
ronment is management, which has not plicitly, his conclusions on the coin- 
only the right but the responsibility to parative economic advantages of soft en- 
seek and support competent investiga ergy paths. The purpose of this letter is 

* * tion and consultation from the academic to record my reservations about the 
community. Indeed, they should be con- methods employed by Lovins in his use 
sidered remiss (frequently the case in of this data base. 
past years) if they do not make it pos- Lovins refers to the Bechtel data base 
sible to generate objective, unbiased in 6 of the 19 citations in his letter and, in 
data from studies of the occupational en- a previous reference (1), cited it as 
vironment and health status of their "probably the most detailed, authorita- 
workers. The polarization engendered tive, and up-to-date [data] available." 
by the thoughts expressed by Samuels Statements such as "In fact, they are 
will serve to accomplish exactly the op- Bechtel's data..." (referring to his as- 
posite. Credibility of scientific data and sumptions on the capital costs of nude- 
conclusions resulting from industry-sup- ar-electric systems) and "derived from 
ported research or, for that matter, re- the Bechtel data base" (regarding his as- 
search supported by any other segment sumptions for cost of 1980's U.S. fran- 
of society should be judged by the integ- tier oil and gas) are used to authenticate 
rity of the investigators and by peer re- his numerical analysis. 
view of the study design, collection of In all these citations, Lovins is refer- 
data, analyses, and interpretation of re- ring to the data base of the Bechtel Ener- 
sults. We have always welcomed such gy Supply Planning Model (ESPM), 

-- ,  critical review on the merits of our re- which was developed initially by Bechtel 
-' -, search, for which personal attacks based under contract to the National Science 

on "perceptions" are no substitute. Foundation (2). As codeveloper of the 
- Although Samuels makes sweeping model and principal investigator respon- 

'St comments concerning how my col- sible for its development since April 
--- leagues and I are perceived by various 1975, I am familiar with the character- 

public interest groups, the eloquent istics of the model and data base and 

Our Technal Transi-table provides a statement by J. M. Calboon (Letters, 17 with Lovins' use of the data base in 
smooth translucent, seamless back- Nov., p. 694) of the Marine Engineers' his stream-of-numbers logic. In my 
ground of Plexiglas?. It's perfect Beneficial Association which follows judgment his data and conclusions bear 
for still lifes product shots and 0th- Samuels' letter makes it clear that Sam- little relation to the ESPM data base with 
er small subject photography. uels does not even speak for the labor which he purports to have started. 
You can back light it, under-light it, movement. I suggest that he redirect his My principal criticisms, which I will 
tent it or light It just about any way energies toward substantive activities elaborate in more detail below, are four: 
you want. Transi table eliminates which will promote the health of the * Use. He stretches the use of the data 
shadows (and attendant expensive American worker and abandon his phi- base for purposes which go beyond its 
re-touching). 
Get all the facts. Write losophy that all scientists working in this design objectives. 

.- - - . c. -- -  area must be identified with one camp or * Consistency. He makes selective 
- the other. I also suggest that he visit our use of the data base and thereby loses 

unit at Tulane in order that he might bet- consistency across technology coin- 
ter know his "adversary"; I predict that parisons. 

if he came with an open mind, he would * Extrapolation. He adds various fac- 
be convinced of the dedication and credi- tors not part of the data base to the basic bility of the scientists working in our model data. 
multidisciplinary group. In any case, we 0 Currency. He continues to base his 
will not be intimidated or discouraged calculations on information published in 
from continuing our investigations, 1975 despite the availability of extensive 
which we hope will, as before, be with literature documenting updates of the 

- the full cooperation and support of work- ESPM since that time. 
ers management, and government re- 1) Use. The ESPM was designed to 

Koen Photo corp.,loo SoVan Brunt ST1 search and regulatory agencies. provide a tool for calculating the magni- I P.O. Box 448, Englewood, NJ 07631 I HANS WEiLL tude and timing of resources (capital, Ia- 
I would like to find out more about the I Tulane Medical Center, bor, materials, equipment, land, and wa- 
I Technal Transi-table. Please send corn- I New Orleans, Louisiana 70112 ter) required to implement alternative 

plete details. energy development programs. This re- 
quired the development of resource data 

I Name on the requirements of individual energy 
I Street__________________________ Lovins' Data Source supply and transportation facilities. We 
I ____________________________________ _____________________ _______________ recognized that this facility resource _____________- State Zip 

Sc I2/22/7j Amory B. Lovins (Letters, 22 Sept., data base might, in addition to serving LI __ 

Lester Bogen doesn't sell p. 1077) gives the impression that the the specific needs of the ESPM for which 
anything he wouldn't buy hImself. "Bechtel data base" is the foundation it was designed, be useful as a starting 

for his arithmetic on capital costs of con- point for other research efforts. 
ventional energy technologies and, in- However, as stated in the model's 
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original documentation (2), we also rec- culation would yield a nuclear capital - - 

ognized that the data base was in- cost nearer. . . $5000/Kw delivered."] K 
appropriate for some uses: Contrast these figures with the original 

ESPM data of approximately $1 100/Kw If the primary purpose of a model is to opti- installed capacity for both coal and nu- 
mize the technology to be used in a future en- 
ergy system, data are required that state ex- clear systems (in 1974 dollars, including 
plicitly technology-cost relationships. This in- transmission and distribution). The fig- 
formation, while extremely significant by it ures cited by Lovins appear to be strong- i 
self, tends to be of secondary significance in ly influenced by arbitrary assumptions K  

relation to the purpose of the present study, 
since the emphasis is placed on obtaining in- on his part having nothing to do with the  
formation on the resources required, not on Bechtel work, and such statements as, 
the technology best suited. "In fact, they are Bechtel's data' are -,... - <-. 

Selection of best-suited technologies is thus extremely misleading. 
precisely the type of analysis Lovins is 4) Currency. While I appreciate Lay- 
engaged in, but it is not the type of analy- ins' comment in (1) that "Dr. Gallagher -' 

sis for which the ESPM and its data base has generously shared the results of 
were developed. Bechtel's update of the model's data 

2) Consistency. The primary strength base," the fact is that no significant up- 
of the ESPM and data base derives from date had yet occurred at the time of that .Ad *5 
its internal consistency, that is, the re- writing. However, since that time 13 re- 
source requirements data have been de- ports have been published which de- 
veloped under common ground rules by scribe updates, refinements, and uses of ea 

a single organization. However, Lovins the model and data base. None of these 
did not take full advantage of this con- updates appear to have been incorporat- 
sistency because he did not use the ed by Lovins in his arithmetic. At least E, 
ESPM's cost data for solar space heating three of the published reports (5-7) are Anfl/O 
and cooling technologies (2 of the mod- directly relevant to Lovins' use of the 
el's 98 technologies), which he consid- ESPM data in that they describe signifi- 
ered "unreasonably high" (3). As these cant modifications of the basic data origi- nally developed in 1974-1975. As an ex- were only decentralized technologies in ample, in (6) detailed engineering statis- 
the data base, his integrated analysis 
relies on the ESPM only for centralized tics are developed on the escalation in 

pulls to- costs for 98 types of energy facilities energy technology data, and he from 1974 to 1977. Even a cursory glance gether data from a myriad of sources 
(with accounting conventions different at the current ESPM data base as de- 
from those of the ESPM) for the various scribed in these reports indicates the Your experimental protocol can b 
soft energy technologies he considers. need for substantial reworking of Lov- e impeccable, your LSC COunter 

ins' estimates, in A-i condition: But if your Sample 
3) Extrapolation. The intent of the . is on a membrane filter, silica gel 

ESPM analysis is to calculate direct re- Lovins has stated in (1) that "a serious 
source requirements in specific cate- question can be raised whether econom- plate, or acrylamide gel slice, the 
gories which are felt to be potential con- ic calculations are particularly relevant c pm you obtain may be very 
straints to energy development, rather today." Without debating that issue, I questionable. 
than to calculate total dollar costs of al- would argue that if economic calcu- It's a matter of distinguishing 
ternative energy futures. Our documen- lations are to be a component in the anal- between counting efficiency and 
tation (4) states that, "Reported dollar ysis of centralized versus decentralized recovery. Unless that's done prop- 
costs do not cover the total dollar costs energy strategies, the calculations must erly, your results may vary by a 
of energy programs.... In particular, be based on consistent and current infor- factor of 2 or more. 
the excluded cost factors represent a ma- mation. Our LSC Applications Lab- 
jor fraction of total energy costs." Lay- J. MICHAEL GALLAGHER oratory has developed a reliable 
ins apparently recognized this fact and Research and Engineering, Bechtel method for counting heterogene- 
proceeded to add to the basic model data National Inc., Post Office Box 3965, ous samples. It uses our pre-mixed 
various factors that were not part of the San Francisco, California 94119 scintillators, which assure con- 
data base. However, his resulting data sistently high recovery. Just ask References for LSC Applications Note #19: are often dominated more by the factor- 

assumptions used than the original 1. A. B. Lovins, "Scale, centralization, and elec- Notes on Counting Efficiency and ing trification in energy systems" (paper presented Recovery, b Dr. Yutaka Kobavash I 
ESPM data base. at a conference on "Future Strategies for Ener- y 

Lovins' treatment of costs for gy Development: A Question of Scale," Oak and Dr. Wayne G. Harris. capital Ridge, Tenn., October 1976). 
coal-electric and nuclear-electric sys 2. M. Carasso, J. M. Gallagher, K. J. Sharma, 

J. R. Gayle, R. Barany, The Energy Supply tems in (1) clearly - illustrates this fact. Planning Model (final report to the National Lovins comes up with capital costs of Science Foundation, Bechtel Corporation, San \  New England Nuclear 
Francisco, August 1975, vols. 1 and 2; available 549 Albany Streei, Boston Mass. 02118 

$2476 per kilowatt delivered for coal- from the National Technical Information Ser- Customer Service 617-462-9595 
electric systems and $3179 to   vice, Springfield, Va.). A. B. Lovins, personal communication, 4 Octo- NEN chemlcaisGmbH:o 6072 Oreisich W Germany 
per kilowatt delivered for nuclear- ber 1976. Ga a erstrasse 23, Poottach 401240 J. M. Gallagher, M. Carasso, R. Barany, R. G. Teiephone (06103) 85034 1eiev:4-17993NEN0 electric systems. [Here he says in (1) that . zimmerman, "Direct requirements of capital, NEN canada Ltd., 2453 46th Avenue, Lachine, Due. H8T309, 
"the estimate of over $3000/Kw seems manpower, materials, and equipment for se- Teiephone 514-636-4971,Telev: 05-821808 

and "A realistic cal- lected energy futures" (Bechtel Corporation, 
unrealistically low' San Francisco, April 1976; available from the Circle No. 142 on Readers' Service Card 
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National Technical Information Service, be offset by evenhanded government 
 g Springfield, Va.). 

I a 5. J. M. Gallagher, R. Barany, P. F. Paskert, R. G. policies established with the cooperation 
I. zimmerman, "Resource requirements, im- of the chemical societies. The president 
pacts and potential constraints associated with 
various energy futures" (annual report to the of the American Chemical Society, Anna 
Energy, Research, and Development Adminis- Harrison, has worked extensively to fill 
tration, Bechtel Corporation, San Francisco 
March 1977; available from the National Tech- this need and has done so with consid- 

g a a nical Information Service, Springfield, Va.). erable success. Chemists, chemical engi- 
a g 6. P. F. Paskert and J. M. Gallagher, "Escalation 

in the costs of manpower, matenals, and equip- neers, and the chemical industry have 
ment needed for energy facilities" (Bechtel sho 
Corporation, San Francisco, October 1977; wn responsibility for their activities 
available from the National Technical Informa- in the past. I believe we can expect them 
tion Service, Springfield, Va.). 7. J. M. Gallagher, R. Barany, P. F. Paskert, R. G. to do so in the future. 
. zimmerman, "Resource requirements, im- 
pacts and potential constraints associated with S. DAVID BAILEY 
various energy futures" (annual report to the National Certification Commission in 
Department of Energy, Bechtel National, Inc., Chemistry and Chemical Engineering, 

send you the San Francisco, August 1978; available from the National Technical Information Service, American Institute of Chemists, 
procedure we have Springfield, Va.) 7315 Wisconsin Avenue, NW, 
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