Research is conducted by hniversitiés for several réasdﬁs{ §t is
‘the primary vehicle for training advanced>students foAEhércutting—
edge'in their disciplines; it is oné imﬁortant way for a\faéﬁléy to
‘étayrcurrent and to advance knbwledge;git’is a wﬁy fo:(fhéw%;génizé-‘
tions and people involved to cbntribute‘to ﬁhe soluﬁidﬁ 6f}iﬁ§brtaht
‘iédcietél problems. Therefore,vrééeafcﬁ.is mutualiy beﬁefici;i to
both the sponsoring agencies aﬁaAthe uni?ersities. R

Although‘ﬁahy'univefsitie§ invélve ﬁgéte¥s lévei stu&égi;uin
reséarch, work at the frontier?vfequires'tr#ining béybn& th;"ﬂ%sters
degree. Therefore, while in'some'instaﬁces ERbA ma} be able Eoir
benefit from Masters-level research, the primary contfiﬁutioﬁ to
ERDA's high-technology programs will cbme from universities iﬁvolved

in Ph.D. level research. Hence, the quality of a'university‘s Ph.D.

program should be a significant factor in considering ERDA-ﬁniversity

N

interactions.

I would like to dispel any notions that Ph.D. programs simply

‘pfoduce more professors for other institutions. For example, Stanford

is a major producer of Ph.D.'s in engineering and the sciences but-

only about one third of these go to academic institutions, the remain-

L] B
der go to government and industry. If the nation is to maintain a

strong position in advanced energy teéhnology, this flow of fresh

Ph.D.'s to industry, government, and other universities must be main-

tained.
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‘There have been maﬁy“suryeys of the qualif},of graduate education

and research in engineering and the sciences., Table 3 shows some

results of a :ecentusurveyvandllists engineering schools by their

1

rénkingnfér;the overall quélity of graduate education. Note the range

of undergraduate-to-graduate enrollment ratio (UG/G), the Ph.D. produc-

tion‘peyﬁfaqgitysmgmber per year (Ph.D./Fy), and the range of annual

research'support.per faculty member (Res.K$/Fy). Note, however, that

the research investment per Ph.D. produced {ReS.KS/Ph,D,) at these

\

institutions lies in a-ga:yow_rgnge;arohnd $100 K per Ph.D..

‘For a variety of reasons, the engineering and science-oriented

schools gqnerhllyﬂconsidereq‘to;be the strongest were slow, as a

group, to become involved with ERDA. To illustrate this fact, let me

note that only 11 of\75,univeg§itigs'mresearch programs mentioned in

ERDA 77-33 as prgvidipg advanced research to the fossil energy program

. TABLE 3.

RESEARCH PRODUCTIVITY PARAMETERS FOR LEADING ENGINEERING SCHOOLS

- Institution -~ Faculty

UG/G  Ph.D./Fy Res. K§/Fy Res. K§/FPheD.

321
212
Cla2

372
Vo270
323

. 83
o 214

CHTE QMM QW

%

.85 7 .5 3.9 128
147 .. .69 57,5 . 83
50 1.11 130.0 117
. 2,58 .34 46.2 o136
3.19 .33 36.7 B § § I
'3.78 .33 32,8 99
2417 .31 51.8 o 167
3,12 G327 7 U 31.3 Y97
3.62 47 79.7 -, 169

Source: SUNY-Buffalo Survey, corrected
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were placed at universities ranked among.the'tpp 20 in this'survey;
This does not imply that the projects were placed at échools not
qualified to do the work, but it does suggest that there is a great
deal of top university talent that could be brought on-board &he.
foésilxenergy program. '

' Table 4 shows a breakdown of funding, by agency,‘ithhé“threé-top
institutions in Table 3, each of which could make significant contri-"
butions to the ERDA program. Note the breadth of high-tééhﬁology“

~

agency support and the magnitudes of their annual research budgets;-

7$60-70 million. These clearly are three véry‘seriods'technological

activities. Note the relatively small fraction of ERDA éépport in’
each case (National Laboratories managed by these institutions have
not beén included in this summary. In the case of institution B, an-
ERDA laboratory operates predominantly with faculty/Ph.D. student
teams, and makes major contributions to the university research pro-
gram.) Now let's look at the university funding nationwide by these
same agencies; Table 5 gives this detail. Excluding DHEW, which is
nof primarily a high-technology agency, the NSF is.the largest sup-
porter of research in universities, followed by the DOD, ERDA, and
then NASA. Now consider Table 6, which gives the ratios of ERDA-to-
ﬂOD and ERDA-to-ﬁSF support in all univetsities and in the three we\
have considered. Note that these ratios for the thfée top instiﬁu-
tions are significantly lower than the national averages. This is a

clear indication that these three outstanding in#titu;i@ﬁs; and -
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TABLE 4

: R . . .
RESEARCH'.EXPENDITURES.';AT THREE LEADING UNIVERSITIES, UFY76

Institution

» Agency**i G B c
- DOD 13.2 6.6 7.6
ERDA 2.9 09 1.7 -

NASA 7.0 3.7 5.1

NSF 20.8 14.8 1504

DHEW - o 17.3 - 26.4 34,0
Other Govt. 5.0 7.4 3.2 .

EPRI =.7 L =b 1.2

o 66,9 60.2  68.2

Industr1a1 funding not included

Kk
Not including federal laboratorxes managed by the
institutions. :

Source: Institutional Private Communication

{F

TABLE 5

R&D SUPPORT IN UNIVERSITIES
(M11110ns of Dollars)

Outlay _Est Est. .
FY76 . FY77 FY78
‘pop” . T 1282 1312 353
ERDA e 129 152 1200
DHEW . . 1459 1287 1415
NAsA. . m . 16 119
‘“NSF b el AT »446 . 463 . 512

Source: Spec1a1 Analysis, Budget of the Unlted States
Government FY1978, OMB.
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TABLE 6

COMPARISON OF AGENCY FUNDING IN THE THREE UNIVERSITIES -
WITH THE HIGHEST-RANKED ENGINEERING SCHOOLS*

[ ]

All Universities A B C A+B+C
- ERDA/DOD 0.46 22 .16 .22 .20
ERDA/NSF 0.29 .14 .06 .11 11
*FY76
TABLE 7

FEDERAL SUPPORT FOR FIVE MAJOR
UNIVERSITY MATERIALS RESEARCH CENTERS (UFY77)
(Millions of Dollars)

A B c Q R
ERDA 0.05 7 0.5 0 .1
(%) (3%) (90%) (8%) (0%) (5%)
Other . 1.61 1 6.4 4.1 2.3

(97%) (10%) (92%2)  (100%) (95%)

TOTAL 1.66 8 6.9 41 2.4

Source: Institution Private Communications
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probably many'other'first:rate institutions, have a great deal of
high-technology research talent that could be brought to bear on ERDA
problems, Progress in th1s regard 1s be1ng made, (An institutional |
arrangementfbetween ERDA and one of these unlvers1t1es is now br1ng1ng
more’facultgvto'ERDA's research programs. The Universitygkesearch
Program under the Fossil Energy Program now 1nv01ves about 150
unlver51t1es, compared to only 23 in 1976.) but I be11eve the
un1vers1ty~potent1a1 is Justubarely belng tapped.

Let's examine this:hypotheSis'in a particular research*area of
direct concern to the fossil energy program; materials. Table 7 shows
the diVision:between ERDA support and'other federal support at five
of the major centers for materials research established at these
universities over a;decade:ago‘as}part:of_agnational'"centers of
excellence" program. The institutions»arefdesfgnated'as in Table 3.
Inst1tut10n A also has other mater1als research, 1nc1ud1ng a s1gn1f1-
cant amount from ERDA Wthh 1s not funded through it's mater1als
center. Center B is part of an. ERDA laboratory, and is funded almost
entirely’by ERDA.:.Howener;'in bothfbenters Bﬁand C practically all
,of the 1nvest1gators are regular faculty ‘at the1r 1nstitut10ns, and
the "workers are Ph.D. students.' Thus; these twO'are_qu1te'81m1lar
in structure'and'capahilitiesg'but.one;is‘heamily supportedvhy‘ERDA
and the'other only'modestly.' Institutions Q and R also have .good -
materials'programsj'one?isfveryiclose:to another ERDA laboratory, but

neither is an ERDA laboratory; the ERDA support for each is very °

329




" small. One can draw two conclusions from these data. First, univer-

sities with an in-house ERDA laboratory have been able to syitch'
thei;rgffp;ts‘to energy research much more‘rapidlyrthan have those
which:do:nqt operate ERDA laboratoriess Second, there is a great
deal of capability in materials research that as yet is not being
exercised on ERDA problems. .

Let me close this analysis of the Fossil Energy Program with the
comment that many university people have pe:ceivedvﬁcqrrectly or

incorrectly) that the attitude towards university research varies

- greatly among the Program Divisions. In particular, the Division of

Magnetohydrodynamics makes extensive use of several universities, and

has given universities respongibility for some very large—gcgle
experiments. In contrast, the Division of Coal Conversion and‘Utilit
zation makes practically no use of universities, whicﬁtcould make
some very important contributions through, say, applied research on
combustion in a large-scale combustion research facility. The
Division of Materials and Exploratory Research has an excellent and
growing university research compoﬁent, and I have hgard a numyer of
compliments about the way their program is being handled (gg»yell as
expressions of dismay at the small size of ;he»Division budget!).

I would like now to discuss the special requirements for con-
ducting quality research in the unive:sityvenvironment, as ;hesg may
shed some light on why some of the most.highly‘regarded universities

have not become involved with ERDA as rapidly as others.
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A critical mass of activity in the .general area of the research

is most desirable; while there are a -few instances .of the lene 4
ﬁproféssor and his student doing outsténdinngork in an isolated ' -
situation, the best work seeméltOVCOmé from departments in which
there are a»numberfof>good peoplé, and good students, working on
similar problems,.surroundéd:by;good supporting departments.

Flexibility in the details of the work is highly desirable, es-
pecially in the most basic research;-a research team which keeps the
general objectivés of the spomsor i; mind should have the freedom to
makeAmid:cpursefadjustﬁgptghin the details of the research if this
serves the objectives of the program.

_Deadlines should not be too tight.  Strict deadlines, which are
essential in development programs, are not:conducive to.good research,
and can force the taking of data before .an experiment is fully

debugged;.:ln the,interestaof!qualitj research this pressure should

be .avoided..

A research team :should haveka:sﬁpport commitment for a periodJOf
several'years;lth:geryear:gréhts'énd contracts are most preferable,
éindé,this ie the length of tiﬁeJthat}a;typi¢alsPh.D,_student spends

on a research project.

;,Stébility of. support :is essenpiai.' The :larger the,reééarch»”if
team, the more stable the support needs to be., Transfers of support
from onevagency,to~ahother, from one set of contract monitors to

-another, from one- set of long-term objectives to. another, which we

i
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have seen in the energy area over the past several years, are very
disruptive, often leaving pefiods of months during which research
teams ‘do not have adequate funding; ‘An industrial research organiza-
tion might absorb such discontinuities by transferring people frdmv
one department to anothef, or by reducing the technical staff, but
universities cannot operate this way; universities cannotvfire stu-
dents and faculty one month and hire feplacements three months later,
or transfer students and faculty from Physics to Electrical °
Engineering on short notice.

Finally, support must allow for inflation and other appropriate

cost ‘increases.

Critical mass in a research area usually requires more than one
faculty member, and a number of Ph.D. students. Table 8 shows the
total budget for a hypothetical research team consisting of four
facélty members, 2 résearch associates, and 16 Ph.D. students. There
would be a continual flow of students in and out of the program at
the rate of about 6/y¢ar. With,funds for salaries, equipment,
travel, and the inevitable indirect costs, the total annual research
budget for this team might be about $600K. This might be prdviésd by
1 large contract at $200 K/year, 2 medium contracts at $100 K/year
each, and 4 small grants at $50 K/year each, perhaps from 4 different
funding agencies. The group's researcﬁ.would be in a coherent area,

such as high-temperature materials, superconductivity, MHD, combus-

tion, or catalysis, and might span a spectrum from very basic research
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through‘epblied reseerch, perhaps even’ineludingya modest amount of

prototype development‘; - ‘

Research aetiVit{eS'in‘many large universities are eondnete&.by
teams and sub-teams of this genmeral size. A team WOrking in, say,
catalysisucould decide to turn some of its attention to problems of
special interest in the ERDA fossil\energy program. What would

o
induce a team or one of its members to do this? The obvious f1rst
thought is a need for fundlng. But, I have heard repeatedly that the
good people at the good institutions are fully,committed.f They have
momentum in their;researeh, and well-deveioped;relationships with
their 8ponsoring_agencies. So, an alternetiyeiSOUree of equivalent
fnnding would'heroly seem suffieient to capture their attention. If
ERDA seriously wants to 1nv01ve the best un1vers1ty mlnds in fossil
energy research then ERDA w111 have to present them w1th fundlng
opportunities and procedures that are at least‘asfettract1ve as those
offered b&rthe other agencies; - o . | |

With this problem in nind;‘let's exemine}the Un{verSitf'Program
of the Division’of FossiikEnergy Research. Aceording:towERDA 76-10,

most of the university programs involve at least three years of sup- -

port. Thisishows'eXcellent‘SenSitivity to one of:the'noSt‘imPOrtant

criteria for goodﬁuninerSityﬁresearch;'endfﬁr.‘Alex'Mills and hish
staff are to'be'congrsthlated for'this'sensftivity;Ahseeond,‘the’size
of the contraets:reflected‘inlERDA“76-10'Shows similar'ewareness of:h
what good research requires; funding levels range from $25 K/year,

l
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which is a bit on the low side, to about $800 K/year, which_shpuld be
quite adequate for a substantial team effort. For about half the
contracts ;he spending rate is in,ggcessvof $SQ K/yéa:, and about
one-third are at the ré;e of $1507K/year or more. This géne;gl

balance seems consistent with the mo4e1 of Table 8.

TABLE 8

TYPICAL BUDGET FOR A UNIVERSITY RESEARCH TEAM

I. SALARIES (and Benefits)
4 Professors _ :
2 Research Associates - $290 K
16 Ph.D. Students
Technical/Secretaries
II. TRAVEL, MISCELLANEQUS -10 K
SUBTOTAL $300 K
III. INDIRECT COSTS ’ 150 K
IV. EQUIPMENT | 150 K
: . TOTAL $600 K
Output: Will produce 6 Ph.D.s/year. , ‘
Sources of funding: 1 large contract at $200 K/year, 2 medium
"contracts at $100 K/year each and 4 small grants at $50 K/year
each; 4 agencies. '

In an attempt to stimulate new fossil energy research in univer-
sities, the Division of Fossil Energy Research early this year
announced a program of Starter Grants in coal research. A;easlof'
interest mentioned in the program announcement were "research. directed
toward...converting coal to liquid and gaseous fuels...coal combus—:.)
tipn, and...materials...for coal proqggsing equipment."‘ The S;ar;er‘

Grants were limited to $20 K; the program budget‘wés,$4007K/year for

2 years.
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: o : .
I believe that the $20 K grant size in thiefstarter program was

too sma11.~;G¥ants¢of this size may be approprigte;forothe»new_
Professor,.juet,startinggtoobuild:hiSJreeea:oh;progqaﬁ;. But I do not.
beiieve.that,this will prove to:be enough;to\entice}manyeestablished
Professors, perhaps membershof.productivedresearch teams of . the type .
shown in Table 8,ftoralterfthe nature ortfundingtofutheir research, -’

.However, this program may have - rece1ved some proposals from good
faculty who, for one reason- or another, are*"between agencies." In -,
reviewing theseiproposals,<ERDA mxght~look;carefo11y fo:vthlseoppor-,
tunity.;,If%soch;cases.areidetected5EERDAvshould;make;a;promot;~;
on-site assessment:of the;capebilities;of'the:group;invoived,—work,
.with them to identify the«reseerch1that:wi11;be conductedi,and move .
swiftly;tooprovide the,necessatyéadditionelnfundingfto keep the good -
team together and get: them mogioé.oﬁ_ERDAeectivitiest(before the .. .
starter. workiiS'finished!).'b |

As the work under the rest:of -the: starter proéram progresses,:
ERDA w111 undoubtedly become avare’ of some spec1a1 Opportun1t1es to .-
help young groupsfbulldfup~product1veuresearch;teamsa~ When these. are
identifiedstgDAvshould buogetffor,a’phaeefoo offtheee;activitiee.to:
aﬁgood'levelfoffsuppoft. S It is unlikelyfthet,a;$40 K graot\foliowing:
a $20 K starter will produce theldesitedftesults;7theasecood;awaids;.»
shooldibeuCIOSef to $100 K;:end should - be oeeignedito igcfeASe the
‘numberiof'peoole wofkiog insthe“team.;fCare;muet%beStaken‘thetvtheAe

program does not expand: beyond the supply.of good Ph.D. students.. -
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L}
" What might ERDA offer to the we114funded, established teams as

incentives for participation in ERDA's programs? Opportunities to

obtain expensive special equipment, or to upgrade facilities,:or-to .

add more’suppdrting staff, might be considered. Let me offer a
specific suggestion that I know many "saturated" departments would
find ‘attractive; thefoppdrtunity to add junior faculty. In-the:
19508 universities were able‘to respond to the needs of NASAvand the

DOD by facuity expangion, but today the faculties of most of-our

universities have reached steady-state limits imposed by physical and-

budgetary constraints. Many institutions will not have many retire-
ment vacancies over the next dozen. years, but then retirements will
begin to come in rapid succession: Then it will be possible to add
new faculty who can work in areas of interest to ERDA. It would be a
bold step of leadership for ERDA to act now to guide these replace~-
ments, say by providing interim funds, on a cost~sharing baéis, to
support advance replacements. A program to provide $500 K per yeaf
for five years would support half of the base salary of 50 ﬁéw'young
professors. If allocated to productive institutions, where each
professor carries $100 K per year in sponsored research; ERDA would
have planted the capacity to handle $5 million annually in university
research in areas of ERDA's choosing.

In summary, there are active steps which ERDA could take to

bring more of the best university talent “on-board" the ERDA fossil

energy program. I believe that steps such as those suggested would .
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- strengthen therpeseereh;base for the program, and ‘that it would be
very muehrin\}he long-term interests of the programto ‘take these
ectione now. , . . 4
I would }ike:pow to examine the balance between basic research,
applied research,. and development in the ERDA fossil energy program.
To begin, let's look atwthe.balence,in the oil industry (Table 9).
”The industryvspendsiebout half of its R&D budget on research.
Indus;ryrwide,VapproximatelyAS percent is;devoted‘to basic research
end_4ﬁ»pe:cept to;eﬁglied research. The four largest firms together
~ spend considerably more on basic research.(almost 9 percent ‘of their
-total R&D expenditures). Note that the total spent on basic research
be the indest:yyis cqmpareb;e‘with the high~technology researeh
% »bedge;e,of single universities. .
. TABLE .9

R&D:EXPENDITURES,QF»IHE OIL COMPANIES: -
’ "(Millions of Dollars - 1975)

.ga«_‘xasic‘ *[*"Applied“

~ Research , w,geseerchj . Develqpmen;_: Io;al

| 4 largest firms 26,7  138.7  114.8  278.2.
« e e o 0o (849%) 0 (49.8%) 0 T (41.3%) (100%)
all others ~ .7~ 8.8 7 133.9 19905 34202

- (2.67) (39.1%) (58.32) (100%)

industry total 33.5 272.6 314.3 6204

LS. U (43.9%) 0 (50.72) T (100%)

Source: David Teece, Stanford

337




- ..-.The basic mission of ERDA is to accelerate the impléméntatidnlof
alternative energy technology. ERDA does this by becoming a pérfner
with industry in major deQelopment activities, and by supﬁorting,the'
research needed to provide a' sound SCiéntific'énd’eﬁgfnééring base
for future technologikal developmenf. This is not the same as‘fﬁe
mission of the oil industry, and so one would notiexpéct the‘percént-
ages in Table 9 to apply to the ERDA fossil energy program. ﬁcbﬁo-
mists argue that the social benefits of basic research far3outﬁeigh
the private benefits, which is‘a way of saying.that induétfy'inVéSts
less in ‘basic research than it draws from the national pool of basic
research. The larger firms are able to sustain a higher proportion
of basic research, as Table 9 shows; but it falls upon the government
to be the primary supporter, and the universities to be the primary
performer, of the basic research which ultimately supports technologi-
cal development. Therefore, I would argue that a government agency
which matches industry 50-50 for development costs should be spending
considerably more than does that industry on basic research. In view
of the numbers in Table 9, it would seem appropriate to spend - some=
thing like 10 percent of the total R&D budget of the féséii éﬁérgy
program on basic research in areas likely to contribute significantly
to future fossil energy development. For a $500 million program,
this suggests a basic research component of the order‘of $50iﬁiilion

per year.
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- The oil, industry fléures‘might-provide a better guide as to the
amount of a Epl1ed research that is necessary to support future

technological development 1n fOSSll energy. The 011 fxgures suggest

that an agency which matches lndustry 50—50 for development costs

should be spend1ng about ‘as much for applxed research as it spends on
the development prOJects. For- the ‘fossil energy program, this would
translate to about $360 million per year.

My assessment (The FY77 Budget Authorlzatlon Leglslatlon document
was used as the‘baslsvfor,th1sucomp11at10n. Each:proJectﬁwas reviewed

and the NSF definitions of each type_of activity were applied (these-

;o

,definitions were also applied in Table 9). In the case of the . Basic

Energy]Sciences program, the fraction of each area ap§1i¢aﬁ1§f¢a

fossil energy, as estimated by ERDA, is given in the documentsiwthA;
76-10 was used in somefcases'to guide the classifioatlonfo%ha-project.)
of the breakdown in the ERDA fossil fuel program isishown in'Table;:;
10. - The amount shown under the Baslc Energy Sciences program is:
deceptlvely large; 1 have shown the, dollar amounts for research whlch

couldfbe app11cable to fOSSll energy. Much of thls also could be

, appl1cab1e to solar, geothermal ~and other ERDA energy development |

programs. Therefore, had T 1nstead 1dent1f1ed each pro;ect in the
Bas1c Energy Sclences program Wlth only one 0f the. ERDA development

programs, ‘the" basxc research total 1n Table 10 would only be abOut

$12- m1111on as shown’ in the bottom 11ne of this table. Thus, from an

overall agency point of v1ew, the funds allocated to bas1c research
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TABLE 10

. ERDA Fossil Energy R&D
FY77 Budget Outlay Estimates
(Millions of Dollars)

‘,Baéiq .. Applied e s
- Research ~° Research -~ Development
i /
Fossil Energy Program I 4 o o
‘Coal - 43.1 314.9
Petroleum and - Ty S Sl e
Natural Gas : 0.2 1.6 -30.4
In Situ Technology e .2.3 e 1748
Basic Energy Sciences* - :
Materials 29.5 - ——
Molecular Sciences ©.17.2 - ; -
Geosciences 2.6 - -
Math/Comp. 2.1, - —_—
Conservation i
Heat Engine System - 1.0 -
Improved Efficiency - 4.3 -
Environment and Safety
Coal - 1.8
0il and Gas : - 1.2
TOTALS 52.6 . 55.3 . . 363.1

GRAND TOTAL  $471.0

(11.2%) (11.7%) (77.1%)

Based on FY77 Budget Authorization Doéﬁments; does not include
equipment. ‘ - - -

*Non-additive analysis: the additive numbers are tabulated below.

Additive Analysig 12.6 55,3 363.1

GRAND TOTAL  $431.0

(2.9%) (12.62)  (84.2%)
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, A , , SN .
in support of the fossil‘energy'program are more like 3 percent than
11 percent of the total foss11 energy expendltures. Note that

applied research const1tutes’only about 12 percent of the total

program. . ..

Theee!nunbersﬂeupport‘tﬁo opinions,that I heve heardrfronrnany
: colleaguee.' The first is that too ‘much empha51s is belng placed on
development, and not enough on research: in the ERDA program. . The
second 1s that there is a “gap" between the basic research programs
and the development programs, that ‘applied research 1s not rece1v1ng
C suff1c1ent emphaszs.?,i } ' | } L 't”li?f;,m o

“There is other ev1dence to support this pos1t1on.~ T&ble 11
shows the support for basic research 1n the phy51cal sciences and 1n
rthe engineering sc1ences as estlmated by the NSF for FY76. Except
for‘the_materlals area,,the,ERDA:emphas1s on'ba51c research~clearly
has been in the phy31cal Scrences. Th1s .18 due to the fact that 'ERDA
also hae-respons1b111ty»for“support'of hlgh energy“and nuclear:
fphys1cs. In view. of thls respons;blllty, 1t is not 1nappropr1ate
that ERDA spends more on basxc research in the phy31ca1 sclences than
does the NSF. However, in vzew of ERDA's m1881on An. energy technol—

ogy, the dlfference between NSF and ERDA support for basic research

in the engineering sc1ences=is%alarm1ng. B
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TABLE 11

SUPPORT FOR BASIC RESEARCH BY AREA - FY76
(M11110ns of Dollars)

Physical Sciences

Engineering Sciences

port for applied research in the physical sciences and engineering

sciences for FY76, as estimated by the NSF.

" Note that ERDA, which ~

has a total budget comparable to that of NASA, spent far less on’

applied research in the engineering sciences.

alarming for an agency with a primary mission to implement ‘and

advance high—technolégyaenergy systems over an ‘extended period of -

time.
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7 Chemical Mech/Aero Materials/
Chemistry Physics :Other  ~ Engineering Engineering Metallurgy Other
10.8 34.5  10.8 1.8 W 33,0 35.4
63.8  180.8 3.5 0.2 0.0 16.2 3.0
55:4 °  193.6  217.7 0.0 22.7 7.7 11.3
48.2 72.5 36.8 8.5 10.2 16.3  26.9
Source: NSF-75;323
The "gap" is further demonstrated by Table 12, which shows sup-

1 regard this as very




" TABLE 120

' SUPPORT FOR APPLIED RESEARCH, BY AREA - FY76
-.(Millions of Dollars) . . . ... .

Physical Sciences Engineering Sciences

’ I Chemical =  Mech/Aero  Materials/
-Chemistry :Physics . Other - Engineering Engineering Metallurgy Other

3207 e6s 38T ses sez7 807 51946
30,8 147,07 5.4 38.2 0 sa . 1437 435
1.5 5.9 sl e 7 aesie 1007 688
b’iyf.3§fiiif?2?§2“ﬁf:{9;1i‘v}:ﬁ f1;11'7ﬁ?f-';;;iﬁT;ﬂi*fig‘ 4.3 22.8

Source: NSF-75—323

TEIAETY AR T

The FY78 ERDA budget proposal 1nc1udes 1ncreases forsresearch

1n the eng1neer1ng sciences of combustlon, coal chem1stry, and

-;fuel-formlng cataly51s 1n the 3531c Energy Sclences Program. ,Aﬁ
analyt1cal research chem1stry and coal carbon1zat10n laboratory is

proposed by the F08511 Energy Development program.i These are p051-

,,,,,

t1ve s1gns that the sc1ent13ts and developers are mov1ng to f111 the

200 g Tiew o T -2 i s . k R FAPR R

I BEREE

gap * 5 - - - -
| What bas1c and applled research mlght ERDA be d01ng that 1t is

inot d01ng now? There have been a number of workshops devoted to
'1dent1fy1ng cr1t1cal problems that requ1re research espec1ally as

R

: related to coal. These have led to very detalled recommendatlons for
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basic and applied research in materials, coal chemistry, coal combus~
tion, and coal planning analysis? and identified a great deal of
needed research in these areas. I think that more might also be done
in the area of high-technology underground mining, to name just one
_other_possibility. | | | W
. There are four areas withiﬁrmy own specific exper;ise which do
not seem to be receiving sufficigﬁt attention. Oth%r; with différent’
expertise undoubtedly can identify areas that they feel are peglected,z
My suggestions for additional emphasis are:
1) Basic boundary layer heat and mass transfer in high-tempera-"

ture systems. This would provide needed information for
future systems. '

2) Recirculating and separated flows. Low efficiencies in
turbomachinery and associated equipment are generally
associated with flow separation; recirculation .is usually
the key to high-performance combustion.

3) Scaling to larger sizes. Problems are always encountered
when one scales results obtained in an experimental situation
to the much larger sizes associated with commercial devices.

4) Combustion
There ére a number of universities with eng}neering'depg:tmgnts
ﬁelinualified to do researéh in thése four areas, as:weil as a few
industrial research centérs, but. to the best of my knowledge these
areas are not within the special coﬁéefence of thé’ERDAliaboratories.
However, there afe special insﬁrum;ntation and‘comédtatién
céﬁabilities in the ERDA laboratories which could $é>véry us;fuliin

an\intégrated ERDA/university/industry attack on these problems.
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Let me now concentrate on the research opportunities in combus-—
tion. Certain ERDA laboratories, with their high concentration of

scientific talent, have developed some remarkable tools for combus-

_tion diagnostics and computational chemistry and fluid mechanics.

However, they have not as yet had much experience in practical

combustion“systems;’and;Vas'Table‘Z shows’, théyfdo not have the track

“:,records that a number of univer81t1es do have in producing useful

“combustion results. (The Energy Research Centers 1nher1ted from the

;;Bureau of Mines do have some good but very Small, combust1on research

' teams w1th substantial records of accomplishment ) The labs have

excellent tools to apply to problems, but they need con31derable

1nput from _more experienced combustion groups as’ to what problems are

,31gn1f1cant and likely to contribute to the development of new emergy . . .-

»technology. Universities, certain Energy Research Centers, and

certain 1ndustr1a1 concerns, are 1n a good pOS1tion to prov1de this

'guldance.: The mutually benef1c1a1 1nterp1ay that has recently

developed between researchers at the LBL and’ faculty in -the Department’

of Mechanical Engineering at Berkeleyfls perhaps a paradigm of the

‘university/agency cooperation that could give ERDA the beginnings of

an excellent%coordinated program in'basic and applied combustion

research. Figure 1 shows the spectrum of combustion'research and

areas in which university laboratories‘and industry could contribute.'
I believe‘that~the ERDA fossil energy:programpvould benetit from

a set of:carefully—developed research plans and record of ongoing
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\ . FIGURE:1l
POSSIBLE R&D SPECTRUM IN ONE FOSSIL ENERGY AREA

BASIC RESEARCE ~°  ° ~  APPLIED RESEARCE '*ﬁzvm.omm
*+Laser Physics- - Diagnostics . —e

flame 40 . : prototype

, -4 -* diagnosties™ ST, ‘new combustor
*4Chemical Kinetics combustio ™ combiustor evaluation
flame +o . model et e
; : , o . design . 4o
propagation +o +o

- +Turbulence ~

f_lewr +*

*+Numerical Analysis—/ sizulation

REMALErials mmmmm——

40 Scaling rules - ' >

ERDA labs have spec:lal expertise
Universities have special expertise
Industry labs have special expertise
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: research., These .plans should.be- developed by teams of experts from

universities, industry, the.ERDA labotatories,.and the fossil energy

, ptograms. They should be-published as ‘a guide to organizations

seeking to participate in the program,:and-updated continually as
some rgsearchfqequ;are'covere& and new needs .are identified. The"
plans shouldvindlude both basic -and appliedfréseéfch;‘.ln the ‘materi-
gls areg;”many,of fhe;elements;of such a plan now exist. But!plané
must berﬁeve}opedfinkthe other areas as well. .

;‘; In addition to' the plaﬁs;,the groupS'ih ERDA which support these
programs sﬁould develop competénéy'files,fand'then‘seek out ‘the most
qqalifiedfgroups_or~§ombinations:of-gfoups'to;wqu'on*the problems
identified.A,The ERDA~1aboratories1shou1dshﬁve to compete for funding
with universities and‘industrial research laboratories on an equal
footing, withvthe;résearthoutput,;bignificance,“and quality, and not
agency budgetary :espéﬁsibilit{;s; being1theiprimary deciding factors.

The ERDA laboxgtoriesgshou1d1be‘encoutagedttofteam up*with;uniVersity

- researchers to.provide balanced:research teams; laboratories strong
- in bagié_resea:ch should-seek cooperation fromuuniversityfpeoplé
’fstréng'ip.applied;reSearch,;andpvice versa. The universities will"

‘have thcontributeito;such¢joint{efforts3from.positions-pffstrength;

they. must be givén:gobd,finanéial support, and not merely "bones"
tossed by the, laboratories. :
Each .research program area should have-an external Technical ~

Advisory Committee consisting of individuals who are capable of

~
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‘gvaluating and assessing the research. One would expect that'fhese
committees would have good-‘representation from active university
researchers in the field. The Géneral Technical Advisory Committee

- for the Fossil Energy Development Program is an exéellent group to
provide overall program advice, but is not the best possible group to
-‘critique the specific research‘pfograms. o |

The integrated research plan for fossil energy research would
not only identify the work that is needed, it would tell how muéh
~should be budgeted for basic and applied research.‘rI would not be
surprised if the fossil energy research plan showed that the basic
research component should run at about' $50 million per year and that
the applied research component should be about $200 million per
year.

Let me close with a suggestion about the administration of
research within ERDA. Funding for applied research is at present
centered in the development programs. The longer-range character of
this research renders it vulnerable to the shorter range urgencies of
the development programs. It is natural for those charged with
meeting demonstration deadlines to concentrate on the near-term needs
at thé expense of the longer-term research which is the life-blood of
future technological development. Many industrial firms have solved
this problem by separating organizationally and budgetarily the

research from the development activities. :Such a separation may be
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_necessary to redress the balance between basic research, applied -

research, and development in ERDA's energy programs. :

With the coming .of the Department of Energy, an opportunity

exists to take this step. The Moss Amendment to HR 6804 requires the

estdblishment of an Office of Energy Research (OER), the Director of

which will administer the Division of Physical Research (DPR) program
transferred to DOE from ERDA. The amendment permits the Secretary of

Energy to assign the OER Director the responsibility for supervision

and support of research activities carried out by any of the Assistant

\ Secretsries. The Director of the OER would report dlrectly to the

Secretary of Energy, and. therefore could defend. the long—range inter-

Y

ests of the natlonal _energy R&D program before the senior authority.

I believe that it mlght be a very good 1dea to g1ve the D1rector of

;the OER th1s respons1b111ty and concom1tant budgetary control. The

D1rector would then be in the p081t1on to admlnlster a coherent,

vpurposeful program of baslc end applled research, involv1ng univer-
,_sxt1es, government laboratories, and 1ndustry, that is necessary if

;we are to cont1nue to be the world leader in energy technology

development.

‘ To summarxze, I belleve that the research program that supports

-fossil energy development in ERDA is serlously underfunded especially
in the area . of appl1ed research, partlcularly in the: englneerlng

-sciences. There is a gap between the very ba81c ‘research supported

)
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by DPR and the work of deVelopment‘proérems,‘and this gap should be

filled now in the interests of future development.  With the creation

of DOE and OER there'are'new opportunities for ‘coordinated planning

and support of f03311 energy research act1v1t1es, there 1s much that

the universities can contribute ‘to both the plannlng and conduct of

this research. C A—
3.. Summary T

_—

‘The major points that I have made todéy‘are'as'follows:

1.
2.
3.
4,

5.

6.

'70'

Much university expertise could be brought to bear on fos-
sil energy problems.

‘Active steps could speed the rate at wh1ch the best unxver-

sity groups are brought on—board the f03311 energy program.

Research funding levels are insufficient to suppOrt'the
long-term foss11 energy program obJect1ves.

The gap between basic research and’ the hardware development
projects needs to be filled now by a significant increase in
the funding for applied research.

A fossil energy research plan 1s needed to give structure
and direction to the programs.

Universities can assist in formulating the research plan and
in performing much of the basic and applied research requ;red
to meet the long-term program objectives, and can assist in
some of the development activities.

Consideration should be given to the possibility of resting
the responsibility for the quality and support of both the
basic and app11ed research programs with the Office of
Energy Research in the Department of - Energy.

DR. PHILLIPS: Thank you very much. This platform is open

for comments and discussion. Dr. Mills?
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'DR. MILLS: ° I would like to aodfees;two aspects: obvi-
ously there were a number ofivefy'inteieStihé points you'wereﬁﬁaking.

I must say, in fossil energy, we have struggled hard, and
theh get the message back that we’are’ﬁottreally‘io tuhe‘with the
universities. |

Just a couple points.’ ERDAisoppotts'oﬁ—cémpue research,
$160 million; the largest health and safetyf'thetsecondilﬁrgeét‘
-divisiou'of“physical'reseétcﬁﬁ'the‘thitdjlorgéstbiaﬁfoesiifenergy;
and''the on-campus research/doesn't‘ihcidde"tﬁe Mohtéﬁa'eetiﬁité;fZZ

SIENt We are trying to build'tﬁis'ﬁﬁ: ‘we’efeilettiné'eontracts
“for three and four%yeats.fiwe;have some"of'$600f060 ot more per‘yeer
of; M.I.T., U Utah, Pemn State, Cal Tech, and one or tﬁofothers.‘

So we ‘are strugglxng thh unlvers;txes "to come to' a mechan-
isg to meet our ﬁoint’needs:and;0pportun1t1es, iAnd apparently, we
are part way there, but far from what is satisfactory. So:that‘ghoﬁe
ooint,'just‘to;put‘e?couﬁlethnﬁbete'iﬁ”théteéﬁ %

Now ‘there isiaﬁbthe:’pointﬁthathlfﬁoudeiikevto‘mAEe,”eﬂd
this is perhaos.not”so*pleasent;l'We\afe tufﬁing“down“uine Outfof‘ten:
proposals from: unlversxtles as’ be1ng 1nadequate. L
One gets back to the s1tuat10n that coal has not been a

very attractive uhiversify*hct1v1ty,‘and therefore, it's taking &

long time to attract people to provide interesting activities. =~ -
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A related question is, where is;itvbes; to do basic
research? 1Is it in the industry, is it in the energy research: .:
cepters, i§ it in the national labs, or is it in institutes?

I could remind you that many of . the big progresses which
were made in the past were at the Max Plank Institute; Burgess,.Peer,
and”so on, who were winners--Burgess won a:Nobel Prize for his
work--were not at a university.. = . .. - SR

One of the questions is universities versus nonuniversities.
And the qther is basic research versus non.

You said that funding opportunities are not as attractive
to the university community from ERDA as others. I am sure you.have
some specific points on that as to what it is we should do differently
in order to provide this attractivemess.

DR. REYNOLDS: Thank you, Dr. Mills. I am sorry if I . .
sounded critical of your activity. I certainly didn't mean to, only
trying to give you some help.

I was trying to reflect a lot of comments that I have heard
from colleagues around the country about what they perceive. Now,
this may or may not be fact. It's what they perceive.

And this is not particularly fossil fuels, your program.
This is a general sort of perception of the agency. It's highly
fragmented; the approach to university research in one group is -

quite different than another group, and the statement has been
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made_to.me,about,the~fossi1ﬂenefgy»program in:particular, that you
have to know a top guy'tnget any action on their .proposal.
In many cases there arefmonthly letter reports that ére
due. These gre‘not;;héraCteristics of the;ééenciés that have been
\?wshpp§rting most university' research. .-
1 would havégto get,personéllyssbécifiélfo,cite instances,
_and I don't think I'd better do that. in this' forum, ,u_buc'rwoula be
,1?5h§ppyito talk with you'more about thét;rJ‘;“i: SN
o MR.. DEVLON: Mﬁrk»Devlonffrom.A;goﬁné'tabdrafofies.
PR ‘ I think you~hévé“a'vety good‘point§on yourrlast vugraph.
#iYour point .6 wag-a,desire,forxldrger_unive;sity!and laboratory
. “ipartnership. . .
My -question to_yqu;is:; Some -of the national laboratories
_are operated by conéottiafof,univeisitiéé7who,hé%e'boatds of directors
who have responsibilities ‘for planning. ‘Do you look at that as an
~_adequate or.an appropriate,way.f§r this{partnershipftoftake place, or
'*ﬁdo,fqujhaversome‘qtheg:approach?
DR-»REQNOLDS‘-Q L ~ani,th“1nking ,m’bré of partnerships -at
WQQrkingwlevéls. 1There’ismaﬁ‘exce11entfcooperatibﬁ noﬁ’betweeh,LBL7
 ,:anﬂ the‘quartmenﬁuof Mechanigal;Engineéringfat»Befkeléy,,in the
combustion area. I think this is a paradigm of;whaﬁ;ought to'haﬁﬁén.
| .. There is an exshang¢ d£;peop1ePinkthe/departﬁent;‘Mechanical

;;Engineering Depqrtmen;:fthey,knowﬁthé,appiied research needs, .they
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 know what combustion research is all about and how to do useful
combustion research.

‘People in the laboratory’know how to get good measurements
and do good calculations. Putting these tﬁé*together in a very i
constructive way; that's more of what Ifﬁéén; | ‘

.Iiwoﬁld 1ike't018eé; for'exaﬁple;*thé proposals that come
from the laboratories for support be asked to see if they havehégé
right mix of univerﬁity support. Izéouid like to see univefsitiés be
encouraged. to go team up vith“laboratofieé'to“gei hold of some of the
expertise that .is there. | o

‘DR. PHILLIPS: Any other questions or comments?’

DR. BARON: I think we have come here to consider thé
efficiency of ERDA's research. And I~proposé that we keep that in
mind when we use such words as "basic research" and "applied‘reéearch“
and what not.

There are lots of ways to use them, and I guess all nomen-
clature is to some extent arbitrary. But when you are asking‘spe-
cifically; is some research efficient or not, I suggest that an
entirely different'definition of the work;"basic" should be apélied.

When that is done properly, very great light ‘can be ihfown
on the efficiency of research.

Let me give a brief illustration. 1 am in charge of a

party of gold prospectors, but I am stuck in Nevada. ' The commercial
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xobjeetiveﬁis‘to flnojgold,in»californiag, The problem is:to get
across the Slerras. ot | |
, By the way, 1f I were 1n Hawa11, ‘the problem. would be to
rbnildva boat. So you can have different problems correspond1ng to
,the same obJectlve, depend1ng on where you - are. -

Now, there are two ways of doing this, one whlch 1 yould
leons1der correspond1ng to basic, research, -and the other to someth1ng
Aelse called exploratory, or some other way.;, —

| The one that. would correspond to bas1c research would be
{to hlre the Nat1ona1 Geographlc Society and ask them f1rst to make a
geologrealﬂmapwof:;heF51erras,,then‘make,an;eleyatron:map of the
Siggyasr : S , ) R
And then you h1re the Nattonal Botanrcal Society, and they
would make a map of vegetat1on and 80 on and so forth. farh

And on the end, you would have all these _maps, and you

could clearly then find the su1table;mopnta1n;pass;fespecially if you
‘had maps of’hardness and rocakformations, nd what not.:vu
;g yov,thlgacorresponds}tolbasicfresearch. -In- fact, the very
eword “baszc means that evetythzng you found  is already based on.some
other.foundatlon. That 8 why bas1c end fundamental research are the
same synonyms of, each otner. Q»»g,;;y i fﬂ;ggﬁéiffb'?ﬁﬂ"? ol
Now the other way of 601ng it,.which-in th1s case we all -
J?9“}4>49! Iﬁgm_su;e.%ls»goihxre Jlm;Bowregand say find me a mountain

Pa8Se~ i iomg gelenie e a0 b
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‘This is exploratory research. The reason that we would do
it this way is simply that we all know intuitively that in the first
case, we would have to find an awful lot of knowledge which is unrela-
ted to our problem.

So whether you ‘use basic research or not is simply'a ques-
tion of how much of the knowledge that you must ‘discover is related:
to the problem that you are addressing. |

I am submitting to you that it's best to think of basic i::
research as a method competing with other methods of dbing it, and at
an efficiency and a deficiency of any research program, be it Ekxoﬁ‘s
or Shell's or ERDA's, should be assessed on the criteria of wvhat .part
of the totai.knowledge that is acquired by doing this research in
fact addresses itself to the problem.

And only when you do that can you answer, should we do;
this in a basic way.or some other way.

DR. PHILLIPS: Thank you.

Alex Zucker.

DR. ZUCKER: I just can't let that one go. This is great;
if }ou know exactly what the future holds."

But let me illustrate sbmething;that has come to mind just
recently about utilization of research where you havé no idea that
the problem really even exists.

It turns out that nuclear accelerators have beenvbuilt; oh,

S

for the past 50 years, with the idea of examining properties of
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inﬁclei. - It nmow turns’ out that they.form one of the great foundations
Jfor many of the high técﬁnblogy areas of'th; future..

. No one would have accused Cocidft and Waltbn, or Lawrence
of looking at producing energy by fusion. ¢But in.point of fact,
‘accelerators seemAtO’ﬁffefﬂaiWay,for;inertial’fusion‘that could not
have:been foreseen.: '

In-a similar way the whole accelerator technology is
important for the ionﬁimﬁlant:gaﬁe;?and thetproduCtioﬁ of small
?CaICulatois; T
The whole question of producing fissionable isotopes~-
Sbreediﬂg'fissionable;isotbpeéyby;acceleratbré“offefs'a new, nonpro-
lifetatiﬁg nucléaf:tecﬁnblogy.‘fiii
The situation is such that the basic science uncovers those
areas.which we cannot prediét; =Jim'Bowie's trip would have been
totally useless ifrit hadn;t,béen.fot’thé‘sciehce?of‘éértdgraphy.
He could not have/cqme back and told the guy whére California is.-

.80 the whole question of measuriﬁgrin a ‘short ‘term what you

'ate'getting_is,mislégding.’iIt’wéuldglead, for example, in the 19th

. century to a great science of pulleys and belts rather than developing
electric motors. B

¢ ‘And it is ‘just’ a totally blind alley." -

« »DR.iPHILLIfS: I‘believe—this‘invery~ex¢iting‘and:réman-v

tic to search for gold in California, and not know where California -
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. is and things like that, but I believe it's a little bit off our’
subject nov. |

1 declare it slightly out of order, although very inter-
esting. ‘Other questions at this time?

" MR. SMITH: I wanted to ask Alex Mills a question'earlietﬁ
as ; result of Bill Reynolds talk. I am ready to ask him.

One of the curious things I noticed about.that map, where
you had contracts with universities, was a total absence:-of dots in"
the Boston area and the Palo Alto—Berkeley regions. Is there any - :
particular reason for that?

'DR. MILLS: We have a large project at M.I.T., whicﬁ is not
in Boston, but Cambridge, if you will aécept that. | - ' N

(Laughter.)

MR. HILL: Let me respond a bit to that. We have been
trying for years to subvert bright, university types into coal
research.

Ten, fifteen years ago, I think there were three, maybe four

universities?that had a medium level of effort or a high level -of-

-effort.

The Electric Power Research‘Institute, in cooper%fion?wi;h
Alex's shop, prior to that incorporation with NSF-RANN, tried to
funnel money into coal research sponsorship, and found the very thing

you say is true, Bill, that established research groups with their

own pattern looking at dirty, old coal had a very hard time getting
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éxcited gbout .it, particularly since there wasn't a format that gave.
the longevity to contracts, |

| X can't{hglp,menﬁioning, when I got my;firgt:éontract with
OCR years ago, Bill Cochran, bless his heart, said, "Hey, we've never
had any contract with:ﬁqivégsities’beforg,§;et:me5§ge,wiftyou will,
the contracts you've had .from other agencigs,";if:

;.Stuﬁidly,;l.gaveghim the contract from ONR, AEC and Air

Force Ofiicé of Scientific Rggearqh. And .the contracts people, bless
their hgar;s,isu§ceeded;in putting together every:restriction that . .
each 6f those. contracts had, including'ﬁonthly‘reports, permission to
.talk had_tqlbe;gbtained-byfgetting written permission from the office
before you could talk about your research,

Well, thaﬁ wﬁs backed away from. And:then when I was here
in Washingtou,;wetréa11y~backed,aﬁay from it, and'Iﬁthinkiyou've got
a-good system.nowe - -: ﬁxﬁ;fdt;fi,-a'e

But'the‘pointvI'm’makingzisithat:it'has been a case of. .

;tryiﬁg»to get people to come into_the>fie1d from- the purer: fields.
‘And;thisfrequi:es.a;lot:of-efforﬁ.l‘:ﬁ S
bygfJ~Ls’~We;haditolset-upaa department, avprogram'area;'tO“receive..
éropdsals from univérsities,-because everybodyfwaﬁiéd»to.study the
| kinetic:formatiohfofwmethane.:gAndfgﬁat'waSnft-énefbfathgﬁthings that
FEPRi, foP example, had interest in. |
.quw~Ahd solVeuhad{tO‘have:SOméﬁody that would work with the

professor and turn his proposal to where it would pass peer review,
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And in that way—;what,do you have, 150 different sites that were not
doing work before.

And they are not the big ones, because they are already . -
established by and large, except M.I.T.

“DR., PHILLIPS: Other questions or comments?

Yes. I think this will have to be the last comment. . -« -

MR. CANONICO: Domenic Canonico, 0ak Ridge Nati@nal Labs.

I would just point out something that Dr. Mills said
earlier that over almost 50 percent of his unsolicited'préposals come
from universities. And I would hate to leave us here today with the
idea that the universities are not interestea in fossil energy
research, |

DR. PHILLIPS: Very good point.

Very well, we will now go on to our last paper, which will
be a short one concerned with production of research manpower in the
fossil energy area, by Ricki Kobayashi.

DR. KOBAYASHI: Thank you, Gerry.

On the way back from lunch, you said you would give me five‘
minutes, so if you will push the warning button, I will get started.

DR. PHILLIPS: Go. '

DR. KOBAYASHI: There are many comprehensive documents and
papers such as: €

(1) A Study of NASA University Programs, (NASA SP-185,

1968),
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(2) The Unrvers1ty andlEnv1ronnenta1 Quallty (Report to
the Pres1dent s Env1ronmental Qual1ty Counc11 Off1ce of Sc1ence and
Technology, September, 1969), S | N

(3) Fossil Energy Techn1cal Manpower' forecasts of“Supply
and Demand (Prepared by Bernard s. Fr1edman for ERDA October,
1975), and S | |

(4) Eng1neer1ng College Research and Graduate Study.' A
Ten Year Statlst1cal Analys1s by W. J. Fabrycky and I. D. Moon,
Eng1neer1ng Educat1on 66 452 (1976). .
and s1m11ar compllatlons prov1de stat1st1cal data, both hlstor1cal
and prOJectlonal on U S. sc1ent1fic and technlcal manpower.

| Rather than delve 1nto a mass of stat1st1ca1 data, I shall
present a few comments regardlng manpower‘needs to meet "national”
energy goals, E j | |

Although our act1V1t1es in foss1l energy exploratlon have
been 1nternat1onal in character for‘several decades, we have not been
engaged in the optlnum ut111zat10n of 011 and gas in forelgn lands
except perhaps in Canada.' The sudden change in proceedxng towards\a

near optlmum productlon and ut1llzat1on of 011 and gas in the OPEC
natlons could not be cap1tal1zed unt11 after the 0il embargo in 1973.
Slnce that t1me sc1ent1f1c back—up and eng1neer1ng work for and 1n7‘
the OPEC nat1ons have 1ncreased several fold. Our ult1mate 1nvolye-
ment in forelgn lands w111 cover all the fossxl energy areasvaa wew

develop expertlse in shale, tar sand and coal utlllzatlon and
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advanced recovery methods for o11 in the years ahead. Thus, a
serious assessment of our manpower needs must 1nclude our deep
1nvolvement in f0831l energy prOJects throughout the world as well as
those deslgned to 1mprove our fossil energy posture here -at home!
o As recently as 1974~1975 we actually exper1enced a rather
severe dec11ne in the number of bachelors degrees in eng1neer1ng
awarded. Englneerlng enrollments 1ncreased sharply, however, in
1975-1977, §0 that enrollment in eng1neer1ng schools throughout the
country has 1ncreased drastlcally in the last two years. The Arab
oil embargo followed by the declaratlon of PrOJect Independence and
the general sh1ft towards the pursult of profe881onal degrees are .
probably the main reasons, At any rate, a mass Shlft from the pure
science to the appl1ed areas of eng1neer1ng has taken place. An
imbalance of scientists to eng1neers and of bachelors degree to fh.D.
degree recipients will almost surely occur in the coming years. “
The burgeoning enrollment in englneering schools throughout
the country is now a fact. Enrollments in the earlier years in '
eng1neer1ng schools throughout the country have 1ncreased up to a
factor of four, depend1ng on the curr1culum and the un1vers1ty. This
has, however, 1mmed1ately led to the shortage of qual1f1ed personnel
to teach them. The teaching problem dur1ng the f1rst two years of
the1r careers starts in the phy31cs and chemlstry and math depart; |

ments, particularly in the all important teachlng ass1stantsh1p and

tutorial type of relationships. A general laxity in the teaching of
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|
the language skllls“has‘reversed‘xtself'and’even there a greater
: \ ) - ) .

amount ‘of 1nstruct10n w111 be needed.
In chem1ca1 eng1neer1ng alone, approxlmately 100 new faculty
poslt1ons have sprung Open in the last year and a half. Although

exact flgures are not’ yet ava11ab1e, probably two to three t1mes that

many'new‘fadulty p081t10ns have become ava11ab1e in a11 of'eng1neer1ng.

Many of the positions, as-our own, w111 have to be f111ed by temporary

1nstructors, because 'we are unable to f1nd ‘or compet1t1ve1y bid for

”candldates possess1ng the requlslte qua11f1cat10ns. The academlc
demands for Ph.D.'s together'w1th'81m11ar 1ncreased demandSFOf

: 1ndustry has ‘led to & dearth of new Ph D. s in a11 areas of engineer-
‘:}1ng. The shortage w111 only be reduced ‘as a result of a comb1nat1on

" of the following factors'
(1) ‘the job market t1ghtens for the B.S. /M S. graduates,
s (2) a more’ favorable d1fferent1a1 salary scale between
’the B.S./M.S. englneers and the Ph D. develops,’

’“é (3) substant1a1 1nfus1on of tra1neesh1ps and research

!

' fund1ng becomes avallable to draw tralnees from the swell of under-

graduates, and/or - f“ ”Lk*"~“;"

o i -
(4) retra1n1ng of Ph.D. 8 from the sc1ent1f1c d1sc1p11nes

“‘"_wlth an’ appllcat1ons bxas.i e

The pornt is’ that a11 the agenc1es°r’ﬁSF,”DOb'7Na9a, etc.,

‘have essent1a11y phased out thexr support of graduate research

' s1mu1taneously: In the s1xt1es, the NASA’ unlver31ty programs alone
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were ;esponSible for t:aining;over one thousand graduate students per
year. Iﬂ contrast, the Emergy Sector, which impacts almost 40
. percent of our GNP, has just -begun a rather feeble training program.
Discipliﬁes Qﬁ education are interdependent. The basic
: disciplines;of education: science, literature and thévarts, are
interdependent. = Since the ultimate goal we seek for individual
7 development is interdisciplinary, the symmetry among the various
discip%ineg‘ig‘our educationa; institutions;sbould be largely pre-
served. The weakening of one discipline in relation to another will
ultimately lead to weakening of them all.

One of the quickest ways to transmit enthusiasm and ideas
to t@e.university campuses would be to provide summer faculty appoint-
ments to fossil energy-oriented research facilities at governmental
aqd private research and development centers throughout the country.
Existing fossil energy research centers are amongst the most sophisti-
cated research centers in this country. A cooperative program to
stimulatgyfaculty members who in turn would transmit new understanding
and enthusiasm to students is in order. In some cases,gppoip;ments
up to a year may be advisable, keeping in mind that the university
~ teaching load hasrincreased drastically.

On the occasion of the receipt of the 1972 Redwood Medal of
the Ins;itute of Petroleum, Professor Fred Rossini gave éﬁ address
entitled "Chemical Thermodynamics in the Petroleum Indugtry"'inrwhich

_he summarized his involvement in the study of the therdodynamics of
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chg@ical_comPounds eng@un}efed in the petroleum industry over a
pe;iog‘qf over three decadeég‘.;n:retrospect, realizing that his
, studies we;e c;osely_related,;q:v
(1) the pfgdqctibn“qf:petroleum,
(2) tthe,gpanspprﬁ of petroleum,
(3) _the refining of petroleum;.
(4) the production of petrochemicals from petroleum, and
(5) _the environmeptai problems associated with the petro-
leum indgst;y, woqld{wanotjconsider his studies as mission oriented?
His work not bnlyrrepresen;é‘gpéd bééic;science;but also served to
i ) , ST . k
helpy@irec; a_multifudelof.successfu1~missipns. A corollary observa-
«tion_isythat_g fqpufistic;viey,hightflead_t§.the;conc1usion that .a.
givgn rgsegrcb;endgavor'waS«vgry basic,.qr abstract,-while an histori-
cal view of the ‘same endeavor would class it as obviously mission
or;gnted. Many, many. s1m11ar examples could. be made of other."basic

studies.? The point ;,Yish_;qymake;ig,that:we;should take heed not
to define the wo;k'"miéﬁipnﬂﬁt;éfnatgowly,x.,'

: ~ In his éddress,tqrthe,Célﬁmbia ﬁniversityfGraduate School
of Buﬁinesgwin May, 1968, James -E. Wébb;;qhen admiﬁistrgtor-of,NASA,
delivered a series of'falks entitled "Goal Setting and Feedback}in,
,Lgrgenga}e,Egdeavogg,f‘ Wevare,;i,presume, engaged,in.av”large scale

endeavor" or "endeavors." One of the most important p01nts made by.

Mr. Webb is that care should ‘be taken in asses51ng the relat1onsh1ps
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between the ‘primary goals and the accompanying sub-goals of'"sﬁB-z
missions" in our case. Hé claims that the second- andithifdlbfdéf
effects, good and bad, must be better evaluated to'prediéf the total
impact of large endeavors on society. We have seen ah&?are begiﬁhing
to see some of the secondary effects of the space progfém on ouf‘
society. The sécondary effects may_éven become és‘largeras oqr 
primary goals in the years ahead.

In concluding my talk, I quote from an addréés to the
Educational ‘Section of the International Congress of Mathematicians
in 1912, by A. N. Whitehead, "I recur to the thOughtlbfythe Béné6i;-
tines, who saved for mankind the vanishing civilization of the
ancient world by linking together knowledge, labor; and moraiieﬁetgy.
Our danger is to conceive practical affairs as the kingdom of evii;
in which success is only possible by extrusion of ideal éims}l'I'
believe that such a conception is a fallacy directly negativéd by‘
practical experience. In education this error takes the fbrm of a
mean view of technical training. Our forefathers in the dark‘ageé
saved themselves by embodying high ideals in great organizatioms. It
is our task, without servile imitation to exercise our creative A
‘energies."

DR. PHILLIPS: It is open for discussion.'jAﬁ§‘¢6mments}0£
discussion? |

Dr. White.
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- “PR. WHITE; 1I“waqt §9 qpmmentiquthe;qgestiqn.,bpp,l_m.,
certainly second your'enthggiagp\fq: tthappgihtmgp; ofgfgculty:"w
‘peoplg‘gpf spmmer:gmplqyyqu ?Q;ic EBC(Q,T{Ag far_as I personally am
conq?rneg,_ITutgg my;ﬁel}py gi:gctogsvtg;dpygyerything,;hey‘can
wiqyén ppdgg; }imitatio§§:~ﬂi;ghin§‘thqgjigféslngyﬁqrusefql exercise
uq}ess‘i; ig poséib}e to_g%yévgbgprmag_gqmiﬁg inﬁaﬁrgallyvmégpingfu}
assignment. And it seems like that should be easy, but if you got 10
or 15, then to go to 20 or 30, it becomes a real challenge in a
laboratory which is, as some of them are, relatively small with
re.le#ivelx small supervisory staffs, I just mention that side of that

problem. H;f‘you_féel«wevare_ppt:qoing enough, it may be that it is

P s,

_eguf.l_ly\_,im?ertant' to quantity, . . .
- DR, KOBAYASHI: I certainly agree with thats . ... .. ..
., DR+ PHILLIPS: . Thank Y°u A#Ygc.the,r,;qué?ti_on?u-,o_r comments?
Are tye;e;gnyiggnera1 §opmegts;ori&isggssion}aqune~w§pts
toglve /in regard to tOdaY's Progrm",/i B A
. ... DRy WHITE: 1 sué_ssave, will;h"a.v,e, a session tomorrow om . :.
.ideas, but sometimes you have conflicts in times for meeting. -1 just
wanted to mention a thought, I had in the shale area, RETURR
B There were a numbér}of?poin;s qp;tﬁefg;aboutgﬁheéengineering
jgépeégg_ofbrecqgging,‘iihergﬁa;gjotbérﬁﬁafsjofigettingethg material

out of shale than just retorting, I.know back when I was at-AMOCO.on

= d
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hydro retorting, also solvents, and these sort of'things can'b;“ésne’
and they are in some ways very attractive. ERLE
One of the things, for example, the hydro~rétorﬁiﬁéjf;g>
clear’énqﬁgh 80 that in order to begin to talk-inteliigehtly and
"liSten intelligently about some of the claims, I suggested to onme of
the fellows, I think it is one kind of thing that might be done in

the university.

’x

:

We had a Fisher-Assay for a pyrolysis step‘ih tryinglfﬁi
assay Western shales. We don't have anything eqdiQaIeﬁé; ény'hfdéé
retdrtiﬁg step, which is a standardized test procedure that ybﬁﬂé;ﬁ
say, well, if you treat it by this test, you will get 50 gallons a
ton, or 20, or whatever it might be. One of the intéresting ﬁhiﬁéé
is this, Eastern shales, Devonian types, which are no good at'aliLfor
normal retorting; they don't respond and they are very low Fisher-
Assay, but you give them hydro retorting and théy prdéuce some very
surprisingly high volumes of reasonable liquid yield.

Now, these are the sprt of areas that we don't~underétah&;
what are ‘the differences, but I know in some of our work, some of the
solvents are intriguing. Now that may be‘entirely’impractiéal to use
c0mmercia11&, but, on the other hand, maybe some further basic work
" ‘there could give some useful answers.

Another problem that is-similar, isn't related at‘all;‘éoft
-of in-between the shale and coal, and that is some of our heavy oils.

There are some very large amounts of heavy oil deposits, not only in
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California, but also in the East--excuse me, in the midcontinent,

Missouri and Kansas area,~which are nbt recoverable by any normal
technique and it is a real challenge to find a way to get those out.
The economics are going‘foﬁbe critical here.

“One of the things we are tryigg to pound into our fellows,

any time we are thinking about it is, remember, we do have to- face

‘that net energy, no matter what the dollar cost is. You may say,

"nge day thé cost.may rise enough, so even if my méthod is expensive,
%;nwill bé worthwhile to get those out, so go ahead and work on the
qgthpd.,

But if you ére spéndiﬁg 150 Btu's to get it,but; totally,
ggd you are only gettiﬁgiéug 100; I don't care what the price is,
igfs still not going to be very attractive.

DR. BARON: On that point, it is rather amazing, we plan
tq‘calculaté what amount of o0il.will be recoverable by using only the
&ritéria thaﬁ I can't expend more;energy'than I am geitiﬁg. I got to
§Orbillion barrels as‘opposed to the normal_io, 2libi11ion-barrels
Fyétwwg talked about as_beiﬁg,reasonable. (

DR. WHITE: I~never~hea:dvthat figure beforegﬂ_ o ; o

DR. PﬁILLIPS: I -have &n interesting nﬁﬁber-in:regard t§

the geopressured gas, brines. As you know, roughly-a month -ago it-

was reported that, Irguess it was 17 cubic feet, is that right, . Phil,

‘per barrel-- .
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DR. WHITE: 20 to 50. In our current well ERDA is pro-
ducing, it is running 50 cubic. feet a barrel.
DR. PHILLIPS: Okay. Take my number and multiply it byv

about 3. However, I remember the number, it corresponds to 3.4 cents

per barrel. However, that is not the number that interests me. The

number that interests me is that of the grav1tat1ona1 energy that
would have to be expended to raise the. barrel from 10, 000 feet to: the
surface, and then assumlng that the second lowest value, it wouid
take at - least that much to put it back in the ground, that comes out
to almost 75 percent of energy content of the barrel. It seems to
me, if anything, thst might prove that this is where we need‘an in
situ technology.

We don't want to have to bring it up and put it back down.

Are thereiother comments?

DR.uWHITE: There is a real challenge.

DR. PHILLIPS: A real challenge. Very fundaméntal.
Dr. McBride?

DR. MCBRIDE: Frank McBride, Colorado School of Mines.i
You have asked us to think about the basic science future of your
agency, andiwhether what you are doing is good basic science. And I
don't mean 1t is appropriate at the moment, but it could be 1mproved
upon.

It.prompts me to ask you whether or not you or anyone else

has in your laboratory a group of scientific generalists who .do
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f noth1ng but th1nk about thls k1nd of problem? As I Slt here l1sten—

1ng to these processes, I am sure that Irv1ng Wender doesn t need my
adv1ce about any of the thlngs he is currently do1ng. I suspect that

i

some of my fellow 1nv1tees and all of the part1c1pants would say the
same thlng. But 1t m1ght be if somebody thought very drfferently
from Irv1ng and had the challenge to thlnk d1fferently from Irv1ng,
he mlght come up w1th an answer)wh1ch would surpr1se all of us.’ And

' th1nk1ng for only a day andﬁaihalf about these problems is really not
*enough. You have to put your feet up on the desk w1th Dr. Wender and
say,."Now, damm1t all, 1f you can do thls, what would happen?" That

‘is’ the k1nd of talk you need:;;uﬁ
| . I guess my suggestlon‘to‘you 1s--1t is probably a half-l
baked suggest1on, is that you establlsh a sc1ent1f1c 1nternal audltor

gadfly group that does noth1ng but go around and put 1ts feet up on

g

the desk and say, "Now, daumlt all why are you dozng 1t thls way?"

- % LI F R

Do you have such a group? et ‘ ' S T
8 DR. PHILLIPS. That is sort ot the‘purpose of thls meetlng,
as a matter of fact‘ Doctors B .i i
DR. MCBRIDE. I understand that but I am suggest1ng to‘
you that thls meetlng 1s probably go1ng to be 1neffect1ve for that
| purpose. You need an 1n-house gadfly. i ' |
. o s «

DR, PHILLIPS. Sure. I th1nk you certamly must be r1ght.

However, I th1nk our 1ntent10n is to get 1nformat10n from the out51de.
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We certa1n1y want your first cut at it. That is for sure. In fact,
in that regard I th1nk we should close the meet1ng now.’ But l would
'agaln remlnd you, if you oant to part1c1pate 1n our study groups |
tomorrow, please let us know by turnlng in one of these sheets w1th
your name. | | | |

ToADr. McBride's discussion; we are_mainly‘ooncerneo‘with“
questions of balance. There ls a tendency for organlzstlons,to
become'ohsessed with the current oroblems and activitlesf Once
again, that is natural, if counterﬁroductive; When‘existlng problems
are frﬁstrating, exhaustihg,ylittle eneréy is left for detached
appraisal. There may be room for something like a soecial assistant
for devil's advocacy charged with the responsibility of challenges to
prevailing concepts. | |

Through a structurally-recorded position of partial inde-
pendehce, he may be able to save his leader from longer-run-slips,
arising from every occupation, of the current problem.

Useful dissent, which might otherwise be ground in natural
bureaucratic conflict, would have a greater chance to emerge.

(Applsuse.)

I thank all of you. We will convene again in the morning
at 8:30.

(Whereupon, the meeting was adjourned st‘5:30 p.m. to

reconvene Wednesday, 29 June 1977 at 8:30 a.m.)
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. MITRE CORPORATION

~ and the
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~on

FOSSIL ENERGY RESEARCH
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. 415 New Jersey. Avenue, N.W.
Federal Ballroom South
Washlngton, D. C.

. Wednesday,: 29 June 1977

The meetlng 1n the above-entltled matter was reconvened

pursuant to adJournment, at 8: 30 a.m. Dr. R.H. Kropschot, pres1d1ng.\
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PROCEEDINGS

DR. KROPSCHOT: Good morning. May I please call the meeting
to order:

We would iike to proceed with our‘presentations, and since
in this progrém thé\exception iéltﬁe‘rule, we are goiﬁg té Aeviate
slightly from our schedule again. ’I would like to introduce the
second péper on your agenda rather than the firsf one., The Environ;
mental Safety Research, that is entered under the direction of the
Assistant Administrator for Envirommental Safety. The.Special
Assistant to Dr. Liverman, Dr. George Shepherd; Qill present that
work. |

DR. SHEPHERD: Thank you. I am coping with a bout of
laryngitis. If I fade out in the middle of the talk, those of you
who wish to follow my remarks can read my lips. For the rest of it,
I tried to make the slides self-explanatory.

(Slide 1)

The Office of the Assistant Administrator for Enviipﬁmental
Safety is represented by the third box from the left.

(slide 2)

Factors influencing the commeréialization of an energy
technology include technical feasibility, environménF31 acceptability,
and economic marketability. While this is An:ovérsimblificétipn, | ‘

there is an envirommental factor in acceptance of a technology.
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(Slide 3)

The Env1ronment ~and Safety Program goals are to ensure that
energy technolog1es are developed with adequate considerations for
environment, safety and health.requlrements;1n our operating facili-
ties and to conduct general life science and:medicalhapplications
research.: ; | | |

(slide 4)

lhe enviromment and safety program,rrun by the Assistant
Administrator for Enylronment and Safety, has ‘three. maJor components
to it; energy technology, overv1em and assessment research and
environmental health and safety assurance. |

(slide 5) . .

The AES Prbgram objectiVes in research are to assess the
health, biological and env1ronmenta1 affects from energy generation;
to characterize, measure and monltor energy related pollutants; to
conduct ‘studies in general 11fe sc1ence m1ssxon3' and to conduct,
w1th1n ERDA, the reactor safety research programs of NRC.

(slide 6) k

The AES organization is composed of a,number of organiza-
tional boxes., We are going to concern ourselves with the hottom 5;
Biomedical and EnvironmentalaResearch;voperational Safety, Control
Technology, Safety Research Coordinationiand‘Technology Overview.

(Slide 7)

The prime responsibility‘of'the Division of BER, Biomedical
and Envirommental Research, is research._ The Office of Reactor
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ENVIRONMENT AND SAFETY PROGRAM

¢ GOALS

® TO ENSURE THAT ENERGY TECHNOLOGIES ARE DEVELOPED WITH
ADEQUATE CONSIDERATION OF ENVIRONMENTAL, SAFETY, AND
HEALTH REQUIREMENTS FOR COMMERCIALIZATION. : .

e TO ENSURE ADEQUATE CONSIDERATION OF ENVIRONMENTAL, SAFETY,
AND HEALTH REQUIREMENTS IN ERDA’S OPERATING FACILITIES.

@ TO CONDUCT GENERAL LIFE !CIENGE ANB MEDRIGAL APPLICATIONS
RESEARCH.
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AES PROGRAM OBJECTIVES

RESEARCH

® ASSESS HEALTH, BIOLOGICAL, AND ENVIRONMENTAL EFFECTS
FROM ENERGY GENERATION

o CHARACTERIZE, MEASURE, AND MONITOR ENERGY-RELATED |
POLLUTANTS

e CONDUCT STUDIES IN GENERAL LIFE SCIENCE AND MEDICAL
APPLICATIONS

° COORD!NATE WITHIN ERDA THE REACTOR SAFETY RESEARCH
PROGRAM OF NRC
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Safety Research Coordxnat1on, has as‘1ts prime responsibility,
research. The DlVllen of Technology OverV1ew finctions as an over-
view structure; that’is, it determinesfthe relevance of research
program activlties., i

The Office of Environmental Policy Analysis is, as its
name 1mp11es, a pol1cy group which contributes pollcy statements
and concepts to management or research programs. The Office of
Env1ronmenta1 Informatlon Systems; agaln self—explanatory, is
concerned w1th computers, software and data management.

jEnvlronmentaI;Control Technology has both overview and
research responsibillties,;and are concerned with control technology
devices and the appl{cations:thereof,‘ National Environmental Policy
Act Coordination"cooroinates;enVironm;ntalgimpact statements opera-
tions. And~0nerationa1;Enyironmental%Safety is;concerned‘with'
occupational'safety:and<hea1th.¥

(Slide 8)

'irhﬁ,biYisiéi of Biomedical and-Environmental Research has
fOur programs. Biomeoical programs,‘environmental programs, human
health stud1es, and phy51ca1 and technolog1cal health studies.

(Sllde 9) |
The summary of the technology breakdowns in dollars for
'77 and '78 are as you see here. The category mult1tech" includes

research programs wh1ch are relevant to two or more technologies.:
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- AES FY 1978 BUDGET
_ OPERATING BUDGET

*}}BIOMEDICAL AND ENVIRONMENTAL. RESEARCH:

SUMMARY BY TECHNOLOGY
: (DOLLARS N 'rHousmns) '

- FY 1977
- ESTIMATE

FOSSIL = S T N 1A
SOLAR . IR IR S 12
CONSERVATION = | 20

NUCLEAR = S 54.9

MULTI TECHNOLOGY = - o 35.3

TOTAL $ 1239

FY 1978
ESTIMATE

$ 347
16

3.7

1.8

57.8

36.3

$ 1360




For example, a program in cadmium ﬁoxicity might well relate to more
than one technology, since this metél occurs in several Technology
Fuel cycles.

(Slide 10)

If we break tbe foééililine gown further, you find that
dollgrs’are distributed amoné huﬁaﬁ;ﬁealth stuéies, health effects
and biological systems, envifonmental‘studies, and‘physical and
technological studies.

(slide 11)

If we look at environmental, we can break down fossil into

extraction, combustion, gasification, liquefaction,'oil and gas, and
oil shale; but the dollars are as you see here.

(slide 12)

Health Effects in Biological Systems (Fossil) can be broken

down into combustion, gasification, extraction; and shalé; The
dollars are as you see here, totaling $10.6 million and 13.5 million
for '77 and '78.

(slide 13)

(slide 14)

Human Health Studies can be broken down in fossil into
these fou; categories; combustion, liquefaction, oil and gas, and

oil shale.
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AES FY 1978 BUDGET
OPERATING BUDGET

BIOMEDlCAL AND ENVIRONMENTAL RESEARCH: FOSSIL

(DOLLARS IN THOUSANDS) W |
| “FY 1977 FY 1978
ESTIMATE ESTIMATE

L8E'

HUMAN HEALTH $TUDIES $ 24 $ 34
HEALTH EFFECTS RESEARCH IN BIOLOGICAL SYSTEMS. 106 1356
ENVIRONMENTAL STUDIES\ B R I Y I | & 145

PHYSICAL AND TECHNOLOGICAL STUDIES o 24 | 33 -
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BIOMEDICAL AND ENVIRONMENTAL RESEARCH
OPERATING BUDGET

'ENVIRONMENTAL STUDIES: FOSSIL
(DOLLARS IN THOUSANDS)

FY 1977  FY 1978
ESTIMATE ESTIMATE

COAL EXTRACTION, STORAGE AND PROCESSING s 12 | }‘s' 18
'COAL COMBUSTION SR IR B A O 78  ee
COAL ARG ATION AND LIGUEEAGTION - S0 L i i 0 180
OlL AND GAS | B S T 1.7

OIL SHALE - | 1.1 14

TOTAL $ 123 $ 145




68€,

BJQUEDICAL AND ENVIRQNMENTAL RESEARCH
 QPERATING BUDGET i

HEALTH EFFECTS RESEARCH IN BIOLOGlCAL SYST EMS FOSSlL |
(DOLLARS I THOUSANDS) s T

ESTIMATE ESTIMATE

COAL EXTRACTION, sTonAeE AND PROCESSING 6 $ 2
'COALCOMBUSTION R Y .50
‘COAL GASIFICA‘NQN& uauepac‘now B L TR X | 72

OIL SHALE F GBI o s 1.0

TOTAL $ 106 $ 138
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BIOMEDICAL AND ENVIRONMENTAL RESEARCH
OPERATING BUDGET

PHYSICAL & TECHNOLOGICAL STUDIES: FOSSIL
" (DOLLARS IN THOUSANDS) |

FY 1977

ESTIMATE
COAL GASIFICATION & LIQUEFACTION $ 20
OIL SHALE s

TOTAL $ 24

FY 1978
ESTIMATE

$ 29

4
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BIOLOGICAL AND ENVIRONMENTAL RESEARCH
QPERATING BUDGET

HUMAN HEALTH STUDIES FOSSIL
(DOLLARS IN THOUSANDS)

COAL COMBUSTION

COAL GASIFICATION& LIQUEFACTION

OIL AND GAS

oiL SHALE' :

" EY 1977

FY 1978

ESTIMATE
$ 9
9
5
05

TOTAL $ 24

ESTIMATE
$ 19
1.4
J
05
$ 34




(Slide 15)

"Envirommental Engineering. Again we are talking about the
fOSsilyeﬁergy, solar, nuclear energy and mate:;al transportation.
The dollars are as you see here. |

(Slide 16)

The envirommental energ} engineering in the fossil catégory
breaks down into coal, petroleum and gas, and oil shale components.

(Slide 17)

. Technology Overview deals with the aSsesgﬁent of health of
| energy éystemé, the assessment of envirommental aﬁd socioecbnomic|
impacts and the assessment of impacts of emergy production in local,
regional and national scales. I am sure that many éf you hgve come
in contact with some of our programs in your respective various
regions.,

(slide 18)

I1f we 1ook at the total funding summary, you will see that
Biomedical Envirommental Research, ECT, Operational Safety, and so
on, have the budget!outlays that you see here.

Now, where doesfthislmoney go?

(slide 19)

Our ERDA“resou;ces, d;llars, are going to a variety of
places, including ﬁﬁiverﬁities;»o;hef agencies, natiopal laboratories

and energy centers., We do have funds going overseas to international
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| | AES ENERGY RESEARCH AND DEVELOPMENT
B T ~ QPERATING BUDGET

ENVIRONMENTAL ENGINEERING
IDOLLARS IN 'I'HOIJSANDSI

. FY 1977 FY 1978
. ESTIMATE  ESTIMATE -

FOSSIL. snsncv S o '$ 52 '$ 82
-._SOLAR GEOTHERMAL&!NERGY comsznwmou o 12 13
NUCLEAR ENEROY B 17 - 36

'ENERGY MATERIALTRANSPORTATION f _' 23 3a

STOTAL ©~ § 104 $ 144
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AES ENERGY RESEARCH AND DEVELOPMENT
OPERATING BUDGET '

ENVIRONMENTAL ENGINEERING
FOSSIL
(DOLLARS IN THOUSANDS)

FY 1978

FY 1977

ESTIMATE
COAL $ 36
PETROLEUM AND GAS : | 14
OlIL SHALE e 3
TOTAL | & b2

ESTIMATE
é | 3.6
19
7
8 62
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' "—”Ags ENERGY RESEARCH AND DEVELOPMENT
QPERATING BUDGET o

1 'TECHNOLOGY OVERVIEW
INTEGRATED ASSESSMENT

(DO LLARS IN THOUSANDS)

s SRR FY 1977 FY 1978
| | o ESTIMATE © ESTIMATE
ASSESSMENT OF HEALTH OF ENERGY SYSTEMS $ & 8 5

. ASSESSMENT OF ENVIRONMENTALAND -~ - R
8OCIOECONOMIC IMPACTS OF ENERGY SYSTEMS 4 4

ASSESSMENT OF IMPACTS OF ENERGY PRODUCTION ‘ '
IN LOCAL, REGIONAL & NATIONAL SCALES 44 6.0

TOTAL $ 63 $ 6.9
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AES FY 1977-78 FUNDING BUMMARY

(OPERATING EXPENSEM

~ (IN MILLIONS)
X | B/O IN MILLIONS
QRGANIZATION FYT7 FY78*
BIOMEDICAL AND ENVIRONMENTAL RESEARCH 164.7 7.0
ENVIRONMENTAL GONTROL TEHCNOLOQY 168 27.0
OPERATIONAL AND ENVIRONMENTAL SAFE‘I’Y - 6.9 77
OVERVIEW AND ASSESSMENT -~ - 180 18.0

REACTOR SAFETY RESEARCH COORBINATION 210 21.6
| m.u/ 248.2
*PRESIDENTIAL

BUDGET (DOES NOT INCLUDE POSSIBLE CONGRESSIONAL ACTIONS)
V/NCLUDES RESTORATION OF DEFFERAL FUNDS (8.9M)




~ UNIVERSITIES -
~ OTHER AGENCIES
© NATIONAL LABS
| ENERGY csmens |
nsssmcn ms'nnms
cowsncm. CONCERNS
su're ORGANIZATIONS |
LOCAL ORGANlZATIONS

] E"‘DA RE:OURCES ..._..{ >—> ERDA R&D NEEDS

: PUBLIG INTEREST GROUPS
NA«TIONALJ;ACADEMIEVS :

* INTERNATIONAL BODIES -
~ OTHER COUNTRIES .




bodies, and we may egpand thisnfurther through the Agency for Inter-
national Development.

(slide 20)

I tried to break down as best I could the distribution
of dollars by national laboratories, colleges and universities and
others for oﬁr entire budget, for research and development}'"While
the Nationél Laboratories are carrying a large parj: of the load, a
fairly good proportion oonuf'resdurces go iﬁté colleges ahd univer-
sities. | | |

Earlier today I was asked how we determine our priorities,

how we determine what is relevant and what our needs are, and how we"

avoid overlapping wh#t people in other agencies are ddingft

ERDA conducted in '74, '75, and '76, and is conducting in
1977, a federal inventory of energy-related environmental and safety
research. I have here, a copy of our 1976 executive summary. Addi-

tional copies are available from the National Technical Information

Service. We asked agencies to provide us with descriptions of all of

their projects dealing with enviromment, safety, and health-related
energy research., In the next slide, a listing of responses from .
various agencies may be seen, /
(slide 21) | | '
DR. RAMSEY: 1Is the response defined as a project?

DR. SHEPHERD: The response is defined by a project. For

example, you might find that the Department of Agriculture, where

4

\
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” AES ENERGY RESEARCH AND DEVELOPMENT

NATIONAL LABORATORIES

COLLEGES AND UNIVERSITIES

OTHER

QPERATING BUDGET
* OPERATING BUDGET
* (DOLLARS IN THOUSANDS)
R FY 1977
 ESTIMATE
$ 79.1
31.8
. 39
TOTAL 8 1508

FY 1978
ESTIMATE

-8 872

36.7

1 50.8

$ 174.7




(410174

INVENTORY OF FEDERAL ENERGY-RELATED ENVIRONMENT

AND SAFETY RESEARCH (FY1 976)

FEDERAL AGENCY RESPONSES

DEPARTMENT OF AGRICULTURE (DOA)

DEPARTMENT OF COMMERCE (DOC)

DEPARTMENT OF DEFENSE (DOD)

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE (HEW)
DEPARTMENT OF HOUS ING AND URBAN D!VROPNNT (HUM
DEPARTMENT OF INTERIOR (DOI) |

DEPARTMENT OF TRANSPORTATION (DOT)

ENVIRUNMENTAL PROTEETION AGENCY (EPA)

'ENERGY RESEARCH AND DEVELOPMENT ADMINISTRATION (ERDA)_ |

FEDERAL ENERGY ADMINISTRATION (FEA)
NATIONAL SCIENCE FOUNDATION (NSF)/RANN

~ NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

NUCLEAR REGULATORY EOMMISSION (NRC)
TENNESSEE VALLEY AUTHORITY (TVA)

67

NO. OF
RESPONSES

7 .

1

3

263

1

80

9

305

20

18
200
65




there were seven prOJects, also subm1tted a total input of §7 million,

You mlght find ‘that ERDA wh1ch deals with pr1nc1pa1 1nvest1gators

and less with aggregates, in the health area, reported a large number
ofi$10,000 to $50,000 projects.

~:(slide-22) = -

. Next, we analyzed these projects accord1ng to the1r indi-
vidual. relevance to R&D needs 1n env1ronment, safety, and health for
f08811 energy. 7. | o |

(Sllde 23)

-°Now, 1f*we breah donnrwhat iS‘gOing on'infthe Federal

:Government in env1ronment and safety research by each of these s

departments, you w111 fxnd for example, that we can break it 1nto
fossil, 1nexhaust1b1e, nuclear and others. This is a falrly recent

“glide put together yesterday, we Just didn' t have the data before

then. This is go1ng to be ava11ab1e as an ERDA publ1cat1on sometlme
in,August.

Usrng th1s 1nventory ana1y81s we can go back and 1dent1fy‘

‘each of these programs and f1nd out what a g1ven agency 1is doxng.

(Sllde 24)
Thls 1nformatlon went 1nto a data base at Oak Rldge and

is avallable on an 1nteract1ve or batch basrs. Other agenc1es are

t1ed 1n through RECON, and thrs 1nformatron 1s essent1a11y available

| to the publl.c.
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INVENTORY OF FEDERAL ENERGY-RELATED ENVIRONMENT
AND SAFETY RESEARCH (FY1976) -
SUWWARY OF AMALYSIS

FEDERAL AGENCY
DEPARTMENT OF AGRICULTURE (DOA)
DEPARTMENT OF COMMERCE (DOC)
DEPARTMENT OF DEFENSE (DOD)

'DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE (HEW)

DEPARTMENT OF HOUS ING AND URBAN DEVELOPMENT (MUD)
DEPARTMENT OF INTERIOR (DOI)

DEPARTMENT OF TRANSPORTATION (DOT).

ENVIRONMENTAL PROTECTION AGENCY (EPA)

ENERGY RESEARCH AND. DEVELOPMENT ADMINISTRATION (ERM’ 1.
_ FEDERAL ENERGY ADMINI STRATION (FEA)

NATIONAL SCIENCE FOUNDATION (NSFIIRANN o
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION masm
NUCLEAR RFr" ATORY COMMISSION (NRG)

TENNESSEE VAUEY AUTHORITY (IVA)

YOTAL

 PROJECTS REPORTED . Eouwmm PROJECTS
1 e 18 0.2
" | a0 us | %6
3 14 3 1.4
20 2.6 @ | s
1 (0 1 (o)
® 2.9 1 2.4
’ 0.4 ’ 0.4
©.0 Q) .8
ey | ers B0 | .4
2 17 n 1Y
B | 12 n 1.2
5 | 13 S 3.0
20 | ms o ff 0 mo | M5
e | uns I - n 1 24
e s || 615

o) = Im than 00 05 Milllons




INVENT ORY OF FEDERAL ENERGY RELATED ENVIRONMENT

~ AND SAFETY RESEARCH (FY1976)
| SUMM\RY OF ANALYSIS BY ENERGY TECHNOLO(-Y

 FEDERAL AGENCY
'DEPARTMENT OF AGRICULTURE (DO”
DEPARTMENT OF COMMERCE (DOC)
DEPARTMENT OF DEFENSE(DOD) - - .
DEPARTMENT OF HEALTH, EDUCATION, AND WARE (HM
DEPARTMENT OF HOUS ING AND URBAN uvuomm (mu

| oDEPARTMENTW INTERIOR (DO1)

- DEPARTMENT OF TRANSPORTATION (DOT)
'ENVIRONMENTAL PROTECTION AGENCY (EPA)

E?(@EE'lz?gAY) RESEARCH AND DEVELOPMENT ABM!NI!MTION

FEDERAL ENERGY ADMINISTRATION (FEA) .
- NATIONAL SCIENCE FOUNDATION (NSF)/RANN

N(\N'I'Agx‘ﬁl AERONAUTICS AND SPACE ADMINISTRATION

NUCLEAR REGULATORY COMMISSION (NRC)
- TENNESSEE VM.!:EY AUTHORITY (TVA)
33 OAI. OJL & GAS OIL SHALE
3

GEP™ - i consmvmon
nssnonmnmcnﬁ

GENERAL SClENGE AND nggCTS NOT APPHGAOEE TO ISSUES AND REQUIREMEN'I’S |

(a) = LESS THAN $0.05 MILLIONS -

m (2) 3. :
‘,?3;5,_2" msxmusmu NUCI.EAR omt-:n“’ TOTAI.. .
L UMEER‘ FROJEeTSIs‘MILUONS)‘““““‘“"
911,00 S 2.2 R | |
1 ™o 2101 | 343.8 iws,’lj mlso 6
vl Ny e el e
0820.8 11,0 1.8 M2 | 3.8
Roe . - - 1Ke) Ma)
(TR WLe Wy | wsae | nuea
. 1 . . - 0.3 8/0.3
muss2 | w1 | s Y | a6
1119/138.8 e Inees e | 23306094
9/0.2 5.0 | Me %03 | B0
0.2 800 - 8.7l 1Bna
| w23 | 4 20.2 - 0.1 14130
0.8 | - 'ieazao : W58 | 21084.5
3216.7 me | w3 | zas | maal
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(slide 25)
We can retrleve frOm th1s base in a variety of ways._ ‘This
4 Just gives you one example of a recovery matr1x.j>

(Sllde 26)

€

: Here are examples of 1ssues for oll shale on the left. The
Ecorrespond1ng requ1rements are llsted on the rlght. The issue 1s
‘somethzng that concerns us, while the requlrements are the sorts of
th1ngs you need to do 1n order to satlsfy or take care of that issue.
These are examples of the tools we ‘are u51ng to ensure that ‘our R&D
‘program act1v1t1es are relevant and do .not overlap those of other

agencies.

DR.AWHITEtﬂ:ban you leave that on.a second7 ‘Ilam’bothered

-.about something theres _The 1ssue 1s degradatlon of air quallty, but

1 don t see anythxng 1n the requlrements that says you are goxng to

1mprove 1t or lower the release of em1ss1ons. You are gozng to get

,better standards, “you are g01ng to assess the 1nformat10n, base line

v data maybe, and _see what happens after they leave, but 1n terms of
:eutting them down, wh1ch ‘seems - to be the prlmary requlrement of o11

I don t. see it there.’

o

DR. SHEPHERD.r I am g1v1ng you the March 22 11st of issues

'and requ1rements, whlch we developed w1th you people. That requ1re—

.ment has 51nce been added to th1s l1st.

W

T

DR,;WHITE:L Yes. Okay.. '
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INVENTORY QF FEDERAL ENERGY RELATED ENVIRONMENT
| AND SAFETY RESEARCH (EY 1976)
ANALYSlS OF QIL SHALE RELATED PROJECTS

ISSUES

DEGRADATION QF WATER

_ RESOURCES

EFFECT OF REDUQED AIRI

~ WATER QUALITY ON MAN -

EFFECT oF REDUQED AR/

WATER QUALITY ON ECOLQGIQAI;;_ e

SYSTEMS

LAND RECLAMATIQN AND ~
ENVIRONMENTAL IMPACT OF
PROCESSED SHALE -

OCCUPATIONAL RISKS

.
. ATMOSPHERIC RELEASES

Wae

o ls"sue‘ DEGRADATION QF AIR QUALITY

G e T ’..“?,:FREQU]REMENTS
e DEGRADATIQN QB;_ALB QL!AHIX f

Assess AR OUAUTY INFQRMATION FOR smscu:lc
SITES .

_DEVELOP uvwnﬂy,ea SIANﬂABDs FOR mu.ymm
MONJTOR ING.~

ACCUMULATE BASELINE DATA NEAR EXPEB'MENTAL
- AND COMMERCIAL FAGILITIES o

ANWAWLYZE CHEMICAL GONSTITUENTS RE LEASED
'DURING RETORTING QPERATION e .

CHARAGTERIZE CHEMlQAL TBANSFQBMATION OF ‘

IMPROVE ATMQSPHERIG TBANSPQRT AND DlSPERSION
-MODELS

PROVIDE ADVISORY RESPQNSE TO MAJOR |
‘ACCIDENTAL RELEASES




~ DR. SHEPHERD; What'we have nov'is a revised set which has
your most recent 1nputs, as well as those of other Federal agenc1es.
Those are now be1ng put together. They should be ready at the end ”
of this week. / f
DR. HOLLOWAY: Whlle you -are belng 1nterrupted what do -
you do about the fact that the air qua11ty in Colorado and the oil
shale area 1s already above health requirements. | -
DR.'SHEPHERD: That is a fairly complicated questioh.
We are talk1ng here about research ‘and development, and I th1nk the
answer I would,glve you would have to relate to research and develop-
ment. Your specific. quest1on mlght requ1re a number of th1ngs f’l‘h
1nc1ud1ng monitoring reg1ona1 air, qua11ty. It would requ1re d01ng
research to determlne the nature of the mater1a1 being monltored.
1f you don't see such activities here, perhaps they should be_added.
DR. HOLLOWAY: My point is that the natural conditions
already exceed the federal conditions.
"DR. SHEPHERD: I understand. In this context, I am‘afraid
I can't give you the answer you are looking for.
DR. WHITE: EPA knows the problem.
DR. SHEPHERD: ~That's right.
DR. WHITE: And they are wrestling with what to do about
it, Theylhave sort of got.themselves“in a Catch-22 situation, I
am afraid. E

DR. SHEPHERD: ‘Nextislide;‘please.
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(slide 27)

We'have slotted programs against'those issnes'and require-
. ments. We have given examples of ERDA EPA, Department of Inter1or,

1.

4 and NSF- programs dealing. w1th a part1cular requ1rement.
(slide 28)

Now if we look at the‘issue,'degradationiof éir’quality,

~and look at the requirements, we can break out for each of the
" agencies the numbers of»projects and the nature ofiactivities for

' each. 0f course it is not suff1c1ent to. 81mply say that we know how

“

many dollars apply to one part1cular issue or omne partxcular requlre-’-
I .
ment . Y0u must also determ1ne whether or not those pro;ects and

‘ those dollars are be1ng applled in a manner’ wh1ch sat1sf1es those
-reqn1rements. | | |

7 We have just gone through that process, and we are putt1ng
together, if you w111 an ana1y81s of the content of the suff1c1ency
of Federal R&D by spec1f1cL§uel cycle and the needs of each. The -
results should ‘be ready by August. Thls is the means’ by whlch we arel
determ1n1ng the relevance and the appllcabllxty of our R&D programs .
f: that we are fundlng both in unlversxtles and nat1ona1 laboratorles. ;
| DR. KROPSCHOT' Questlon or comments? ' |
DR. PHILLIPS" I guess I am 1nterested in know1ng’what

i on the 1nte11ectua1 content of these requlrements, how does one’

' cr1t1que that? In other words who are the 1nte11ectua1s that make

the 1nte11ectua1 Judgment?

-
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INVENTORY OF FEDERAL ENERGY-RELATED ENVIRONMENT
SAFETY RESEARCH (FY1976)
ANAL S OF QIL SHALE RELATED PROJECTS

ISSUE: oscmmnouw AIR QUALITY

Requirements

® Assess air quality information for
specific sites

® Develop improved standards for pollutant
monitoring

@ Accumulate baseline dats near experimental
and commerciel he_llltlgs

® Analyze chemical censtituents released
during retorting eperatien

® Characterize cherieal #aasfermafien of
; stmospheric releases
® lmprove atmespherie transpor and disper-
~ slori medels

® Previde advisory reSponse to ma]or
aecidental releases

oA _0g¢ 00!

EPA

ERDA

'NASA NRC

- (Number Projects/ $ Millions)

- |- |- laor jvoz |- |-
v2.1|vo2 | - | 12123 121|210
VeS| - |- |w09 V02 |- |-

- |« |- |46 |303|- |-

. ol 5 _l_l(a) 1/0.1‘ - -
4e.5 a 1/(@) = |809 |- [V
KK L ST
() - loss than 80,08 milliens. C
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. AND SAFETY RESEARCH (FY 1976) -
ANALYSIS OF QIL SHALE RELATED PROJECTS

C ISSUE OEGREDATION OF WATER RESOURCES B |
REQUIREMENT DEVELOP IMPROVED STANDARDS FOR POLLUTANT MQNITORING'

No. 012003 (NSF) = ’ ‘
-| WATER QUALITY ASSURANCE AND INSTRUMENTATION

. .No. 064038 (DOI)-

“No. 070028 (EPA)

No 087680 (ERDAI

TRAGE ELEMENTS IN NATURAL WATERS 'f =

| Acenev: erpa’ e
'FY 1976 FUNDS: ERDA $66,000

TECHNOLOGY MULTITECHNOLOGY
PROJECT DESCRIPTION: TO UNDERSTAND

_ METAL PLUXES IN THE ESTUARINE. svs’rm-}fﬁf
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DR. SHEPHERD: That is a good question; For this last
analysis we brought in aphroximately 40 acientists‘from the envi;on—
mental and health éoience fiEida'ffom the;national laboratories. ‘We
also had participants from other agencxes.‘ We sat‘them doﬁn in a
room w1th a packet of prOJects from coal combustlon and the 1ssues
and requirements for coal combustlon;_and asked them to (1) slot the;.
ﬁrojects according to %ssues and requirements and~(2) provide a‘

,&?it§9n analysis of whether or mot the projeets unde:fa fequireﬁeht
.actually satisfy that requireﬁent.

By and large, the progects that we have found are not
lwholly satlsfylng the entlre spectrum of needs under each requirement.
;There tends to be fashions in éc1ence; as you know, and we tend to
"find things lumpedrand aggregated. According to these fashlons
have gaps and we have some overlaps between agencies, in the Judgment
of these professionally trained people.

Does that satiafy your qoestion?

DR, WENDER: Did they take a vote or did you average them
out? How did}yoa get an answer? | |

DR. SHEPHERD: They sat down and argued theae things
out among themselves.* We had people from our organization sitting in
with them, helping to resolve these problems. They argued very

strenuously, and in some cases had a majority and a minority opinion. _

DR. NELSON: What was the primary opinion_from this exercise?
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DR. SHEPHERD: The primary inputs from these 40 for thi.
exercise were the abstracts as reported in this federal imventory,
" which represent the SIE.
| DR. KROPSCHOT: Could I remind the questioners to identify
" themselves' in asking qﬁéstions? - | |
DR. HOLLOWAY: I have two questions. The first one,“yaﬁ
“had a Chart‘thaf'iﬁdicatéd‘thaﬁ a’pfoje;t should be technically
feasible, economically feasible, and envirommentally and healthwise
‘géasiblé; something to that effecﬁ;‘ Ftdﬁ the’ discussion yesterday,

I got the iﬁ#ression people in fossil'éfe fesﬁohéibie for the techni-
‘cal feasibility hﬁdjtb’séﬁé:éifent,“thé ecoh6mi¢, but yOu_are respon-
q@ble'for enviromental and health. 1Is that the correct impreséion?

DR. SHEPHERD:' Ovérﬁllgthat”isga‘cbrré;t'imﬁreSSibn. Ve
vshére‘theéé rééponsibiiitiés with fossil and ﬁe'tr&“ib‘wofk”togéther
"with them. We db@héée'coofétatiée progréﬁs géing,‘aqg I think
Dr. White would testify that they work very closely togethér in
th;S'atéa;'A : | ORI v

" - 'Do"you want“tqkaddréés the technical aspect?

‘DR. WHITE: Jim and I have talked about thie. And the way
“we generally tried to divide‘this is that téchhidaliﬁéfk'bn'pbliﬁfion
coﬁttoifﬁp7ioffﬁé pbiht‘bf‘leaViﬁg'the perimeter of ‘the' facility ie
xsqmethinéfﬁezhévé*ﬁo’&ofty about . 'éhngCtéfizihg{whét is ig there,

“"and doing research on how to remove it.
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_Also the effectrfhat may take place as it gets out into the
air stream or the water stream on human health or biologica}.effects
or aquatic effects; but they also have the overview of whether we are
'&oing our proper responsibility or our. part of the job. And‘this,
sometimes leads to a little bit of discussion back and forth, and we
kind of work it out. o

~DR. HOLLOWAY: I didn't see much in there for.overview in
dollars.

DR. WHITE: There is plenty. iThey»dop't‘need,much.',Thgy
can overview with a few fellows.

DR. HOLLOWAY: The other question I have déglt with, yoﬁr |
relationships with other agencies such as EPA and HEW. Let's take,
forrexaﬁple, coal combustion. One of the necessary features of
combustion might be a stack gas scrubber. Who is re;ponsiblebfor
seeing that there are satisfactory scrubbers or new developments in
stack gas scrubbers?

DR. SHEPHERD: Again, that is not simple question, and
there are two parts to it. Let me address the first part, which is;
What are our relationships with EPA, HEW and other agencies? While
you are probably speaking of the regulatory end, let me provide you
with an example of interaction involving the President's Energy
Message and -his Environmen;§1 Message. The Energy Messagé,sgid the
President was going to appoint aAspecial commission to detg;mine the

adverse impacts of increased coal utilization.
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The Présideﬁt's\EnvifoﬂmentalfMeSSage directed that HEW,
EPA and ERDA work togethet fb“déterming the adverse environmental
impacts of advanced coal technology. The accompanying fact sheet
added "as well as the ‘adequicy of federal RD&D." Recently we
“teceived a letter from President Carter asking Mr. Fri to take the
-lead to get the envirommental message response moving. We have
stheduled meetings ‘with Se¢retary Califano and ‘with Administrator
Costle of EPA and their reppesentatives on July 8 to discuss this
matter. The result is a lot of close cooperation going on now.

' The ‘responsibility fér control technology in this country
is split. Phil's fossil energy people have ‘a vety'reélvinterest in
this because it must be part of their technology. Tﬁey cannot build
something‘thét3is’eh§it0nmén£d11y'safe and -socially acceptable if
they don't knbw‘the‘envirénménta1=control‘technology options and.
design for tﬁose options,’ -

We in AES have a program which:exercisesvovérsight'over
thié activity. ﬂI{thinkitheréiis“a‘majOr responsibility for :ECT.
control teéhﬂoldgy in EPA fbr?their régulatbry»purposes and they
are developing programs of ‘which &ouaaré aware.

"' Industry; of course, has a major interest in this area and
has a‘fair1§ lafgé”budget forfdeVelOpiﬁg different kinds of control
technologies. If I were sitting‘in’yourrchair;,I'would-ask How all
these things afé‘going‘to be put together;: I'don't have an answer

to this problem,
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MR. HILL: George Hill. Two questions. One you just
touched on. Who decides the juriédictional disputes where you do\haég
obvious duplica;ion? And second, throughout this whole thing, I.
haven't seen in the tabulation anywhere what is being done outside of
govermment. There is, I think, quite’ a bit of overlap and duplitation
here. ' : R SRR it e e

DR. SHEPHERD:. ThoséAare two very good pointé. Who decidés
'jurisdicpional disputes whenvthere arefoigrlaps?'rln government we
try to settle‘our'diépdtes,betwéen"agenéies at the lower, working
levels. Disputes:which cannot be resolved are referfed to.higher~5”
levels. We have had to settle some problems by reference to the
Executive Office of the President, via CEQ and OMB.

I think the other question you-asked is a good ome. It -
is something that concerned me, and I wéuld be .very happy to have
some input from you.

Somebody has the respomsibility for determining, I think,
whether or not R&D in the entire country, (industrial, academic and
federal, as well as state, regional and local) is satisfying the
problems that we perceive. We need participation of all:these -
segments of the R&D community in defining needs and in providing the
R&D data base for analysis. I think Qe‘need to include in our
inventory the kinds of projects you are referring to. We;are.not_

taking enough cognizance of industrial research in this inventory.

\
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RAMSEY: Since CO7 is common to essentialiy a11’
f03511 fuel things, are you d01ng much to look at the p0531b1e
long-term effects of COZ? , o A

o DR. SHEPHERD' Yes slr. we have a maJorzlncrease in our.
program for next year on that partlcular questlon, c11matolog1ca1 o
changes, long-range weather changes as a result of 1ncreased Co,
,productlon. ‘ S ,ls ’ ”/g |

o DR. NELSON" 601ng back to the quest1on of coordlnatlon, as
you know, there was in. the last n1ne days of OST, a comm1ttee for the
coordlnatlon of env1ronmenta1 health research.‘ That comm1ttee was
succeeded by a shadow, an effectlve shadow, the‘HEW Conmlttee on
Tox1cology program. As far as I can see it has been most effective.
Informat1on has been exchanged at th1s level.

DR. SHEPHERD: We are members'of that Comnlttee;

DR. NELSON. I knowdyou are. 1 th1nk that 1s very good.
Nevertheless, it has the punch that comes from good w111 rather than
authorlty. I th1nk 1t has been qu1te effect1ve.. There has been ‘
urg1ngs on Dr. Press to reestab11sh, on the broader base, some
permanent organlzatlonrto glve over51ght and to help ch1de OMBM .
’wh1ch after all, is the f1na1 and most forceful group for deter— .
‘mlnrng prlorxtxes.} And my‘ouestlon 1s, is there any ev1dence of 11fe
in that:push to derelop~aga1n a government-w1de coordrnat1ngvgroapbi
wh1ch w0u1d talk to OMB? | i |

You may not feel Just 11ke answering at the moment .
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DR. SHEPQERD: It is a good question. it is arfouchy one,
of coufse. Let me say, first of all, that one of thé options we ére
considering in our reséonse to the fresident£s Environmehtai Message
is asking Dr. Press's office if they}arelintergsted in-ﬁofking with .
us in putting these things togethef as an overview gfoup.'

As jqu know, CEQ is staking out 8 claim in this area. And,
~as you knpw, there is soon to be announced a Presidentialvaéﬁoiﬁtée
for the Toxic Substances Céntrol Act, wi;h hisventire staff put in
piaéé andvfunning.‘ And they will belstakingvoﬁt a fairlyumajér roié,
perhaps the coordinating role you mentioned. Untiirthis coordiﬁétihg
role is better definéd,vhowever,ﬂwe in ERDA have a respoﬁsiﬁility for
those toxic substances and impacts of fossil energy and chér eﬁeigy
technologies developed by ERDA. |

DR. WHITE: I might be able to answer that a little further.
There is the r&irth of the Federal Cbordinating Council on Science,
Engineering and Technology, which was beginning to be reactivated,
but with Guy's departure,‘things are sort of in a hélding pattern.
I'm on one of those committees, not‘the envirommental one, Sﬁt theA
research one -- and waiting for Press to see how he Wantsfitrﬁandled.
I would guess this would be at least one ﬁechanism that would be used
for this coordination purpose, becauée that is exactly what it is
there for.

DR. NELSON: Yes. EPA doesn't want to assume a dictatorial

role,
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MR, CANONICO: . You indicated a major task in the afe&nof
reactor safety research coordination. Can you explain?
;: DR, SHEPHERD: I would like to do this,fbut’am°limite&yin
fthis~preséntation to fossil research.

MR. .CANONICO: :'I‘would argue against that because I think
,;fthat:ig,onejof.the-major problems in the future as far as commerciali-
zation of fossil energy, but I think reactor safety is going to be a

question we will have&£0faddre58-ourselvetho'evéntually.

- DR. SHEPHERD: All I can say is that we do have major :
:;progtams‘inAfeactor safety, and if you are not familiar with them
_apraKTRidge,-yodjdo have‘on-site’thé'be;t‘libtaryfand3bur'prbgtam
.. available..

MR, CANONICO: - . You"have the-HEC program where the metallurgy
.program is attached to. \I'am:jdst ﬁdndefing where your coordination

ey
T

. in that comes through.
...« DRe .SHEPHERD: .ijt‘en'erally "through Hal :Holiis’tef' s shop. The

Envirogment&andisafety Group,~as~one‘pafttbf'if;*fof’thé occupational

1sé£¢ty;,and'through‘our'reactorASafety1and5ieseétch“grou§ for the

~actual physical gnd-mechénical*aspects.;r‘ sodmndel g

| DR; KROPSCHOT: - One more question.

~MR.- STANFORD:: I was::héping ‘you might-give us a“little more

binsightthW5the €0, problem willibe addresseds . *- u
. . 7:DRe SHEPHERD: WelleI’can éive*ydu:fﬂe*ﬁaﬁé of the person

that .can give you the specifics. I think that would be the best ‘use
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of my remaining 30 secopds. Dr. Swinebroad is the Manager of the =
.EnvironmentalyPrograﬁ at-ERDA. And he has working with’him Dave
Slade, who has ERDA's responsibilities for: atmospheric, }Shg-tefﬁﬁJ
research énd 002 worke. |

ﬁe.aie also working~with'NASA:iﬁFthis‘dréa, as you probably
knqw. We &o have some satellite and atmospheric monitoring prééééms
which we are ‘going .to be~gefting into. = .

.DR. KROPSCHOT: Thank you very much.

(Applause).

DR. KROPSCHOT: Sorry to have to cut off this very interest-
ing discuésion but I woul& like to now proceed to the next presentation
of the programs on fossil energy research being undertaken'iﬁ the area
of comservation under .the Assistant Administrator for Conservation
with ERDA, and introduce Dr. Karl Bastress.

DR. BASTRESS: Good morning.

My title is Chief of the Combustion and Fuels Technology
Branch in the Division of Conservation Research and Technology.

The activity in my pfogram is principally applied research,
and I think it is that reason for,ﬁhich 1 was-asked to ﬁaké this
presentation. Also, my part of the conservétionfreigarch aétivity'is
_ perhaps most closely tied to the interest of fossil energy ;esearch.

I am very happy to make this presentation on'behalf of ‘the
conservation office because of my interest in general in the research

activity here at ERDA. I think I would like ‘to start by posing two
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.-questions. The first would be: Whyvam‘I here, or more specifically,
iawha;ﬁgaan”pontributé_to'ﬁhis;meeting»qn fossil energy research? And
-segopdlx;j What,can;thié méeting;do for the conservation research. .
program?
{ﬂ7;;~,.,_jThe answer to.the first question: Why am I here?, is '
rather easy. “That,iswbeqaqse;thé«consetvation:prbgram is or can be
fegarded as compleméntary ﬁo the,foséil(ené;gyvprogram in ‘many ways.
We think of the conservation program as being concerned with the use
" of fossilvfuels, whereas we: think. of ‘the -fossil energy program as
Qgriﬁgrily concerned. with the supply of -fossil fuelss " ' -
e it;isAdiffiéulttto:separatewthé-areasﬂﬁf\technology in
_the two progtams.;ﬁlnwfact;,we~g£gthe;p:0gram manager level find it®
' nggegsary;and_desiiable:tochordinate¥ourfeffqrts*frequently’and
closely with our counterparts: in the fossil energy office. I must
T SR ; _
say,‘thatgthié;activity&prpCeedsfvéryrsa;isfactorily;:;Therefore,flr
5thipkﬁit-is very appropriate for conservation to-have ‘a spot on this
‘agendé;:sinée tﬁe conservation #ctivity, inva sense, can?bé“rega:ded
gs»an.ex:egsioh of the general subject of‘quéil éhergy'rQSearch.‘

: The;second{quegtion,uisglfWhaé5cahithiézmeetingﬁdo for the
conservatién progrpm?,:lathiﬁkithié:can»beuanswered~by ﬁayingithéth
théjconservéﬁion?:esearch'acti@ity:aléo needs to beladdreésed; as we
are~gddressing?£he ioSsil;energy:reSEatcﬁ'ﬁork;féWe;canréhafactefize
the qonser#atibn feséérch program pefhéps in the same wéy that' the

fossil energy research program was discussed or described yesterday.

42):




" -as to fossil energy.

The appligd research_activify gufferS'from loﬁ funding, and
. there is a gap, quite’perceptible; betweén the réséaréh activities in
,gonsérvation and the basic research activities in the'Divisidn'of
Basic Energy Sciences. So I would, in answer to the second question,
request of both Dr. Phillips and Dr. Kropschot, that the output of
this meeting as far as possible be'addreése&~to conservation as well
A

Our conservation program isrqgite analogous to the fossil’
energy prbgram in ERDA. We have in the Eonservation office, six {
 program divisions with a widely varying program of:activities. In 20
minutes I cannot begin to describe anywhere near all that goes on in
the conservation program. Therefore, to be consistent with the theme
of the meeting, I will discuss only the research activities. ' There-
fore, please keep in mind I am addressing a very small fraction of
the overall conservation program. - You will not hear anything of
the major thrusts in the technology development areas of conservation
this morning.

(slide 1)

‘The overall objective-of the conservation effort is the
development of improved technology for energy utilization meeting. -
these requirements: Increased efficiency, compatibility with avail=
ﬁble fuels, and compatibility with the transiékon to" future energy

sources.
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