angle
of a patential shot, making the resulting phutu;,r.\ph
a bit more intere wting and understandable.

Compared to writers, photographess lead a more
exciting existence. They must travel te the site to do
their work; they may also be called at any hour ui
the night or day to document some phase of .
project. They must be ready to sacrifice a good dml
of their personal, private lives to their johs, butmast
phdtographers are more than happy tordo this since
the field of photography is quite competitive, Gen-
crally, the photographers hired. are not fresh from
« U”(‘hl‘ but a bit more scasoned and ¢ yperie nee dip
this line of work. Many photographers work their
way from a posttion as a technical swniter,

When taking photographs for ancarticle, the pho-
tographer must work closely with the h chieal
writeran order to take photographs that most accu-
raftely.describe the written material, .

The hc‘hlnnmh salary tor a techmcal writer o
photagrapher is gederally slightly above the salary of
a beginning journalist. Salaries vary from company
to company and in ditterent parts of the country. .

I you have a crdative, technical nind;
enjoy travel; and if'you are good at writing or pho-
tography, perhaps a careerin anmunu.mmn ERTEY
“over jour career horizon. . .

8
Ij iy

Fu

it you.

F



" , CAREERS RELATED TO
. ELECTRICAL ENERGY PRODUCTION  ° .

One-half of the energy consimption in man’s
. history has occurred i the Last 100 years; by 1980-
11985, electne utilittes will be the greatest consumer
ot U energy. The increasing population and man’s
destre for a better te has mcteased the demand tor
dlectrical power production The number and im-
portance of carcers associated with electrical engrpy
production are also mcreasing with this demand
The careers can be categonred docanding 1o the
tuels utitized 1o produce elegtical energy. Cur-
rently, the resources being uyed tor fuel are ol and
natural gas, coal, and nudléar materials, . The pro-, .
cesses tor exploranon, develbspiment, extraction
(producton) and refinimg of these respurces requine
skilled and well-tramed indiwiduals Tor o moment,
take o et look at the present and tutine status of
the various fuel sources, .

OIL &:NATURAL GAS
CThe Sodiel§ of Petroleam Enpineers predhods an
Tunlimted” futunré tor the petroleuny industry The
LES . now consumes 1 nulhion barrels ot oil per day
Sand s estimated that we wall consume more than
208 nullbon barels per day by the year 2000 Because
of this imcrease i demand, career opportanities are
preater i the petroleum mduostry today than ever
hefore,
COAL

Conil, 0 ol black or brown fock, s probably the
most, fisetul substance ever- mined. In the United
Statgs, it supphes approsunately one-ntth ot all
pn\\)-r_ and heat. Coal can be burned to prodace

. 19
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heat directly, butit s most otten gsed 1o procuc e
steam tor eledtncal energy prodadction. Conversion
of coal o oil and pas st in theexpenaental

< stage, but coal could become a pricidby cupplier of

encrpy it our oil and natural gas supplies continue to
dedline Preseatly coal supplics about 18% o1 the

o

AN
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U energy demand The petcentage has been de-
chivmg since the mid 1900, butwith the recent -
thitton ot ol prces, the Coal industry and relatedd
[WHEY uppmiumlws show jenewed \l!ahu .
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Uinaniam can be tound imnovemn deposits, tabala
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Cgoks CUndergronnd and sorbaie imnngg iethodds
arc sed i the exttaction ot uramian The mine, on
the Colorado Plateau repnon have been relabively

shalloww underground nnnes 1o Tevas and Wyo
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ORGANIC CEHIEMIST . o ;

Chplane heansty e ooy of T Uangh sl
wclipdes cathson covnpooinds such as petialeam anddg
coatAn ofpadne Chennet o the petioleum o coal
ey i ey wherettesearch and deselopimong
phy dmarorcole onght be seekimy mproved petro

e, e GRes tof chennead by preduoe i sr e
|t e gy prepating ;slg.j,llilx' \"n.m;i‘i\mélh

Thied saurthis of ol Chidmnats are vanpiloy ed Iy

P ale pdustny one halt of thewe s e af and

paanalbactui andust e s Tha (et are i*m[!lnw’d i
Poped Frgruday tuning Nreniao istrainent. pretro”
leswey and elecingal it mfustenies
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CHIMICAL ENGINEER ' .

Thie « e al CHRet plavs a major tole i the
retaniy sepinent of ol and patuoal s prodocbon
and f« convemed with development ot chenngal
plant eapuupment tor manufactunm products ang
tesearch o develop new and unproved chemieal
andd t‘('\l_!:ll_'. This

neanufaclucinng progesses

Capreciahnt oserse s wankers enpaged inoconstim

frody, vontiol and ietposement ol cquipiient fi

L.ill\”\’.‘i [RIVR cin’ln \.l] [RREERIIAR Y AL TR 6 13 BT conimetonal
3 I

stale The chemiival enginecr v respunsaible 1og
determining the tmost effective operation at
fangement. sach s sing uu\lung hie gl Trans-
ter, dustillaticn, csidation, hydiogenation, and
]H‘hii\('“;iiiﬂﬂ SHpetvising pt‘fu'\llin“' \\\!iklll‘u
with plant and chewmdoal controtling equipimeint
mavshy part of the chemaal enpinee s dJuties

Chemnal engincenny reguires hipghly <kitled m.

drerdaals waith an excellent hackground o cheonstry
and engineenng, The chenecat engineering degree,
granted by nuinerous collepes and unmversitios, pre-
[ERTERY indhividuals tor 't\r.ln‘('l!‘ i the i)i‘“l!'l"“ﬂ\ ang ¢
sanutae turdog industries ) B )

Sice most chemical engitcers are ahsodiated
with the refinmy process and the magority «of the
relinenes are located o the southwest®n United
States, the chenueal enpimest would expect 10 .be
lJocated e this region. | - ' i

The avenape startingd salaries for a chemicak eng-
neer o povate industey o 1976 were: RS 10,202,
AV S 17500, PhoD 2,000, ' :

The chenucal engineering job outlook is favin-
able, with qpogeasig demand tor ol and natural s,
it s expected that the job avalabubity will increase
“accatdingly )
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L The potralewm engeneert has maney career cHoices -

available wizhin his ficld. The areas o dicoses from.

 . include well drillinggand completion [oif pradu dion,

CrTeSeIVOIn Igineering, natura | s produclion,
ev nlunhf)n and gina nce researcts, nainagerent a rul
e th roneven Gl ¢ ontrol.

* Within these aress, .a petrole um engineer mig ht
gxput to'study geolo gical sarveys and carthy sar-’
plesfqm supervise rilling openations ad give lech-
~RHical advice, or.f0o d evise method s ferb rinming wells
into, producton an d contrlfing flow Af ol or gas
and for rees tablishing: flovy by artificial means after
natural - flow has ceased. - The petroleun  englneer
may prepare. regulat engi néering repo tls and con-
—duct spedial studies on subjeds such as silt- watgr
emrmcﬁnm 1l asui .s*qu lprﬂon 1 upu’a tiors ormiay bt

PETROLE UM ENGIN R

®

H

assignedto iurﬁluugéohjg»cal .arnd geophysical s urs

'Vt ys,

There 1rsc.|pprgmﬁmtgly 30,000 people warkzn;,
as petrodeursienmgin eerstoday. tUsa strong , dy nariic
and wellrespected professian. The st ¢ callege
training necessaly . to bécoee a prole ssional covgi-
neer is a bathelr of science digree foltow ¢d hy
succossrul tﬂmpluh on of t he pmfusgun al egineer's
exam. The average, statting salacies for 3 petrolecm
engineer in ‘1‘1?7 wvere! Bs. lﬂ,}@()i M.5..24,250,
Ph.[D .21 90{3, R . v

There ares fuﬂy wniviersilies worldwi de that offer

[Hf“fﬁ!s un e ngireering degree and oplions, How-
ever ll‘flﬁ”‘)’lh ous-andls imopre of fer ottrer enpr neer-

Cing dégpebs necessary to rhe pet roleun in dustry,
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The paralecm ind ust gy wtilizey many geologists

in the esploation and dwelopment phase of the
pe tiofeurn procuction process, A typical geologist

exploges anel Charts the stratigrapfic arrangement
anel eanth'sconaposition o locate pzds andd oil depo.
sit= Moy analyzecore amplesa n\i cuttings from
wesll dridlings, exam e gctal photographs, oo
evalbate geophysical prospedtivsg-resylis. Some as.
sig nments may recguire hem 20 prepare sarface and
subsy rface mupsand Sag nastorlaation of vil and
“gasdeposits and-estirates vil _(gfsfr-uvsij\
prespectzve fiels. B

- The mijotity are © mfﬂuyﬁ‘.d hy private industny,

pestoleurnand matural gas co mpanies, Othersarein
minin g compandes, or in expforglionand consulting
firrms. Some geologists werk overscas, but most re-

ERIC = o

. < - 1 oo

n proven or .

side i thix sop thwoestern and \@'gsi/ér_n United States,

inctuding the Guif Coast. R ,

An explotation geoloyist often works oversegs,

travels to remofe sites by helicopterand jeep, covers
hege arcas by foot and often warks In téams,

Beginming salaries for i?;pi(::rgiiui\ geophysicists

Ain 1976 were 1 3,5.-13,300, M5 .-14,900, Ph.D,-18,000,

Abaut fifty colleges and universities offer 8 B.S,

i geology and onc hurdréd sixty colleges and uni-

. versities offeradvanced degrees, Beginning jobs are

usually in field exploration or research assistants in
liboratories. With experience, the geologist. can
look toward a promotion to project feader, program
manager or office managerment and research pos-
itions, : :
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The nxplmauon he)uph)}glmt is (()nl‘f‘fﬂ(‘d wi lh
the carth’s gravity, magnetlt and electrical field var-
iatiors. From these variations, conclusions and in-
terences are made concerning locations of hy=
drocatboh cofcentrations of minerals. To acquire
the heeded. informiation, special physical and elec-

© trical instraments are. used such as seismograph,
magnetometer, and ek:unc_al -resi stivity apffa%;‘llus
They help the geophysicist to map the subsyrface -
rack formations and locate petroleut and mincral
deposits. The exploration. geologist computes in-

- strument readings, prepares charts, profiles and -

. suﬁsurfm:rz contour maps, detcrnunzzs dcsnrable )

v
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dr:llm&, locations and may be requ.cul lo oversee
field crews. (lnlllng shallow borehales, * °
Beginning ,c::b-a in geophysics  require a
bachelors degree in geophysics -or a geaphysiml
spetialily. A bachelor’s degree in related science or
Englﬂeefiﬁg fields may be. adequate If coiirsé.
work is taken in gmphysvcsl physics and, gwlﬂgy,

" math, chemistry and engineering.

The* 1977. beginning salancs were: ES 13 300

-'Mé -14,900, Ph.D.-18,000. .

‘Fi fty colleges and umversmes ﬁffEf the b;lChLlDf 5"
dcgrr:e in ge@physuc; Sixty universites gr‘\m mas- -
ters and F'h D.sin gemphysncs , v
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The Q?(Pldrilhﬂf’l g('ﬂt:hemlst samples r@cks salls

- water and sediment in streams; vegetation andother -

natural- materials. The ‘materials are, ‘analyzed for
- traces of copper, lead, zinc,” gold, moly
_mercury, and other. ore related: elements

an&lysus :
Most” rnine ral Exp}cl‘ailﬂﬁ f: rms emplay
‘,;ggnihi;r‘mﬁts cher-; are Emplayed by slate or fed

»‘-’.-,_ ' . R - IR : \
ek L s Y .

[
)
(

enum, .
From-,
these“analyses the exploration geochemist recom: -
~mends -locations for more extensive explorations. -
" Dke to thie'small amodnts of metal measured in'the

- samples, mblmrﬂeht methi)ds are used to- SpEEd the'5 L

3 .

eral gealcgucal surveys or by umverﬁltles.x A}_ v
bachelor’s degree with extensive training in geology

and chemistry is necessary.. However,
gemcheml al jobs require-a master 5 or dcch::r 5 de- -
gree ln geachemlstry R

The' salaries for an. explnratmn geqchemlst are
" comparable to those of an- Drgamc themnst' B. S '
11,500, M.5.-13,600, Ph.D.-18,700;

The degrees necgssary for an mdlwdual o be;

£y

¢

numercus colleges and’ umversmes

. come an exploration geochemist are avallable at"v__"'- )

most
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graduated by colliges and universitics — the result’
~has been a seriousshortage and an excellent oppor-

~tunity for graduatesiinthe field. The demand for coal .
-mining engiricers has pmrnpn,d the higtht 5tartmg
- salaries and choice fsweral good johs. -

Mnmﬁg ehgmeerl bs deal with extraction of caal
f‘fmm itslocitionin theearth and its transporlalmn to
a marketing or prepa
“quire.the enginetr.ta'\be FESpDﬂSIbIE for planning -
new.mines «— laying odt-the system and specifying

' power,. ventklz\tm-n haulage, drainage, envirgnmen--
_tal standards\ and other requirements, This engineer -
" may plan Tocation and dévelopment of shafts, tun-

nels, and. chambers,: 1aycx t and uversee cc:mstruc-

supply, drainage, rail and ;c)nveyc:r systems and _
mmengx’ls SEparﬂtmg cleamn . gradmg, and

Th(; Energy d'lemna has r:reated afsctuatmn de- ,
Nining enginecrs than have been .
- ing purposes.. Research Institutions also emplﬂy min-

. ing engingets in attempls to |mprﬂve mmmg proces-
_ses_which require the mining engineer's_special ./ .
’kngwledge. Other jobs are available with cnnsul!mg A
firms and on upiveysity faculties. . ‘ .
" The average startihg salaries for mmlng Ezglneers L
"t in 1977 were comparable to starting salaries.in other " .

tion point, The job' may re- _' ’ Engmpgrmg fields:’ ES ’]%,,093 M 5. i14 9?9 F‘h D.-

red u«:s -

utilize fining engineers as inspectors and for trains

20,4437 4% 4

Twenty- twa tznlleges ahd umwarsutues c:ffer de-
. grees in mmiﬁg gngineering. Vanausxscholarships_515
.-and loans are available for qualified students. ’
-eral of the tolleges offer work-study programs in
mming engineering that can - aid the student
n*/lcmetanly and provide valuable, sexperience which .
_generally permits. entraﬁce mm a hlgher p::ssnmn: .
'upan graduanan : : : s

. tmn Faxhtnes State and federal regulamry agen,cxes B




E

e ;MiNIN_G G,Efgmizist f

i

s 22 ..,-,.;,.. e i mw L ameear e

A mmmg gégla&,ust spéﬁds a pnrtmn Q\f hls career
at operating mines, The major emphasis of his job us..._;_

- providing significant data concerning rocks, ore,

..and minerals. for'mine planning, development; and . :
production. The: tasks invelved. may be updating -
mine geologic maps, plotting. and studying the rew .

sults of explaration and development drilling, and-
;recnmmendmg additional exph::ratmn ar‘id de~
. velopment, ,

- Abachelor’s deg,rEe in geﬂlﬂgy or geplqgn‘: engl- N
neenﬁg with emphas:s on ore deposits provides the- _‘ o
.mining geologist with the. necessary bac:kground tc;

begin. prgfessmﬁal emplaym ent,

C»;

}’genlngnst are *campardble to the exploratlan :
" geophysmst B.S. 13 300 M 5. ;ld QDD Fh ’

—

o

" Most rmmng g,eplﬂglsts are fcuund in varmus min-
eral-industries, state and federal bureaus, research

- laboratories, and-universities, THose wnlh more’ex.
-pericnce frequently prefer self Emplnymem as' pn- P
o Vaté Ccnsultams ’ )

2

The salary ranges f\:r a, begmm g mmlng”‘_‘

=18, DDD

#

Abcxut fnfty mllegES and umversmes offeta B s.

; degree in geotogy ; and one huﬁdred nffer advanced 3

degﬂ:es -

Cw
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The rapld grcwth in. nuclear pcwered ElECtﬂCal o
gEﬁEI‘ah ng plants,: space exploration-using nuclear.
‘energy as.a power source and propulsion;-and

= radioisotope technology has lncreaséd the demand‘

. for well trained nuclearengineers.’

A §areer in nuclear Engmeermg rﬁay éntall re-. -
“'sedrch on engineering problems concerned with re-.

‘lease, control, and utilization of .nuclear. energy

Challenges in nuclear engineering might be in per:.
forming research development and design work or * -

mtjnuclear amlysns .-:ind utlhzatmﬂ nf radlanan,
. analysis and deglgn of reactors and nuclear energy.

* systems, A career-in this field may also require-the

irdividual to make analysns of radiation effects and -
shielding design problems, -processing -of radioac- -5
tive materials and:radioactive waste - lsp€3§a| and
radmlcbgncal safety tDntmls i .

. H Y ¥ A ..

. Smce nuclear energy i5 a new . and t":ntr::aru‘;lmg~
fleld it is difficult to pinpoint specific salaries and . -

dnreﬂmg operations .and . mainténance’ activities:in - £ locations of , QPPDFtUﬁItIES Career ubpcxrtumtaes in

.. gperational nuclear facilities, Examples of problems

nuclear englneers are cancerned with are the,

[Aruitoxt provided by exic I8 B

nuclear power are, however, growing more rapidly. .. |
than in ar;y other aspect of energy prc»d ucm:m
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The industrial-health engmeer plans and ¢oordi-
nates private or government industrial-health pro-
‘grams requiring application of engineering princi- -

ples and technology to analyze: and control.condi-
tions contributing to occupational hazards and dis-
_eases, This specialist in health hazards conducts
_plant or aréarsurveys to determine, safé limits of- ex-

posure to materials or conditions, such as tempera--.
_tures, noise; dusts, fumes, vapors, mists,” gases, .
salvent ‘and’ radiation, which’ are known “or sus- . .
ipected of being real or potential detriments.to
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health and wnplements or recammends cuntrg!

._";fﬂEE‘iUI‘ES Frequently, the mdustnal health engmeer. s
".directs'workers engaged in field and laboratory ver- - =
ification of ‘compliance ‘with health . regulations. .~
.Consultation and.technical guidance may be: " "
_“provided to management, [abor organizations, gov- =
~ernment .agencies, -and ‘civic. groups by the = .-
- industrial-health ‘engineer, especially ‘concerning -

- health-related problems, stream and air pollution;’
.and the. ccrrect use of protective EIthlng oracces-

SGFIES s
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Currently, the’ rapld increase’ in niclear pawer

plants planned and under construction is creating a -
large’ demand for-radiation pthann specialists.. .
" These specialists. must be well trained in-all aspects -

1'_Df the nu;tlf.ar pc:wer mdustry fmrﬂ mimng to waste
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_dlspnsal of ‘Zpifﬂf fuels. The. nuclcar pnwer mduatry
needs personnel with specialized training in radia-.

tion protection. Opportunities are available in gov-

B ernmem educatmnal mstltutlﬂns and pnvate mdma :

L
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“The nuclear phyglcm -‘tudmz‘. lhc Adture and

‘characteristics of atomic nuclei and Dbﬁ_f\fe‘: demy,:

of radioactive nuclei which dnsmtegralc spontane-

“ously, utilizing electronic equipment which mea-
sures and records ¢vents occuring as rapidly as one’
"billionth of a second apart. Betatrons, cyi:latrcmé

“syhchotrons, and other atieleralur% and reagirsare
utilized.to produce hlgh speed clectrifled pd Hicles
with which to bombard atomic nuclei. An’ important

function of nuclear physicists.is the measurerhent of -

- structure, energy levels, decay rates, and other

ERIC "
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properties of emitted particles| Prapertics and struc-

‘ture of-radioactive isotopes are examined do dis-
‘cover practical applications in inddstry, middicine,
. and other fields: Improved methods of mdmtmn\

protection may be developed as a part of the nuclear -
physicist's work, $pecialties in nucleat spectroscopy,

_radioisotopes, cosmic radiation, ‘elementary ‘parti-

cles or nuclear theory are open ta the expermn;ed
nuclear physi&ist wnh advanced academic prepara-
ll()ﬂ : :
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Admission to Texas A&M'Uﬁive:sity and'any of its sponsored pragrams is open
to qualified invidivuals regardless of race ! '
or educationally-unrelated handic¢aps.
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