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PREFACE

This report of the Petroleum Task Force is an
attempt to summarize the discussians during the
2-day meeting in Washington, D. C., November 9 and
10, 1978. It is not intended to be a comprehensive
document but rather to provide a brief cverview of
the manpower need and the training cpportunities
available. The statements and conclusicns presented
herein are not ne&essar11y the unanimous opinion of -
the individuals serving on the Task Force. The paper
is an attempt to provide a brief group consensus of
the topics-and issue presented: It 1s expected that
these topics will be amplified at the Education,
Business and Labor Affairs conference to be held in
Washington, D. C., on January 15=16-17, 1979, '
' : | ,
L The contents of this paper are predicated on
the premise that although petroleum is a Timited
energy resource that the country, of necessity, will
aont1nue to reiy on. the petra1eum 1ndustry te meet

SEEEb]E future A WFT] trained work force is ;
- essentlal to the viability of the petroleum industry

~in 1ts effort to hels produce the products necessary
to meet the needs of sgciety
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B In April 1977, President Jimmy Carter said in a televised
message to the American'péog1eﬁ.;
"The enefrgy crisis has not yet ¢ erwhelmed us,
but it will if we do not act quickly... By
acting now we can gantro1laur.FQture instead of
letting the future control us... This difficuit
effort will be the moral equivalent of war except
that we will be uniting-.our e?farts to build and
not destroy...".
| We havé Tived through an era of cheap energy. As recent as
1973, foreign oil wa§ a little over $3.00 a barrel. This cheap
fgreigﬁ éi? coupled with dcmestic:praductian served to give.us a
false sense QFxsécurityi The American people are. now aware of the

fact that the day of cheap_énergy and unTimited;supﬁTy is gone.

e are, therefore, engaged in a major national effort to maximize )
the efficient use of the energy resources available as well as the
development of the technology to maximize the develapment and pro-

duction of our energy resources. It is not surprising that a part

~of this effort is directed toward the devé1ﬁpmentrof the technical

ccmpetence Gf thé manpower engaged in the energy fie1d. VThE'techﬂ;
nology fn~the égtra?eum resources- has changed the industry from

one that utilized mules and men "off the street" as the major source
G% labor in drii?ing, producing, andvtranSpofting petroleum products.
_The industry now utilizes more sgphisticated equ%pment in geaggéghic
and climatic areas that would havevbeéﬁ deemed impossib?e a few years
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Rccbmpanyiﬁg these more difficult canditions and the in-
Ereased techn1ca1 soph1st1cat1on has come a dramatic increase
in the cost of exp]araﬁfon drilling, production, refining, and
distribution and wmarketing. Tne cost of driTTing alone has
tripled in the period from 1967 through 1977. When oil was
easy to find‘at shallow depths if a well were ruined due to »
technical érroﬁi the oil company could move over one location
and driil anothér héiei With today's deeper wells and more y;ﬂ
-difficuit drilling conditions technical errors can cause serious
damége to the enﬁircnmentg as well as the loss of so many million

dollars, as a result of a well failure. As the risk of finding

0il, the risk of environmental impact, the cost and the sophis-
tication of techno?ogy_increasés,'thg'nééd for competent,

/ - adeqdateiy traingé manpower becomes increasingly impértant to

«_ - the petroleum %néuétryiv |

MANPOWER NEED

The need for trained manpéwer in the petroleum industry is _
dependent upon the stability of the industry. Within the-last 10
years, manpower need'hasztended to f?uétuate with ghe price pa{d
for 01 and gas. MWhen prices have increased, the gfi and gas in-
dustry has been able to expand their employment of trained manpower.
Manpewer need f1gurés for the industry are imprecise and are narrow

in scope. The Task Force was not able to 1dentify any source of




national figures for the tatéT industry. Some figures are
avaiiabie for particﬁ]ar basins and, afsoi“for someAspécifi:
aspect ﬁF the petroleum industry. Apparently, no agency has ‘
Tooked at the total manpower need for the petroleum industry.
When manpower figures are given, they are couched in reservations
regarding Do Qartment of Energy poTicies and regu]at1an3, and the
_ price of oil and gas.

In the immediate futuré it appears that there is going to ba
an increased need-férvmanpoweriFgr drilling and renovation wWerk.
~ The number of rotary drilling units operating in the U.S, incrgased;
fPQM'T;?DD in-1977, to 2;356 in 1978, A:zsuming a erew size of
appr@ximaﬁe?y 24, of which approximately 7 in 15 pcéiti@ns, would
'nvolve 2-yesr Technician graduates, ﬁhis increase in-fatary
dritiirg ity alone would create dpprox1mate1v 1,000 gcbs for
*;?"“ - |

TECHIIEAL J0BS AVAILABLE IN THE FIELD OF PETROLEUM ENERGY

numercus jobs and'paf:+.una are available today in the field
of petroleun energy. Thes2 Teﬁhnica; jobs gncampass four major
cétegaries'af the petroleum industr,: (1) production and expicrafian,
(2} refining, (3) trénspartation and transmission, and (4) market%ng
and distiribution. | |

Firs§=£9 be consicered-ig the category d? prﬂduétinn and ex-
ploration. Technical support jobe in th1s categcry include three types:

_(1) engineering, <(2) geeTog1ca1, and (3) geophy51ca1

.\#
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Enginéering support includes drafting, corrosion engineering,
petra1eum engineering, and regulatory affairs, such as kée?ing
records, data prafrss1nq, measuring, pFoduct1on of testing,
electric log anaTySTS, env1r0nmentd1 teahno]ogy, 1Dcat1on sur-
veying, and well WQFkDVEF;

| The second type of technical support is geological. Within
this category are manpower needs for drafting, map making, core
ana?ysws, samp]e study, record analysis, reservoir EVB]uatTDn,
and computer analysis.

A third type of technical suppart within product1on and ex-
pTératicn is that support offered by technicians to geophys1c1sts,
Such‘support includes drafting, data processing and'cémputer
éna1ysis, and fecard maintgnancei

In eSsencé, what is said is that many jobs are available for
’téthnfciaﬁs'tﬁ‘ﬁrcvﬁdé“guppcrt to engineers, geologists, and |

'
i

physicists involved in energy product1on and exploration.

Then, there are vast manpower needs in uperat1ons w1th1d:
production and exploration. Roustabouts are needed for doing
general labor outside of drilling operaticns. Rdughne;ks are
needed to dquEﬁéraj 1abof within_tﬁe drilling Qpératians;

Nther areaé of service include pumper operator and maintenance
aperatnrs who handle well testing, preventative ma1ntenance,
gﬂvernment reporting, gauging, and prgduct,cantrc1, Furthermgre.

‘personnel are required for material management, procurement, and
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- handling, such as those:persons who handle supplies and materials
in warehouses. Included in operations are field operating tech-
nicians who supervise operations at well sites, such as drilling,
- workover, and 0il and gas well analysis.

The éecond major category of the petroleum industry is refining.
This Eategary comprises jobs in technical support, operations, and
ﬁainténanéé.'

?echnica? suppert for refining calls for lab assistants,
draftsmen for design and piping, and personnel in record main-
tenance. Operations requires process operators who are designated
to operate refining units while maintenance incorporates pipe-
fitters, instrument technfcians, metal trades, pneumatics, and
" electricians. |

B third significant cafégary of the petroleum industry is
-ﬁéagéﬁéfla%ion and tréhémisS%on; The three sub areas involved -in
| this category are technical sqppcft, operations, and ccnstructiohi

Technical support required for effective transportaticﬁ and
transmission of petroleum includes quality control analysis,
record keeping, measurement and métering. Operations will entail
Dp&ﬁafars for pipeline pumpfng, compressors, maiﬂtenancé repair,
and corrosion control. Construction QiT] necessitate many workers
to lay new pipe Tiﬁes, build new fac{fities, %nsPeat construct%on,
weld, operate héavj equipment, etc. Cobnsiderable money will be

invested within the next 10 years for such construction.
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Tﬁe last major category of the petroleum iﬂdustry which will
require manpower for technical jobs is marketing and distribution.
'Since petroleum is an éxtremély mafkétabTE cgmmaéity, obviously,
manpower needs within ﬁarketiﬁg and distribution will continue to -
exist. Jobbers, wholesalers, distributors, and salespersons will
be much in demand.

Perhaps a few words-should be said about the emerging areas 
' witﬁin the industry which will increase manpower needs. These
areas involve shale oil extraction, tar sands, synthetic natural
gas, coal gasification, geothermal, biodegradation, LNG {1iquified
natural gasi, and extraction of gas from hot brine.

Training needs for the future ih petroleum will be affected

by severaT factors. One such factor which will have considerable

is the demand over supp?y PETat1Gnsh1p

effect on trafn1ng needf
Foénéxamp1e, prE11ﬂE con truct1on w111 see more money invested
W1th1n the next 10 years than lﬂVEStEd from the beginning to the
present. In add1t1an, 1t has been . 1nd1cated ear11er that 2eyear
colleges are producing less than 10% of the petrn?eum technicians
needed.

" An additional factor which will influence petroleum training -
needs. in the future s the exﬁurtatién of American training and
technicians to foreign operations such as China and Mexico.
Qﬁé?ified;persahne1 will be mandatory in order to make this ex-

portation .process effective and feasible. It will, nonetheless,



require additional manpower.

"Advanced fossil fuel technology is another factor which will
very Tikely affect training needs. This will move more workers
jntD\Dther regfons leaving personnel gaps behind which will have
to be filled by new personnel. |

A final facior is the development of petroleum along the
Eastern Seaboard. It is difficult to determine whether this de-
velopment will resﬁTt in new jobs and increased manpower needs, or

iFsit w111 simply involve the movement of gid jobs to the Eastern

!}55

Seaboard. It is logical to assume that (ﬂme new jobs will occur,
but only time will re FaT to what EXtEﬁt>%

As manpower needs will be increasing for the industry, so.

‘will be the salaries with the chanées in the economy. Salary ranges

for_a product1on techn1d1an are from $1,000 to $1,300 a manth

Hourly' wages for a raf1n¥nq techﬂ1c1an range fra% $9 to $1D wh11e
the month1y salary could range from $1,000 up tn as high as §1,350.
The general outlook faﬁ\wages is 1ndeed encguraging to the prospective
trained teéhn1c1an.

In the area of production, -it is predicted that offshore jobs
évaiiabie to 2-year graduateskwi11 approximate SDD pér year over
the next two years. Onshore jobs related to E-year graduates will
approximate 600 over the next two years. | |

.In the area of service and ;onstrucf%on, a one-to-one tech-
nician ré1ationship is assumred Eé;ween service and consiructign'
A “ v, v _
\

\

- %g:z :
A



technicians and production and drilling technicians. This would
mean that 2,400 jobs apprapriata to 2-year graduates will exist
in the service and canstﬁuct;cn aspects of the industry.

In the areas of refining and petrochemical, transportation,
marketing and storage, no major increase in personnel is expected.
The manpower need will be for replacement personnel only.

Throughout the industry it appears that there will be a need
for;inareaaad technical support personnel in the area of complying:
_wifh new regulations. No projections aFe available as to the

- number of personnel needed to fi11 these emerging positions.
There is a demonstrated naad for 2-year graduates. It is aqua11y
apparant that E-year colleges are not praducingﬁfha manpower needed
by‘the industryi In 1976, there were 146 graduaaas nation-wide.
In 1979. 1t is pragacted that apprax1mately 175 ta EDD graduates

wﬂ’l he avaﬂab’le *For' emp?oyment

SKILLS REQUIRED

Due to the diversity of positions wiﬁhin thé petroleum ihduatry,
it is impoaaibia to come up with‘a common set of skills that wau]é
~ be requirad_faa these various positions. Each position has its
own special combiﬁatian of skills that are necessary for the
technician to work eFfe¢t1ve1y within ghat part1cu1ar position.
There does, however, seem to be some cam&bna11ty of knowledge re-
quired for technicians who are prapar1ng £a work as ang1nearing

and technical support personnel. One of the most obvious skills

&




ﬂECESSg?y fnr engineering and techn1ca1 support is that of

- mathematics. A]thaugh some perscnne1 working in data cn11ect1gn
-t 1

anﬂiﬁeasufémentimay be able to perform effectively with a-back-

* . QEDUﬁd‘in technicaT mat?ematics, most support personnel should

/ A=v ;f‘ The petraleum 1ndu5try re1ies heav11y Dn the phys1ca1 sciences. =
Fa » T 15;-”'.‘ k"
j ' Persnns expeat1ng to f1nd emp]ayment as Engineering and techn1ca1

I suppnrt téchn1c1an5 shau1d have a strong backgraund in baS1c
;‘?- 1; ChéﬁTStry; phys1ca1 and structura1 geg1ogy, spec1f1cai1y re1ated
}’ ; \' | tcfpetrgleum praductian and an understandlng af phy§1c§.1nc]ud1ng.
| B e1ectr1c1ty, mechanics, heat and h;drau11ts | ‘ o '
Eefng able to ccmmun1cate and traﬁsm1t data, as well as in--
fcrmat1an. is one af the most necessary sk1l1s of a pet“g1eum o

techn1C1an w1+hnut the ab111ty ta cammun1cate both ora]1y and

in wr1t1ng, a techn121an is of 11m1ted va]ue The techn1c1an s
: Eammun1:at10n sk111 shou]d a]sc include the ab111ty to present and
1nterpret 1nfarmat1nn graph1ca11y, and he/she shau1d have the ability
to do engineering drawing. A third comman sk111 requ1red w1th1n the
"industry js that of humaﬁire1at1nnsa The téchn1c;an w111 be wark1ng
with peapTe as well as with data and’ 1nformat1on He shgu]d undér—
stand the management and 5uperv151@n prncess, and shcqu have an

apprec1at1on for the 1mpcrtant factcrs that afFect the qua11ty cf

work life.  In additiaﬁ5xhe should have a basic under;tand1ng of




: v - =10 - |
manaqement and Tabor relations. R : |
ﬂ‘"“"-h..s
A tezhn1c1an must, also understand the 1ndustry 1n \ which he

= praposes to work. He must understand the nature of the 1ﬂdustry
' \

: “1n termsgpf 1ts preblemg, its opportunities, its h1sto?y, and- the

term1nc1agy-used w1th3n the industry. It is therefore 1mpartant

“that éhé stﬁdeﬁt have expasufé‘ta the industry-not dniy in the

classragm but also w1th 'hands on' exper1ence within the industry.

_Tnternsh1p5 and ca—np educat1una1 exper1ences are ESPEETa]1y vaiuabTe.
‘In addjtﬂan ta ‘the general sk1115 enumerated above, the ‘tech-

n1c1aﬂ shau?d have spec1f1c sk111s re1ated to his area cf special-

'1zat1on. /Th1s may 1n§1ude areas such as dr1111ng “fluids, dr1111ng

techna]agy, well 1ogg1ng, we]l-complet1on, ref1n1ng methods, reservoir .’

engineering, basic c1v11 eng1neer1ng, ar survey1ng

It.shou1d be recogn1zed that the 'skills of the petre1eum tech-

7:n1c1an afé never cgmplete As the scph1st1cat1on of the techno1ogy_.
af the petroTeum 1ndustry 1ﬁcreases, it becomes 1mperat1ve that the
.techn1c1an keep h1mself up -to- date and ccnt1nu311y expand his techn1cal
expert1se For this reasgn 1t is a1sn imperat1ve that an adv1snry
committee from industry wnrk c1ose]y w1th curr1cu1um deveTopment

' rand changes at pre serv1ce tra1n1ng 1nst1tut1gns

© SOURCE OF :NQRKERSi

‘Tradﬁtidﬁa11y, manpower hassbéen trained by fhe petro1eum %h— "

o duStPf by emp1§}1ng workers. at entry Tevel uccupat1gns requ1r1ng

/‘

_genera1 1abgr. Those that haVE/demonstrated apt1tude and effect1VEs

?ness have been pramoted From one level to angther Th1s upward :

IPRT IR
14
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mobility pattern has sometimes been organized, such as Yabor-sponsored
Eapprenticeship-prog?amé, and at other times has been'én unplanned up-
grading deve]apment Persons entering'the petré?euﬁ industry-were |
friends, re1at1ves, and aaqua1ntances nf persons a1ready in-the
petroleum wprk Fércei Tﬁe magarity of workers came from the labor
supply in the gébgraphi§31 area where thé?ﬁetra1eﬂm activity was
taﬁing place. With the:increasigg technical demands tﬁergJémefged |

~a need for technical assistance to engineers, geologists and geo- '

physicists; " Persons emp]cyéd to fi11 this need have come from

students who ?Gpped out ﬂrfar to abtéinif ;theiﬁ 4-year degree,’ | TR
i yet th had some of the skills requ1red Df-theve support personnel.
'Iﬁ ‘many - instances graduates of 4-year eng1neer1ng schools were P

WEWPTDVEd to fi11 pos1t1an§ that more- appraprfate1y wau1d be de—*

f1ned as an eng1neer1ng assistant or-a techn121an 'S pos1t1an
- __Withip the last 10 _years, Esyear pcst secandary schno1s have . |

.been 1n1t1at1ng programs to. train personne] for the eng1neer1ng
‘tEthiciaﬁ and genera] labor type pos1t10n5.- Produci]cn oflgraduatés
,,fram thésé'prcgrams have not been adéquafe tq meet the ne?dgitﬁerefore,

the traditicﬁa? methods have appérentTy;bgen %@110wedlin supp1yin§’}

manpuwer personnel to the. petra]eum 1ndus£ry E '

'_ .The tradit1on31 emp1gyment patterns have served to f111 the _
‘available p951tions w1th wh1te ma1es There is an apparént need far

Eﬂ*infUSTGﬁ of women and. m1ncr1t1es 1nta the petrgleum-wurk furce

~*A-career in the petroleum field is indeed an excellent cho1g§ for -

A

"y

’211 i :,
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»I.f-f» women and minaritiés HDQEVEP; the. prcgrams whiéh.have been
' estab11shed to date .have had: Gn1y 11m1ted success in recru1t1ng.
e1ther woren or m1n0r1ties 1ntD tra1n1ng pragrams deqﬁgned to
prepare “them for the petr61eam industry. | |

TYPE OF. EDUCATIONAL PRDGRAMS AVAILAELE

The emp1ayment system and the 1ncreased technelogy have
thh served tcﬂnécess1fate the tra1n1ng nF new hires and up-
grad1ng and promotion of those §1ready employed. Much of this
training has been conducted by prafessjanai associations. The
‘AmeriéanrpetrDTEﬁm Institgte, thg Americaanaé Asscgiatign,ftﬁé

I Saciety of Pét?DTEum'Eﬂégneer%~ the Ame%icén Landmen ASSOéiatfcn,

and tha Ed1son E1ectr1c Inst1tute have a1l been act1ve in prc= e

vzding education and tra1n1ﬁg programs within fhETr TESpEﬁtTVE P

spheres Df 1nf1uance Some of these aSSDC1at1DnS pub11sh cata1cgs

oF the pragrams wh1ch they foér Wi :ates and 1ccat1uns pub11c1zedrfzz'

‘WETT in advance of the offerTng 7 )
Educat1nn31 1ﬁst1tut1gn5 refiect a. d1vers1ty of appraach
as’ tD the kind of tra1ﬂ1ng prav1ded  Seme 1n5t1tut1cns foer a
broad genera?12ed prﬂgram, wh11e others prav1de very narraw and -
spe;1a1ized foer1ngs They a]s; range fram 12 weeks non- cred1t
%'cért1ficate courses funded by CETA.to E-year associate degrees
with most, if not all, of the credit ‘being transferable’ toward a
' 4-year degree for those wha are inclined to pursue the bacheTur 5 |
degree A study publi$hed in Ju1y of 1975 ronducted by Dﬁ\{John

'Duggett; revea1ed that petre1eum techno?ggy programs expandéd




rap1d1y Fram 1970 to 1975 Twéﬁve'ca1feges répartéd 13'éxifting
pétTOTEum technuTogy pragrams, 9 additional c511eges were repﬁrted‘
htg be p13ﬂﬂ1ng 11 new petro1eum technology pragrams_
| It appears that industry and education are mak1ng an effart ;
to cooperate in the deve]apment gf trained manpgwer for the in-
dustry. One area is that uF co-0p tra1n1ng 1n which students may -
;spénd part QF the day 1n the c]assrunm and the rema1nder of the
day W1th 'hands on' exper1ence on- the ggb to supplement the S
academic tra1n1ng: ATsa, 1nternsh1ps of, students who may attend
an educat1ana1 institution.in a petroleum tra1n1ng prngram one’
year, and then spend the summer w1th actual on-the-job exper1ence
befﬂre returning for the se:and year of academic training is
anather examp]e of 1ndustry educatinn Eouperat1an |
- Another area of aperat1nﬁ between education’ and 1ndu5try is
dref]ected by the "Professor Awareness Pragram“ in which 1ndustry )
offers jahs tD college. teachers for a shgrt term (ane year or 1E55) B
 tG expose h1m to current researrh procedures ‘and deveTapment in
wh1ch industry 15 1nvo1ved A th1rd area of caoperat1an 15 that
of adv1snhy caunc11s be1ng prnv1ded tg calTege programs. These
advisory EDUﬁC11S are typica?]y campused of - 1ndustr131 and pro- ;
'fessionaT and Tabar representat1ves who have an interest in hPIping
Hta determ1ne the specific. tra1n1ng néeds, and estab11sh1ng the
;-guide]ines for course :ontent and curriculum direct1on These
: caunc115 serve to keep the college educatigna1 prggram in 11ne
'ﬂith the ngeds of the 1ndustry,eand_$erves as a link between the"

i

B TR




edueet1ene1 1nst1tut1en end 1nduetry S0 that 1nduetry is aware of
the cempetence of the graduates | |

Apprent1eeeh1p eregrame of both 1ndustry and labor eTse serve
as a significant. tre1n1ng effort eendueted by the petreTeum 1nduetry
Apprent1ceeh1p programs are the common preparat1on for theee<whe are’
to work in the refining end construction areas of the jnﬂuetrye,
EUﬁit eeeretere, eeﬁtreT tecﬁn%eiehe, pipe??tters; we?ders; heavy
mach1ne epereters are some of the e51t1ens thet are normally f111ed

\\ by- the epprent1ceeh1p procedure |
RECDMMENDATIQNS ]

\ . A series of reeemmendat1one that are considered important tn
\the deve10pment DF tre1ned manpower to meet the needs. of the petre—
Teum 1nduetry heve been deveTeped They are as FBTTQWS :
S P Thet mere women and. m1ner1t1es be recruited into tre1n1ﬁg/ A
'progreme preper1ng teehn1ce1 euppert persenﬂe1 and general 1ebors :
Th15 may be ech1eved threughﬂthe use ef eehe]ershnpe and eupport
i For reeru1t1ng pregrams by beth ‘the Department of Energy end 1n-
dustrial cempen1ee ‘ ' V
tée That upgrading end 1n.eerv1ee «courses and pregrams offered
_by'ee11egeerend_ergen1eat1one eueh as the American Gas Aeeee1et1cn,_v
- "~ the Amerieen‘?etré?eum Institute, . eﬁd Scéiety of Petrb1eum Eﬁgiheeee "
" be pub1icieed,;end that petro1eum eompen1e5 encaurage their empTDyeee
tD take edvantage of these eppertun1t1es te expand end updete th-

-

lteehnicel ek111s
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3. Thet pest secendarj z—yeer institutions preduce more .

techn1c31 greduetes.

. Ee

) ;; v ) 4. Thet there be:e few etreng pregﬁeme designed to train

" “techiicians that hre large enough to offer speciality courses - °©

rather than ﬁgmereue\sma11?ercg}ame tﬁat’arel1imited to geherei
o ef?Er?ngs. Federa1 grants eeu?d be established to euppaet certain.

1dent1f1ed pre {ams to ensure thet spec1a1ty courses are 1ne1uded

in the eurr1cu1

N

| . 5. That no- prggrame be started on the Nerth Atlantic coeet

since the exp1eret1en and development pTens of - the nffshcre oper-

X,

. ation are so 1ndef1n1te ‘ However, this potent1e1 should be \
men1tered c1a5e1y 'S0 that if a mejqr deveTepmenL tekes place, ene v
or two pregreme cou1d be 1n1t1ated 1n the Nertheaet , |

L 6. That eeT1eges whn are eperat1ng petre]eum teehno1egy

-prugrame Fema1n 1n e1ese teueh ETth 1ndusery and 1aber through

‘persena1 :entaet and advisory - eemm1tteee te ensure the relevance
. and, effeet1veness Df the tra1n3ng pregrem 7
7. Thet the. Department ef Trenepertat1en rev1ew the requere-
‘o ment Fnr truek dr1vers to be 21 yeers,ef egee Theee peop1e who
f are in a tre1n1ng pregrem, or whn heve cqmp]eted a tra1n1ﬁg
; pregrem prepering them for an eecuuet’on 1n the energy F1e1d

" that requ1?es that they dr1ve a truck ;e a m1ner pert eF the1r

ldut1es sheu]d be exempted frem this re;u]et1en* This recommend-

R

" ation spec1fica]1y 1mpeets upon eerv1ce cnmpen1es de1ng we?1

e

logg1ng, we]] eementing and ether similar functions.
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‘8. That safety and governmental regulations be included in
training prcgrams: |
| ,9; That studEﬁts who are training for’ pasxt1ans in the
petrcieum industry be cgunseied that they must be. mab11e and be E' K
‘:w1111ng to re]a:ate their families as the jnb demand* |

o

10. That manpowey requ1reme&ts_1n emerging techn@!ﬁgie5 in e
Fieﬂds such as; shale extraction, tar sands, svnrheric natural gas,"
coal 9351F1cat1en geotherma1 bi@degradatiﬁn and tiguitiad naturaT '

' gas ‘be man1tared and “that appropr1ata :fg:ﬁ:nq for these needs be

deveiﬂped as they emerge.

#
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